DOCUMENT RESUME

ED 114 970 . o ’ .EA 007 712
AUTHOFR oOddie, Guy -
TITLE ‘ Indus*rlallsed Building for Schools. - a
INSTITUTION Organlsatlon for Economic Cooperation and

) ‘ Development, Paris (France). -
PUB DATE , 75 ' .

NOTE 7Cp.

AVAILABLE FPOM OECD Publications Center, Suite 1207, 1750
: Pennsylvania Ave., N.W., Washington, D.C. 20006

($5.25) , i . -
EDRS PPRICE. MF-$0.76 Plus Postage. HC Not Availablé from EDRS.
DESCRIPTORS *Component Building Systems; Facility Guidelines;
\\4 . Irternational Organizations; *Prefabrication; *School
Construction; *Structural Building Systems; ~*Systems
Approach '

TDENTIFIERS *Industralized Building systems

ABSTRACT

A team of experts examined eight representative
axamples of industrializead building systems in six countries to
determine the origins of the system and the approach taken by its
originators; the reasons that led school building agencies to adopt
the system; the quality and other characteristics of the finished
product; sy$tem costs compared with the costs of alternative methods;
constructidon time compared with o*her methods; evaluation and \
development techniques; and building procurement practices. The
report identifies the benefits and some of the criteria of ‘the
systems, and discusses building specification and purchase, as well
as the arrangements made for systems development and components
production. Also considered are the many decision- making elements and
the preferable ways of interrelating thém, considering the variations
in governmental structure in participating countries. The final
chapter summarizes the conclusions of. the study. (Ruthor/MLF)

~
o

*\‘

=

* Documents acquired by ERIC e many informal unpublished *
* materials not available from purces, ERIC makes every effort *
* to abtain the best copy avaj evortheloss, items of marglnal *
* reproducibility are ofte *
* of the microfiche and ions ERIC makes av *
* via the ERIC Document (EDRS) . EDRS. i *
* responsible, for the qualit pf the original document. roductions *
* supplied by EDRS are th est; that can be *
* e ke 3k o ok ke ok ke ke ke ok ok ek

e 2k ke sk e ok ok ke o ok ok sk ok ok ok 3 ke ok sk ok 3 ok ok ke b ke ok ok ok sk Bk ok ok ok ok sk ok ok e ok ok ok ok ok ok s ok ok




¢ EA GO?7 712

E

Aruitoxt provided by Eic:

S

s

| OECD
PROGRAMME ON EDUCATIONAL BUILDING

US DEPARTMENT OF HEALTH.
EDUCATION & WELFARE
NATIONAL INSTITUTE OF

EDUCATION

THIS DOCUMENT HAS BEEN REPRO
DUCED EXACTLY AS RECEIVED £ ROM
THE PERSON OR ORGANIZATION OR!GIN
ATING (T POINTS OF VIEW OR DPINIONS
STATED DO NOT NECESSARILY REPRE
SENTOFFICIAL NATIONAL INSTSTUTE OF
EDUCAHONPOSITION OR POLICY

Pt RAMISSION

v

Tt REPRODUCE Te:Yy

(OPYRIGHTED MATER:AL BY MICRO
FICHE ONLY ra® BEEN GRANTED BY

——— =
~ (=

TOERICAND

l;;(,ANIIA\'\(WN" OPERAT

INGUNDER AGREEMENTS WitH THE NA

TIONAL TINGT

TTUTE OF EDUTATION

S URTHER REPRODUCTION [RIVARNE ¢ $

THE ERIC LYY
SION OF THE

LTEM REGUIRES PERMIS
COPYRIGHT OWNE W

INDUSTRIALISED
UILDING

R

~~ SCHOOLS

BY GUY ODDIE

CRGANISATION FOR ECONOMIC GO OPERATION AND DEVELOPMENT

Pa ris

(775~
2



+

ERIC -

Aruitoxt provided by Eic:

PRICE $ 5.25 £ 2.30 F 21,00
95 75031y ISBN 92-64-11412-2

The Organisation for Economic Co-operation and Devel-
opment (OECD) was set up under a Convention signed
in Paris on 14th December, 1960, which provides that the
OECD shall promote policies designed :

— to achieve the highest sustainable economic growth™
and employment and a rising standard of living in
Member countries, while maintaining financial. sta-
bility, and thys~to contribute to the development of
the world ecgdnomy ; .

—to contribyfe 1o sound economic expansion in Member
as well as non-member countries in the process of
economic development,; ! :

— to contribute to the expansion of world trade on a
multilateral, non-discriminatory -basis in accordance

»  with-international obligations. .’

The Members of OECD are Australia, Austria, Belgium,
Canada, Denmark, Finland, France, the Federal Republic of
Germany, Greece, Iceland, Ireland, Italy, Japan, Luxembourg,
the Netherlands, New Zealand, Norway, Portugal, Spain,
Swedén, Switzerland, Turkey, the United Kingdom and the
United States. °
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The Programme on Educational Building (PEB) was established by
the Council of the Organisation for Economic Co-operation and Devel-
opment as from January 1972. Its present mandafe expires a{ the
end of 1976. &

The main objectives of the Programme are:

»

- to facilitate the exchange of information and experience on
aspects of educdtional building judged to be important by
participating Member countries; .

- o promote co-operation between such Member countries
regarding the technical bases for improving the quality, speed
and cost effectiveness of scitool construction,

The Programme functions »within the Directorate for Social
Affairs, Manpower and Education of the Organisation in accordance
with the decisions of the Coyncil of the Organisation, under the autho-
rity of the Secretary-General. [t is directed by a Stccring Committee
of senior government officials, and financed by participating govern.
ments. *
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PREFACE

The present report is concerned with one of the topics examined as part of the Pro-
gramme on Educational Building (PEB) which was set up in 1972 by the OECD Council at the
request of a number of Member countries,  In most of these countries major ('hqhg('b’ have
vccurred over the past twenty years in both the structure and form of education and continue
to oceur as education necessatily adapts to new social, economic and demographie develop-
ments, As a result school building is always under pressure, not only to provide the right
kind of buildings for evolving educational purposes, but to provide them where they are mosgt
needed (in the light of urban renewal and growth) and, in particular to provide enough build-
ings wvithin limited l)Udg;otl-; and within a limited time,

The principal objeetive of the Programme on Educational Building is to reinforce the
efforts made by participating countries to surmount these pressures, One way by which this
objective is pursued is through the analysis and evaluation of concrete country experience in
specific and clearly identified areas of interest, Such analyses, of which the present rgport
is typical, form the basis for future progress not by treating technical igssues in igolation but
by s0 relating them to educational, economic and ingtitutional issues as to offer guidelines
for the comprehensive policies which effective investment in school building demands,

Beeause industrialised production in general hag been so successful in regponding to
pressures of cost and time it iinutuml to expect similar benefits from the industrialisation
of building production, Many alechitects have shared this expectation from the earlieat
decades of this century,  And many policy -makers, faced with an urgeat need for building in
quantity have likewise asgumed that industrialised building would be-the obvious answer to
their problents, Others are more geeptical of the likely advantages,  But to either, the po-
tential increase in productivity which industrialisation can represent ig not to be disregarded,
Thus it-is to¥poliey-makers that this report is primarily addressed, But it is of importance
also to all who may be concerned to see that educational interests and functions are not sub-
merged in the requirements of modern mags production and mags marketing, Through itg
analysis of the lesgons to be learned from the detailed study of a serieg of specific examples,
the report documents the advantages and limitations of the various alternatives which policy-
makers will need to balance i'f% malking choices begt suited to their national circumstances,
More than that it indicates the' conditions which policies need to provide if industrialised
building is to contribute succegsfully to overall educational objectives,

The report is published under the regponsibility of the Secretariat which wishes to ex-
press 1ts particular appreciation to the author of the report, Professor Guy Oddie, Senior
Advisor to the Propgramme,
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Chapter 1

ORIGINS, OBJECTIVES AND WORKING METHOD

-~

ORIGINS AND OBJECTIVIEES

1, Dangoers from pollution, forecasts
that important energy and mineral resour-
ces may soon beexhausted, warnings
aparnst the destruction of ecological halance
together with a troubled conscience concern-
ing the Third World have recently led many
peaple to fear industrialisation and to feel
uneasy about the benefits they continue to
enjoy from it, But the material benefits
from industrialisation, by which the expec-
tation and quality of life have so much been
improved, are not be lightly undervalued;
and because industrialisation hag been
slower and less marked in building than in’
other forms of production, the prospect of
benefits from the preater use of industral-
ised methods remains tempting,  Since the
most important benefit that industrialisation
has conferred is that a greater demand for
poods can be natisffed, a1t is natural that
the universal increase in demand for educa-
tion with its consequent demand for building,
should particularly look to industrialiged
building methods for 1ty satisfaction,

2, What, however, is meant by indug-
trialised building, what are its character-
1aties”  What is the real nature of the bene-
fits 1t can bring and what the lmagined?
What are the particular neoeds, if any, of
school butlding as opposed to those of buibd-
ingin peneral?  What are the qnantitative
implications of educational demand™  What
bind of policies and administrative arrange -
ments are needed 1f cuch potential as induse

“trialised building may offer 16 to be real-

1sed”?  The investipation which has culii-
nated in the present report was originated
as an attempt to discover what answers can
be piven to these queastions,

3. Neither the investipation nor the re-
port were expected to provide a comprehen-
Give review of all alternative forms of in-
dustrialised building, otill leso an evalua-
tion to establish some arder of merit - puch
‘f»}J;J(-('ti\'(-:J would have been incongistent with
I;inn ditferencern in national circumatancey,
an well as with the regources available for

the investigation, The prineipal objective
was to clarify for policy-makers the consid-
erations involved in using industrialised
byilding methods to best advantage with
respect to educational needs and to national,
financial and administrative circumstances,

t

INDUSTRIALISEED SYSTEMS TIHE BASIS
OF STUDY

4, The investigation started from an
assumption - which was afterwards con-
firmed - that degrees of industriahisation
varted widely from one sector of building to
another, but that, while the precise meamng
of "industrialised' was open to dispute; a
number of self-contained "kits of parts”
existed which were commonly acknowledged
to merit the title of "induntrialised building
s;yrst(srxm”. The OLCD therefore gathered
together a small team of consultants, in-
cluding architects, an educationist and a
building economist, to look at representa-
tive examples of such systems and the cir-
cumstances of their use, with a remit to
look more widely if the need arose,

SELISCTION OF SYSTEMS FOR STUDY

5, The gelection of examplen took ac-

count of three conasiderations, One wat to
study industrialised building in as many
countries as were necesgary to reveal the
effects of different national circumatances
- to which end gydgtems were examined in
Denmark, FFrance, Italy, Switzerland, the
United Kingdom and, beyond Furope, in
Canada and the United Staten, Secondly,
examples should be drawn from the private
an well as the public sectors, in both of
which systems were known to have oripi-
nated, PFinally, it was expected that the
characteristics of systems and theip applica-
tion might vary according to the approach
taken by their orignators, In the private
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gector the approach would naturally be domi-
nated by commercial interests which might
or might not conflict with the objectives of
educational building, Public originators,
with no commercial interest, would proba-
bly differ nevertheless in what they per-
ceived as the key to sucgcess,

6, Across both sectors the various ap-
proaches might in turn be dominated by
factors which included the following:

a) an interest in expanding sales of a
key product - for example gteel or
concrete in the form of structural
components;

b) eommercial exploitation of the
originator's design, management,
fabrication or construction skills;

¢) a conviction that the key to suc-
cess lay in the maximum uge of
prefabrication,

d) confidence in the value of capital-
intensive site assembly methods;

e) belief that educational purposes
demand the uge of heavy construc-
tion for acoustic or other reasgons,;

be capable of assembly by small-

f) recopnition that the gystem mugt
scale construction firms; j‘

#) a policy of placing maximum re-
sponsibility for design in the
hands of manufacturers so that
production techniques may be
used to best advantage,

7. With all these considerations in mind
members of the PEB Steering Committee
(consisting of official representatives of the
sixteen countries then participating in the
Programme - Australia and New Zealand
having joined later) advised the Secretariat
on the systems which should be talken as ex-
amplens, I the event, theoe gystemo did
not correspond precively with all the varia-
tions of approach which have jugt been de-
geribed,  Indeed they revealed different
approaches from thooe that had been tenta-
tively acsumed; and in addition they formed,
8o to gpeak, observation platformo from
which other gystems, with other ap-
broaches, came to be discerned, as well ag
attempts to improve the effectivenens of
uchool construction which proved worth
attention, but which in the end seemed to
lie outside a supportable definition of "in-
dustrialised building"”, All in all, the ex-
ampleu ean be regarded ag broadly ropre-
sentative of the range of ingtitutional ar -
rangements, procurement procedures and

RIC ‘
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technical solutions which are typical of in-
dustrialised building,

SELECTED SYSTEMS

8.  The following examples were selected
for study.

a) FYNSPLAN (Denmark)

This system was promoted jointly by munici-
pal and county education authorities on the
island of Fyn in response to incentives pro-
vided by the central Ministry of Education

to encourage the use of industrialised build-
Ing. These incentives were offered in order
to remedy the failure of the ''traditional"
building industry to meet the demand for
more school accommodation; as a subsidiary
element there was also a desire for impro -
ved educational standards, The system was
designed by a group of private architectural
and engineering firms., The principal fea-
tures of the system (see note at end of this
paragraph) are a heavy pre-cast concrete
frame on a module of 3, 60m spanning up to
10, 80m with floor-to-floor height of 3, 50m
and capable of three-storey construction,
Upper floors and roofs (either flat or
pitched) are of pre-cast concrete glabs, and
geveral alternatives may be used for ex-
ternal walls, Stabilising cores are used for
every 400m2 of floor area,

$
b) COIGNET (France)

This sygtem, like the BALLOT gystem out-
lined below, is characterigtic of those used
in France for school building, During the
19605 educational re-structuring and an in’-
creasing gchool population led to a demand
for new conotruction which traditional build-
ing methodo could not gatiofy, The Minigtry
of Education therefore ingtituted ity Con-
cours Conception/Construction (Design/
Build Competitions) in order to encourage
builders to collaborate with architects and
engineerg in devising alternative construc-
tional methods,” The COIGNET systern, one
of many which either resulted from or were
ma%ified to suit the Concourg, ig of heavy
contrete congtruction, with a planning mo-
dule of 1, 80m and a normal span of 7., 20m
between load-bearing internal walls, but
with a maximum sgpan of 9, 00m, Upper
floors, roofc and external walling are all

of reinforced concrete,




¢) BALLOT (France)

With origins simidar to those of COIGNET,
the BALLOT system is also of heavy rein-
forced concrete but with a structural frame
of columns at 7, 20m in both directions,
Prefabricated timmber panels can be used as
an alternative to concrete for external walls,
Lightweight partitions on a planning grid of
0. 90m may be demountable and combine with
the structural frame to’offer some flexibility
in the arrangement of teaching space, The
systemn can be used to build the maximum
number of storeys permissible for French
school buildings,

d) FEAL (Italy)

This system was designed by a private com-
pany which was originally - as {ts name
FEAL implies - concerned with making
ferrous and aluminium products such as
windows and modular partitions, The com-
pany saw in the promotion of a building sys-
tem a means of widening the outlet for its
products and diversifying its commercial
activities, Based on the principle of steel-
framed construction and the co-ordination
of other components on modular dimen-
siong, the details of components and mate-
rials used and the extent to which they are
pre-fabricated vary considerably according
to the class of building required by a par-
ticular customer and the locality where it
is required, The company has marketed
the gystem for howspitals and offices as well
as for gchools and for use in, for example,
Germany and Czechoslovakia as well as in
Italy, The company's interest in school
construction was stimulated by the Italian
government which, in supporfof the 1960
educational reform and the national need to
gpeed s¢hool construction, allocated large
funds for experimental projects in thig field,

e) CROCS (Switzerland)

The name of this uw;tem derives from the
Centre de Réalisation et d'Orpganisation des
Constructions Scolaires - in eggence a
group of private architects commigsioned
by the municipality-efJ.ausanne.in order to
study the municipakity's school building
needs and how beat to meet them over the
decade following 1965, After a detailed
study of local educational requirements the
Centre concluded that the needs would best
be met by a standard industrialised system
developed for uge in all the schools re-
quired - which, in fact, numbered only ten

Y

* .

.

(containing 175 classrooms) - but which
could be used elsewhere in Switzerland,

The system itself has a steel-framed struc-
ture dimensioned in bays of 7,80m x 7, 80,
7.80mx 5,40m and 5,40m x 5,40m, Pre-
cast concrete slabs are Used for upper
floors and corrugated steel panels for roofs,
while pre-cast concrete panels and alumi-
nium windows form the external cladding,
Internal partitions are independent of the
structural columng and include lightweight
demountable versions,

f) CLASP (United Kingdom)

This system takes its name from the initials
of the Consortium of Local Authorities
Special Programme, The Consortium was
formed in 1957 to exploit the potential for
attracting the co-operation of component
manufacturers and for obtaining more
favourable prices by means of bulk pur-
chase which was thought to be offered by the
industrialised building system designed ori-
ginally by one 6f the authorities,
Nottinghamspire County Council, This ori-
ginal system wasg one of a number which had
been developed in the United Kingdom as an
alternative to ''traditional’ building methods
and organisation, which were unable to keep
pace with the demand for school construc-
tion occasioned by a rising school popula-
tion and the demands of nationally instituted
reforms in education; but its particular at-
traction to.other local authorities lay in its
unique advantages in overcoming problems
of mining subsidence, Subject since its in-
ception to continuous technological develop-
ment it remains a lightweight system based
on a cold-rolled steel frame, In its latest

. version (1972) steel decks are used for roof

construction and pre-cagt concrete panels
for upper floors and, as one alterhative of
geveral, for the external wallg, Columns
may be located anywhere ona 0,90m x
0,90m grid with a maximum gpan of 18,00m
for roofg and 9, 00m for upper floors, Max-
imum number of gtories is six, excepton
siteg liable to mining subsidence, where it
is four, Designed originally for school
buildings, the system has been further de-
veloped for use in multi-storey university
laboratories, and has been used also for
hospital, residential and community build-
ings, Using the same underlying principles,
the system has been applied in a number of
other Furopean countries - France,
Germany, Hungary and Portugal - but usual-
ly with substantial modification to suit local
requirements,
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#) METIIOD {(United Kingdom)

Developed by another consortium of local
authorities, mainly in the Southwest of
Ingland, this system is described by its
sponsors as a ' rationalised traditional” sys-
tem which concentrates on the dimensional
co-ordination of a wide range of alternative
components rather than on prefabrication
or dry assembly, as does CLASP, There
are threg tvpes of load-bearing structure;
load-bearing brick walling, steel frame, and
reinforced concrete, The consortium has
standardised the frame, upper floorfs, roof
and roof-lights, staircases, -external walls,
windows and suspended ceilings, The roof
is a steel deck, upper floors are concrete,
and external watls may be either brickwork
or panels of til_h}x-r or concrete, As with
CLASP, the system is widely used for a
variety of buildings, o

h) SEF (Canada)

Late 1n 1965 the Metropolitan Toronto
School Board instituted a project entitled
study of FEducational Macilities, With finan-
cial and moral support from the Ontario
Department of Bducation and the Fducational
IFacilities Laboratories in New York City,
this study set out to 'estimate the nature
and direction of the changes facing the pub-
lic educational system in Metropolitan
Toronto,,, to recommand the kinds of
school building facilities required to accom-
modate educational needs in the present and
future, and to develop a buiitding system
which would satisfy these requirements,
The building system eventually developed,
the SEF system, was intended "to apply
more effectively the principlds of modular
construction in the achievement of greater
flexibility of interior design’ and "to reduce
the cost of school building construction to
provide better value for expenditure in
terms of function,' initial cost, environment,
and maintenance, ' The gystem is of intew
rest principally because of the novel rela-
tionships established between the designers ”
of the’system (in the Technical Directorate
of SEI) and designers of the components (in
producing organisations), and because of
innovations in tendering procedures, The
major technological features of the system
result from the emphasis on provision for
future change: demountable and relocatable
internal partitions, a method of artificial
lighting which is integrated with a suspended
ceiling uniform throughout the resulting

Jbuildings, and an air-conditioning system

the inlets and outlety of which can be

*

repositioned as changes are made in the in-

ternal space arrangements, Associated

with the gystem is also a co-ordinated range
of mobile equipment and furniture,

Oune aim of the SEIY system was that each

element or sub-system, such as the lighting.

ceiling should be capable of use in applica-
tions outside the SEF systemitself, In the

United States the consultant team visited

thiee school building authorities (Detroit,

Albany and Boston) where such sub-system

had been incorporated into derivations from

= the SEI' system,

Note @ All the examples outlined 1 this para-
graph were examined by the consula
tant team in the course of the year
1972, IFurther technical~development
has continued in most ofsthe systems
since then, but the essential charace
teristics which led to their selection
have not materially changed,

MAIN STUDY '

9, IFxamples having been selected, the
consultant team embarked on studies of each
cage which were bxsed on available documen-
tation (which sometimes included evaluation
reports), on visits to buildings (not invari-
ably schools) constructed in the system, and
on interviews and meetings, Interviews and
meetings were held with system agencies
(that is to say, the agencies, private or pub-
lic, responsible for initiating and designing
the system, financing or otherwise managing
its development, and for selling it or for
otherwise encouraging its use); with school
building agencies (that is, the authorities
with dirgct responsibility for letting building
contracts) and, where appropriate, with
other units of government, national or re-
fional, asxociated with school construction;
and with the architects, building firms and
educationists concerned with the design,
construction and use of buildings where the
system in question had been applied,

10, The purpose of these studies was to
examine:
a) the origins of the system and the
approach taken by its originators;
b) the reasons that led school build-
ing agenciey to adopt the gystem;
¢) the quality and other characteris-
tics of the finished product - in
other words, of buildings con-
structed in the system;

10

10
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) the costs of using the systemeand
how they compared with the costs
of using alternative méthods;

e} the consequences for construction
time and the possibility of time-
saving by comparison with ather
methods;

) experience of evaluation and de-
velopment techniques;

) building procurement practices
awsoclated with using the system,
In the.event, the studies also

= _ brought to light the effect on in-
dustrialised building resulting
trom the relationships between
cconumic, industrial and financial
circumstances and the procure-
ment considerations consequent
on them,

‘ FOLIOW-UP STUDIES

11. At the conclusion of the main study

of velected examples a preliminary report
was drafted by an architect connultant in the
team, Mr, Franceudco (mecchi-Ruscone,
and circulated as a basis for wider discus-
sion at'the OECD Symposium on School
Building and Fducational Change held at
Buxton, England, in October 1973 (1),

This revealed the need for further study and
consideration of camplexities which had noty
been fully appreciated at the outset of the -
activity and a tollow-up inventipgation wat
then conducted by another consultant archi-
tect, Mr, J, Aaxwell Anderson, now Dean
of Architecture at the Umiversity of Manitoba,
Canada, Reports {rom the latter shed fur-
ther useful light on the topic which was then
examined once again by the original contul-
tant team, by permanent members of the
Secretariat and by the Senior Adviger to the
Programme,

4

PRESENT REPORT AND AUTHORSHIP

12, ‘The present report is larpgely the out-
come of this re-examination, However,
while every attempt has been made throwgh-
out to weigh the accumulated evidence an

1) Ermce Pearson, School Huil(ln}ﬂ'und Fdu-

cational Change, OECD, Tariu, 1945,

11

objectively g5 possible, some degree of sub-
jective Judgement has been unavoidable,
Thisas partly due to the pregence of quali-
tative aspects, pagtly to the difficulty, in
some cases, of tracing clear records of

“eosts and construction times, and partly to

problems of comparison which are explained
in the chapters which follow, As a conse-
quence, individuals in the team may“’diff(-r
in the et 1asis each would give to the m:u{y
insues dealt with, just as each differs in the
expertise and personal experience he has
contributed, Furthermore, the study has
agverlapped with others included 1n the Pro-

gramme on Fducational Building, one con-

cerned with The Building Implications of the
Aulti-Option School 42), another with Pro-
viding for Future Chanpe (3), and a third
with Inatitutional Arrangements (4); and evi-
dence emerging from these other activities
as they progressed has been noticed by the
Seercotariat as pertinent to the conclusions
which can be drawn, It is therefore the
Senior Adviser to the Programme, Profesg-
sor Guy Oddie, who has had the reoponsibil-
ity of interpreting the findings of the inven-
tigation in the light of thio wider evidence

Cand who is the author of the present report,

. I’;\'I"'I-IRN OF REPORT .
13, Reference was made in paragraph 4

to the initial asgumption that, whatever
alternative meanings mipght be attached to
"induntrialised building”, "industrialited
building x-Jym(-nm” were commonly acknow-
ledged to merit the epithet,  Chapter I
examines-the characterioticy of industriali-
psation in general, and of industrialised
building in particylar, Thege characterit-
ticu, it i arpued, not only juntify the ao-
sumption but, more than that, suppgent that
industrialisation ig so mmuch a feature of all
modern building methodu that only in the
exiutence of nyutems can industrialised
building be distinpuiohed from building 1n
pencral,

2) Jean Ader, Building Implicationy of the
197756,

Multi-Option School, OrCD, Parig,

3) Providing for Future Change: Adaptabilit
and T To hnhty n g(*l\i’x(’)‘[ﬂi{?ﬂ’gfﬁ, D,
Parin (to be publiohed),

4) Information Leaflet N6, "Inntitutional
Arranpoments for School Building', by

Noel Linduay, Programme on Educas
tional Building, OIICD, July 1975,

11
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14, Chapter IT also points out that, by its
nature, any industrialised bulding system
Hhposes some limitations,on the form and
character of the buildings for which it 1s
used,  Such limitations would be unu’akr«cpt-
able without offsetting compensations; so in
Chapter HI an account ju mven of the benefits
which have in practice heen obtained, At the
Same tine, the studies suppest that the trend
towards industrialisation in search of such
benefits could in fact represent a danger un-
less a conscious and pouitive effort 15 made
to ensure that the particular needs of educa-
tion are properly met,

15, The first of these needu 14 clearly for
buildings of the kind and quality which *
makes them effective instruments in educa -
tional practice,  Chapter IV therefore ana-
lyses trends in educational practice with
reapect to their building implications and

so ddentifies some of the eriteria which mn-
dustrmahised building sytitems should meet,

16, In Chapter Vv further crteria for
building systems are indicated by consider-
dtion of the strategic needs of education,
These are the needs which demand not only

the right kind and quul{} ~ of building but
«lemand buildings in sufficient quantity with-
i limits of time and cost vonsistent with
planned expansion or renewal of the stock of
schogl building,

17, I industrialised building HYHSteIns are
to meet’ the criteria identinted and their po -
tential benefits realised, a number of condie-
tions have to be met in the procesner by
which school buildings are specified and
purchased and in the arranpgements, made
for the development of syvtitemas and the pro-
duction of their components,  Chapter V]
deals with these conditionn pind the nteps
taken to meet them 1in the (-fzunpll-u studied,

18, The nature of industrialised butlding
systems iy guch that their ouccessful une
hag depended on saticfactory relationchips
between the many decision-making elements
concerned with educational building,  Chap-
ter VIIidentifieu thege elements and exarn -
mes preferable wayu of inter-relating them,
taking due account of variations of rovern-
mental structure encountered in partici-
pating countries,  Chapter VI summarines
the conclusions reached an a result of the o
activify au a whole, . ! i




Chapter 11
THE CHABACTERISTICS

: OF INDUSTRI’ALISED BUILDING

s
STANDARD PRODUCTS AND
PREFABRICATION
- k]
.19, Industrialisation connotes production

by means that use machines inh preference
to manpower, and which concentrate both
machines apd such manpower as remaing
essential (usually in factories) so that they
can be constantly employed in an even flow
of production, Industrialisation also con-
notes a product which is produced in quan-
tity 'rather than singly and wRich conforms
to a repeatable standard of both form and

“quality.

20, If these are accepted as its 'connota-
tions, industrialisation has occurred in the
production of building components ever

since machinery replaced manpower in the

- manufacture of bricks and tiles, and in-

' creasingly since then in the production of

doors, windows, floor beams, wall panels,
structural components and so on, For de-
cades in the course of this development such
components were«rﬁéorporated into build-
ings which were othe}gﬁnser«mte fabricated
and this was no moré than an extension of
"traditional" building methods, The initia-

" tive for designing and making such compo-

Q
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nents lay with the producers themselves,

who had only two criteria in mind: the widest
. market appeal and economy of proddction,
hol

t as the trend proceedejl thr d was
reached where’ the initiativé—Wwas taken up by
those building designers (either associated

. with producers or with purchasing clients)

who believed that thé building (as opposed.

- to the manufacturing) process might be im-

proved by the use of products not yet avail-
able on the general market, and who sought
to maximise 'the use of standard products in
order to maximise the efficiency of the -
bm_ldmg assembly process At this point
"industrialised bu11d1ng began to ernerge
as a separately 1dent1f1ab1e concept and as a
distinct alternative to the ' trad1t10na1

21, Even in the assembly process 1tse1f,
powered machinery like cranes and hoists,

N

13

L}

as well as labour-saving powered tools,
have increasingly been used from the
introduction of steam power onwards, But
site use of labour-saving power is no more
than the extension of principles of leverage
and gearing that have so characterised as-
sembly over the centuries as to blur rather

-than define the.concept of industrialised

building if the use of power is to be its sole
distinguishing feature,

22, Some builders, however, have sought
to make site opexjations even more capital-
intensive by using powered machinery not
only for assembly or for the bulk mixing and .
placing of concrete, but also for the site pro-
duction of components, They have done so

‘ particularly in order to replace slow and

labour-~intensive bricklaying by.casting large
concrete components in what are effectively
factories, but located on site, Again the
result has come to be recognised as suffi-
ciently distinct from trad1t10na1 building to
merit the term '"industrialised',

23. As with industrial productlon in gen=-
eral, the components resulting from this
extension of it are standardised in both

form and quahty, In addition, like those
made .in off-site factories, these components .
are fabricated in their final form before
being placed in position - in short they are
prefabricated even though they are site pro-
ducé&d, Thus industrialised buildi‘r:}g is clos-

‘ely associated with prefabricatioty even if

prefabrication need not be synonymous with

off-site production,

"STANDARDIS%IQ‘ SYSTEMS .
S NN . :

24, The use of cognponents which in this
serpe are prefabricated is not in itself suffi-
cient to constitute what.is commonly reco-
gnised as ''industrialised building' unless
they are used on a scale distlngulshably
larger than in the ' tradltlonal case, When
standardised componénts are, in fact, used

13 @
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©on a scale large enough to make the distine-

tien perc@ptlble they meet a requirement
which further characterises industrialised
building. Each component must be not only
effective for its own particular functions, it
must also be designed to fit in {or interface)
with other standard components performing
other functions, In other words all compo-
nents must be mutually compatible, although
in some cases the interfacing may be made
easier by 1nterposmg special (i, e, non-
standard) components between the standard
ones, Whole walls (including windows and
doorways), roofs, flodrs and supporting
structure, and someti s internal parti-
tions, ceilings and other'lements thus come
to be composed of components which, by
virtue of their compatibility, form part of a
system, Likewise whole walls, roofs, sup-
porting structure and other elements are
made to interface and so ¢gnstitute sub-
systems of a larger system,

25, Where the word system isumore
thana synonym for "method" it means\”a
relationship of interdependent parts'’,

this sense any completed bu11d1ng may’
regarded as a system, In "traditional"
bu11d1ng the relationship of the parts is dg-
'termined as the design of the building as a
whole proceeds, so that the relatlonshlp is
unique and particular to the building in
question. But since industrialised building
demands the use of standard repetitive and
mutually compatible components the rela- »
tionship by which they interface with each
other must also be standardised and repeti-
tive, The systerﬂ as a whole, not just its
components, is standard, Thus, a further
distinguishing feature of industrialised
building is that the range of constituent
parts and the manner of inter-relating the

.remain constant for all buildings constructed

in the system, and each such building must

"conform to the discipline of inter-relation-

ships which has been determined before the
building itself is designed,

26. Apart from mobile homes, caravans,
or very small hut-scale buildings, we dan
find no example which consists exclusively
of standardised components or of a standard
system, The most compelling reason is
that every site is unique in some respect or
other, and therefore those components which
interface with.the ground, with site services
or othér site features are bound to be par-
ticular to the site in question, Additionally,
either for ease of fit or for economic rea-
sons, ‘the disadvantages of standardisation
may outweigh the advantages, Nevertheless,

B

any building recognisable as "industrialised"
will be cgnstructed to a dominant extent by

‘means of standard systems or sub-systems,

that isto say to an extent where the systems
or’ sub-systems constitute the jor limita-
tion on the alternative forms tkfy buildings

incorporating them can take,

DEFINITION OF INDUSTRIALISED
', BUILDING

&

-

27, We can nc}w see that industrialised
and traditional building have so many fea-,
tures in common - standardisatidn, pre-
fabrication, the use of powered tools - that
the features which d1st1ngulsh them are hard
to identify, subtle and partly a question of
degree, Nevertheless if all the issues which
have been analysed are taken together it
seems possible to hazard the following defi-
n1t10n v

"Iddustrialised building (as opposéd
to alternate methods) means the con-
. struction of buildings by the use of
prg-determined standard systems or
-, sub-systems of mutually compatible
pre-fabricated standard components
, to an extent where they impose the
major limitation on the range of alter-
‘native forms that any single building
may take o

/

LIMITATIONS IMPOSED

ﬂ», 1
28. Bad Dbuildings can result whatever
system - industriali'sed or otherwise - is *
used, Somiesstandard systems are so limit-
ing that they can produce nothing but crude
and inadequate buildings; and even sophis-
ticated systems, if mishandled by inept de-
signers, gan result in buildings which fall
far short of the desirable. Nevertheless,
we have found many schools built from
standard @gstems which, either functionally
ot aesthetically, are in no way inferior to
the most sophisticated of those built by
alternative methods, Thus while systems
vary widely in the limitations they impose,
there is no reason why a particular system
can not he so designed that it in no ‘way re-
stricts the production of buildings of a desir-
able kind dr quality,

/
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Figure 2, The polygonal space arrangements of rhis
German school could ngt be provided by any
of the systems studied; but this need not
constitute an educational disadvantage -
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29,  Simce thegnain work leading to this
report was undertaken, a number of serious
fires have occurred in buildings constructed
in industrialised building systermns, The
number has not been large but lives have
been lost, \s a result public anxiety has
been aroused over the possibility that using
industrialised building systems increases
fire dangers, Although individual buildings
using standard systems have been criticised
for defects contributing to fire dangers, no
evidence has come to light which in any way
suggesty that industrialised building systems,
as such, need be inferior, as concerns fire,
to more conventional alternatives,

30, While it is conceivable that an excep-
tionally talented architect, given sufficient

_ time, money and other favourable circum-

" stances, may yet produce a better school by
alternative methods, nothing inherent in in-
dustrialised building need prevent the same
architect from developing a standard system
by which equal results could be obtained, At
the same time, it ean not be denied that by
their nature standard systemns limit the

ERI

.

choices opern to designers of individual
buildings in terms of dimensiong and in
terms of the components available in the
standard range,

31, This inherent limitation on choice
may be seen as a disadvantage of industrial-
ised building., Indeed, that it has been seen
as such is evident from the resistance to it
displayed by.many architects which we have
noticed in our investigations, This resis-
tance and, whether imagined or real, this
disadvantage, ,have terminated several
ventures in industrialised building, Never-
theless, many ventures have flourished, and .
some, partitularly in England, have flour=-
ished to an extent that in many localities
they have for more than a decade entirely
replaced non-industrialised methods in the
field of school building. The starting point
for our investigation was therefore to exam-
*ine the benefits a‘c;:ruing from industrialised
building which have made its limitations
acceptable, and which furthermore, may
have stemmed from the limitations them-
gelves, ’

17
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('h"apter 11 S ‘
BENEFITS, DANGERS AND OPPORTUNITIES -

~

At first sight it might seem reason-
able to expect that the use of industrialised
building systemis for school building is
cheaper and quickér than the use of alterna-
tive methods, To this expectation no gener-
al or direct confirmation can be given, Con-
firmation will reflect what is meant by

: "cheaper and quicker', It will depend partly
on the system itself but also on the arrange-
ments which school building agencies can
make for obtaining the buildings they need
and above all on prevailing conditions of sup-
ply and demand within the building industry
concerned, '

32,

CAPACITY OF THE BUILDING INDUSTRY

33. Only in two countries of the OECD,
France and the Udgited Kingdom, can indus-
trialised building systems be discerned as

at all dominant in school construction, al-
though the FEAL system, originating in .
Italy (1), has been widely used in that country
and in others, In each of tfiese countries
industrialised building systems owe the'r
origin and development mainly to the ihabil-
ity of the conventional indastry to meet all
the demands placed upon it,

34./ The United Kingdom was the first of
these countries where such over-strétching
of ‘the industry becante evident, In the late
1940's the need for a rapid increase in hous-
ing to make good the back-log of war, for
new factories, and for schools both to serve
new housing areas d@nd to accommodate the
extra numbers pecasioned by a raised
school-leaving age, all imposed a heavy de-
mand, At the same time the building indus-
try was suffering from d shortage of skilled
bricklayers and plasterers after a war in
which few had been trained and those already
strained had been diverted, as had carpenters
and joiners, if not inte military service, then

1) FEAL is m‘;ly one of a number of ‘gystems
used in ItaM, where industriuliséd build-
ing, if not gominant, at least cortributes
substantially to school construction,

&
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. no need for it to be faster,

8

into areas of px-ud{u-tion more important in, .
wartime than building., Since then, wages
and working conditions in building have be-
come progressively less attractive compared
with those elsewhere, so that the original
post-war impetus has been maintained,
Although France and Italy did not feel the
strain immediately after the war their rapid
cconomic expansion eventually produced a
similar effect, In all cases the industrial -
ised building systems have significantly alle-
viated the consequent problems, but they
have done so less as a substitute for eonven-
tional building than as an addition to the po-
tential of the building industry;

35, In ¢his sense, of course, industrial-
ised Euilding can be said to increase the to-
tal rate of output beyond what would be pos-
sible without it, But what can not be esta-
blished from direct evidence is whether, for
any individual building, industrialised sys-
tems offer advantages in construction timme
over conventional alternatives when the
latter are unhandicapped by labour%ﬁm'tages 4
or other consequences of overload, The
reason is that in such a situation there is no
incentive to develop or use industrialised
building systems, on grounds of speed, since
if school construction is fast enough there is
This may be one
reason, although others will be apparent
from paragraph 42 below, why despite well -
publieiged initiatives, industrialised building
systems do not dominate school construction
in the United States or Canada, where high
building wages are a powerful incentive to -
efficient management with high eapital in-
vestment behind each site workman, Admit-
tedly, even in the United Kingdom, there are
some regions where conventional building,
rationalised and well-managed, continues to
maintain the required output, side by side
with other regions where industrialised
building systems have been in sole use for
many years, But this can be attributed to a
number of causes, including the possibility
that the continued success .of conventional
building is largely attributable to the relief
afforded to the construction industry by the
use of gystems in-the adjoining regions,

.o
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Nevertheless, we have no evidence that ad-
vantages of speced have ever led industrial-
1sed butlding systems to replace alternative
methods where these have remained within
the ndustey's capacity,  We are thus led to
conclude that the prime justification for the
u=e of mdustrialised building systems is the
mability of the-building industry to meet de-
and without them,  Thus the first benefit
from the use ol industrialised building sys-
tems - the extension of the building indus-
tryv's potential, . :

36, [For school building or for any other
o tor of demand which the industry can not
otherwise satisty this is justification enough,
Lut bearing in nnand that industitalisation in®
peneral is b much identified with cost re-
duction, we must ask why the prospect of
such a benefit has not heen convincing
enough for industrialised building Systems
to displace all alternatives as the conven-
tional mode for meeting all sectors of de-
mand, *

" PRODBLENS OF (‘().\II’:\IHS()\"

37, Reflection will quicKly show that to
speak of the cost of a system, industrialised
or otherwise, is meaningless, Comparisons
can only be made in terms of buildings con-,
structed in the systems concerned, and for,
such comparisons to be at all reliable, ac-
count negds to be taken of variables which
mteract with each other in complex ways,

348, Droadly speaking the total cost of a
building equals the tothl floor area multi-
plied by the cost per uiit of floor area
(square metre or squaresfoot), It is in
terms of cost per unit of Tloor :i_r(ra that
comparisons of system costs can hest be
made, Dut of the totad range of facilitidy
provided within a pchool, some are signifi- |
cantly more expensive (e, g, laboratories,
or othef heavily serviced facilities) than
others, and the mix is an important detey-
minant of the cost per square metre, In
part,this ynix represents an educational
choice, in part it reflects the gkill with
“which the architect concerned has inter-
related each facility to the others in order
to avoid waste of floor arca or to shorten ,*

lengths of service distribution or to optimise -

the tota] volume within which the facilties
are confained - and architectural skill'in-
evitably varies, Some systems may case
more than others the application of this
skill; but any attempt to compare the costs
of alternative systems must efthe® be based,

.
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on buildings in which the mix is the same,
or otherwise make adjustments to take ac-
count of differences, .

39. Then there is the diftficulty of differ-
ences in quality or performance - liability
for future maintenance, levels of thermal
Insulation, noise control, or artiticial illu-
mination, or the even more indefinable but
not less important consideration of ucsth()vti('
acgeptability,

40, Finally, we have the fact that'of the
total building cost only a variable propor-
tion can be attributed to the system used,
The proportion not only varies between st-
tems but even between buildings in the same
dystem, since it is affected by the unique
features of the building site,

11, The difficulty which arigses in allowinfs
for alt these variables is not lessened by

fact that official records do not break doyn
the total cost of buildings in sufficient Jétail,
Consequently, we can offer no firm eyfdence

based on measurable data, Nevertt
we can report on a number of indj
which have considerable signifi

SOME INDICATIONS OF COST

’

42, “The wide publicity given to the South-
ern California Systems Development (SCSD),
particularly by the IEducatiohal Facilities
Laboratories, New York City, persuaded the
Metropolitan Toronto School Board that an
andustrialised system be developed by its
Study of Iducational FFacilities (SEF) group,
Almost alone among system designers this
group included cost reduction as one of its
two primary objectives, the other baing the
provision of greater adaptability of(?rtificial
lighting, services and partitions to fncet
futurce change in education, The first series
of schools built in this system proved in the
event to be more expensive than others being
built at the same time and exceceded the
standard limit of expenditure then in force,
The advocates of the SEF system believe,
although others do not agree,® that this was
the worth-while price for the extra.adaptabil-
ity achieved under the second objective,
They also say that the higher comparative
cost wag the result, not of the system as
such, but of the {ixed price contracts made
with suppliers and builders for the whole
series, Contrary to expectation, prices in
the building industry as a whole fell over the
construction period, 4s a result of falting
demand, to levels lower than the fixed prices

122

.

L




ERI

Aruitoxt provided by Eic:

of the SEF series, We were also told by
SEEF representatives that the designers of
mdia tdual schools had not vesd e cystem
i the most coconocally advantageous way
and that in the second series, then in the de-
sign o stage, thes would be remedied, It ap-
pearcd, howewer, that 1f this were done,

the limitation on choice which characterised
this system as 1t does all standard systems,
would be mereased by economic constdera-
tions beyond the Limitation aiherent i the
standard components and the requiremnoents
of mutual compatibility, -

413, From the SEF experiment we can
only conclude that industrialisation per se
fmplics no guarantee ol cost-savings,  On
the other hand, every svstem-built sthool
completed in the United Kingdom since 1945
had been contamed within the standard limits
of expenditure imposed by the Ministry of
Fducation (1), By the timg the first 20 SEI°
schools had been evaluated, about 1, 000
schools had been built in only one of the
United Kingdom systems - CLASP,  So there

15 even stronger evidence that industrialisa -

tion does not mmply-in any way that cost will
increase as a result,  Indeed the CILASE re-
port for 1974, written in a period of rapid
inflation, shows that in the fifteen months up
to 1.July 1974, when the Roval Institution of
Charterced Ssurveyors Index of general build-
ing costs rose by 30 pertcent, the cost of
CLASP components rose by only 18, 87 per
[For the vear 1972 °73 the equivalent
fipures were 25 per cent and 9, 89 per cent,
This evidence suggests that, whether or not
cost benetits can be expected of all systems,
they can certainly be expected of some,  But
the British evidence 1s particularly subject

cent,

1) The same may be saud of "non-industrial-
ised" schools subject to the same limits,
Despite rising costs government potlicy
has been tg raise the limit of expenditure
only when an intolerably large number of
tenders exceeded it, This has meant that
schools built at times when pressures
from the limit were particularly\acute
(that is on the threshold of a high Mm{t)
sometimes suffered from lower quality
specificatjon, lower ceiling heights and
even reduction of educational floor area,
flowever, there is no evidence that
schools built in industrialised systems
were at any greater disadvantage in this
respect than those built by alternative me-
thods,  Sece also Chapter V', paragraph
111,

s
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to the variables we have mentioned,  Since
the system of standard limits of expenditure
allow all school buildings to reach that limit
the designers of system-built schools tend
to use the cost benelits to maintain standards
of quality and performance and 1t has not yet
proved possible to quantify the fall-off in
such standards rvsu%m from the inflation-
ary effect on alternatdee construction, [t s
tmportant to remember, also, that whije
costs are an important consideration and
fatlure to build satisfactory schools within
the United Kingdom limiats would kill a sys-
teri, cost-reduction has never been the pri-
mary objective of British systermns, The
prime objective has been to maintain school
building output despite limitations on the ca-
pacity of the building industry to meet de-
mand, This objective hds certainly been
met, and there is no indication that any in-
dustrialised system is yet threatened for
lack of cost-campetitiveness,

44, ‘ We must also take account of undeni- e
able evidence that in one case studied, that
of the Italian FIIAL system, contracts for
school-building, both in Italy and elsewhere,
have been wonf by the promoting company
Lentirely as the result of more competitive
bids.y Nothing suggests that this has resulted
in l)uh(lingﬁ of any lower standard, We can
therelore conclude that in some cases cir-
cumstantial evidence points to cost henefits
when industrialised building systems are
used, We shall examine in‘a later chapter
the conditions which must he met if these
and other benefits are td result,

COST HANDICADPS

45, In considering cost savings it is as
well to make some reference to disadvanta-
ges which industrialised building systems
must overcome if a neg benefit is to result,
The attempt to save scarce labour on site
leads naturally to the use of gtandard compo-
nents which are large, bulky, difficult to
store and which, by comparison with bricks
and tiles, are needed in much more limited
quantities, For this reason industrialised
building components can benefit much less
from mass production or stockpjling as a
means of sustaining production (n periods of
glack demand than can so many products of
industrialisation in general, Since systems
depend for their effect on the mutual compa-
tibility of prefabricated components, mainly
assembled by dry techniques, the components
must be made to finer tolerances to ensure ©
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.a proper fit; and higher dimensional aggura-

cy can cost more, This is especially if
it demands, as it sometimes does, theé*use
of more expensive basic material, Ppr#fabri-
cated partitions are an example of thele
symptoms, their first costs being in my ny
cases so much higher than labour-intefjgive
blockwork alternatives that their use may be
preferred only if the labour needed fof the
latter is unavailable, FIinally, becauseé the
range of components which are mutually
compatible is inevitably less than the rdange
where compatibility does not need to be con-
sidered, conventional building enjoys greater
freedom to substitute one component foy an-
other to meet variations in cost and avgil-
ability, . .

'

[l

NEED FOR DEVELOPMENT
%

46, In cases where the development of in-
dustrialised building systems has been gus-
tained by the continued inability of alterna-
tive methods to meet demand, ways have
been devised of overcoming all thesge dig-
advantages, But they have not all been gver'-
come at first attempt but only progressively
over a period of years, so that in practice
systems which are currently "'successful”
differ considerably from their original form
and their continued success demands coantin-
uous development to meet changing ciréum-
btances,

47, The opportunity for this is absent in
most sectors uf_,gg;ilding, Housing is the
exception and hefe, asWvith schools, indus-
trialised building has &so flourished in many
countries (although in forms modified to
take account of the fact that housing consists
of large numbers bf smaller but highly re-
petitive units), But the absence of opportu-
nity for susgtained development in all other
gectors ig probably the main reason why
industrialised systems have not yet become
the dominant mode throughout building as a
whole,

8
.

’ SAVINGS IN CON’STRU,CTIOME‘IVME

¥

’

48, Speed of construction {s often seen by
schaol building agencies as one of the bene-
fits they have gained, is advanced as a
claim by advocates of industrialised build-
ing systems, and is a congtant goal in front
of system designers, What thercefore are
the factors that must be considered here?

49, First, as we have said, no industrial<
ised building system, however much it may
dominate, accounts for the whole construc-
tion of any building, so that time-saving po-
tential over the building as a whole reflects
the ratio of industrialised building to the
total, This is certainly the assumptipn made
by designers who have attempted and are
attempting to increase the ratio, But those
industrialised components which cost more
than non-industrialised alternatives may yet
bring no compensating gains in time, We
have found, for example, fases where tra-
ditional blockwork was significantly cheaper
for internal partitions than any industrial-
ised alternative but where the extra time
needed for its construction was not, in fact,
significant, The blockwork construction
could be timed to coincide with other opera-
tions, and it was these other operations, not
the blockwork itself, which were critical for
‘total completion time, Thus real time
savings are not dependent solely on the use
of industrialised building systems, they are
dependent also on how the industrialised sys-
tem affects the gritical path through the
whdle operational network,

50, To thisg is linked a second considera-
tion in which building differs from so many
other kinds of industrial production, Be-
cause of the tendency for every building to
be unique, there ig no opportunity, except
for repetitive housing, for site operatives
to become as familiar with assembly ge-
quences and operations 48 werkers on an
assembly line, In this regpect building sys-
tems do, in fact, offer an advantage over
alternatives because t}xe standardised inter-
facing of componentsg‘increases the possibil-
ity of standardising assembly also, But thisg

- ‘advantage can only be geized if the same

asgembly contractor can build a number of
buildings in the same system,

51, Taking these two considerations to-
gether we find that not only do savings in
construction time vary from one gystem to
another, they vary even when the same 8yg-
tem is being used, and depend on variations
in building rnanagement and on the extent to
which assembly contractors can gain fami-
liarity with the system, Thus while evidence
exists that savings in construction time have
been made, there is also evidence that the
savings can not be -relied upon unless a num-
ber of other conditions are met, In cases
such as CLASP, where they are met, the
savings in construction time are consider-
able,

52, Just as the standardisation of inter-
faces gives industrialised building an advan-
tage over alternative methods for familiarity

/




with assembly, so the extent to whieh pre-
fahrication reduces "wet' operations (in
which materials like cement ang sand have
to be stored on site, mixed wet for use and
the swrplus subsequently cleared away) of-
fers a further inhetent advantage, This ad-
vantape is particularly beneficial when it is
usied to speed assembly of the enclosing
root and walls so that as many operations
as possible, even including some "wet"
foundation work, can be independent of
weather conditions,
detailed knowledge of the components and
interfackng to be used than is normal with
other methods, all site operations can be
more confidently planned to interlock and
overlap without the risk of one operation
um'rt'(-ring with another, Thus "speed of
assembly', mainly perceived until recently
dn terms of saving in total man-hours (i, e,
productivity), can also be seen in terms of
shortening the total construction period,
The importance of productivity will increase
as wages rise, Provided school construc-
tion can be planned far enough ahead of
need, length of construction period is of
hittle consequence,  But.this is a giant pro-
viso, seldom met; and if high interest rates
and inflation continue, shortening the con-
struction period will becotne an increasing-
lv important objective,

SAVINGS IN DECISION TIME

a3, Important though the shortness of
construction time may be it iy often of lesgs
pressing importance than the period which
elapses between the initial decigion to build
and the date on which construction com-
mences, During this period many decisions
hawe to be taken, including design decisions,
approval of the design both by the school
building agency itself and by authoritien
such as those respons{ble f n plan-
ning, public health and safety, including
uafepuards apaingt structural collapse or
fire risk; following these approvalg bids for
construction have to be sought, the success-
ful bidder must ascertain possible sources
of labour and materials and then agsemble
what is needed from those sources for the
project to be constructed, All these deci-
sions take time, With conventional nfethods
every one ol them has to be taken on each
occasion that an individual building is con-
structed,  Using industrialised building sys-
terms many of these decigions need to be
taken once only, no matter how many build-
mgs are produced by the :‘;’yzitem. Thig

DBut with the mueh more

o

time-saving on decisions constitutes a
major benefit and is the benefit least dis-
puted by school building ageneies, by de-
signers, suppliers antd builders,

54, - In many eases indeed the decision-
saving benefit has been the chief attraction
leading school building agencies to adopt
standard systems, They ¢an see immediate-
ly that the design period can be shortened by
the fact that the designer of the individual
building is relieved of the need to design
every detail afresh each time, or to search
an unlimited field for cost-effective compo-
nents - a fact equally appreciated and wide-
ly agreed upon by dvsiggne rs under pressure
to complete a volume of work in limited
time, That a system {s available for uge
also implies that manufacturers and sup-
pliers are available and in a position to de-
liver, if.not immediately then at least with
a "lead-time' which {s predictable, a fact
equally appealing to builders who are then
mare asggured that agssembly can be more
certainly related to deliveries, with mini-
mum risk of losging time,

CONSISTIENC Y OF PRODUCT

55, Thern, in addition, quality-and-cost
ntrol is easier to assure, with the know=
)fz-)dge that for 4 given expenditure quality of
product will remain constant wherever the
sgystem is ysed, whereas with conventional
building it is more’subject to the greater
variability of site supervision, In offering
this benefit industrialised building systems
come nearest to offering one of the major
benefits which congumers in general enjoy
from the industrialisation of product, This
is the benefit that goods are not only in
ready supply but are also of a quality which
iz not only acceptable but also reliable and
consistent and can, furthermore, be sam-
pled and evaluated before being purchased
at firm prices declared beforehand,

56, A uimilar consistency applied in
regpeet of those agpects of building, such
as gtructural performance or methods of
fire protection, which arfe subject to approv-
al by authority: the standards of the system
can be approved once for all, no-matter-
how many buildings are constructed, The
popularity of the JEAL aystem in Italy, we
were told, was anly partly due to its price
competitiveness! it was also because the
use of a standard system enabled short cuty
to be taken through otherwise lengthy ap-
proval procedures, ’

t
28]

\)4 v

R : | ﬁ o

Aruitoxt provided by Eic: .




ERIC

Aruitoxt provided by Eic:

a5,

R
r=3
3. Panally, \ﬂu-r(-‘itu.x}(!;n'(l systems have
proved durable, dedision time has been ¢

Shoed by avording the necessity, as it were,
obarln avs re-invenfing the wheel, By learn-
inp the lessons of cach application, as well
a= by taking account of changing economic or
technolorical conditions, designers have.
been able steadily toisprove the quality of
the systern and increase the benefits 1t of -
fers, N

SCOPT FOR BULK PURCIHASE

a8, An early asswnption made by devel-
opers of industriahised systems was that
component producers would incur high capi-
tal costs which their prices would have to
cover, and that a high volume of sales would
be needed to make prices competitive,  Not
unnaturally, they assumed also that the in-
centive to produce a standard component
would increase with the volume of sales it
was expected to attract,  Acting on these
assumptions they formed two objectives?
The first was to minimise the number of
variants 1in any range of components (e, g, in
4 range of beams, to limit the different
standard lengths and depths or in a range of
wall panels to restrict the standard heights,
widths and finishes available) and to excelude
wherever possible the use of special compo-
nents (1, ¢, specially made for a particular
indigidual building), The second was to at-
tract as many purchasers as possible to .
combine in placing larpge orders,

59, Research, to which our own study has
added some further confirmation, has indi-
cated that both assumptions and the objec-
tives based on them, are open to question,
The, CROCS system in Lausanne was limited
to only 10 buildings, yet itg economic via-
bility was not endangered,  The teason ap-
pears to be that the system was designed
tor production by means that were already
1 active use - any extra taoling or capital
investment needed for the CROCS compo-
nents being insignificant, Thiu is perhaps a
reflection of the character, diversity and
seale of Swiss industrial enterprises and
can not therefore point to a generally ?,\1-14
conclusion, ut it does seem true that such
capital costs as are incurred are mainly in
the form of tooling and that, given the tool-
ing, a wide range of variantg can be made
without extra cont, Furthermore, in con-
trast to the capital investment needed for
many industrial products, that for building
components is comparatively low, Thuy a
comparatively small volume of production

is needed for the capital-recovery element
to be sipnificant in the total production cost,
This being so, it is true that a minimumn
level of sales is needed, but that littie can
be expected from economies of scale in the
strict meaning of the phrase, More impor-
tant to the producer, especially in an era of
cash shortage and high interest rates, 1s the
prospeet of sustained levels of sale, '

6O, To question these early assumptions
is not however to cast doubt on the advan-
tages of bulk purchasing arrangements but
rather tq emphasise what they really are,
Bulk purchase attracts keen prices and
better performance (in terms of quality of
product and promptness of delivery) for fear
of losing a large order from an important
custemer, That these advantages are so
bricfly stated does not lessen their consider-
able immportance,

651, If school building agencies have
powers to combine their several require -
ments to pdrchase in bulk they can clearly
gain thege advantages, whatever mode of
construction is used, in negotiating favour-"
ably for all kinds of building product. To do
s0, however, they need to reach agreement
on what products to purchase, or, in other
words, what products shall be standard for
all the individual buildings to be built, Thus
agrecment to use a standard system clearly
provides a ready framework to which bulk
purchasing arrangements can be related,

DANGERS

62, IFrom all the foregoing it can be seen

“that, subject to certain conditions, the use

of indugtrialiged building systems coan go a
long way, if not all the way, to providing the
benefits which society has enjoyed from in-
dustrialised production outside and beyond
the field of building, IBecause the "certain,
conditions' have only rarely been met, the
potential benefits from industrialised build-
ing have not yet been eaaily enough obtained
to eatablish 1t as the major mode of build-
ing, Yet pregsures to gecure the benefits
remain strong and at times gppear inexor-
able, Nothing suggests that the drift of
skilled craftsmen away from the building
industry is being halted, still less reversed,
s0 there i an increasingly strong incentive
to uge gyatems which diminish reliance on
them, IFor so long as economic activity iy
subject to sharp and pudden fluctuations all
building apgencies, school building agencies
among them, will gseek to reduce
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construction time and will be pressed even
harder to take pre-construction decisions
with least possible delay, All these pres-
sires expose school building to a number of
dangersg, )

163, The first danger arises from the pres-
sure to minimise decision time, Such pres-
sure naturally inclides a school building  _~
agency towards a system which js already
available in adequate quantity on the market
and to see urgency as more important than
any limitations such a system may impo se
on the kind of school which can be built,
Urgency may even outweigh considerations
of cost-effectiveness, In short, the danger
is that the system used may provide téo
many bad schools,

64,  The second dapger lies in the tempta=
tion to design systems with no other aims
than to maximise ease of production and to
minimise the incidence of pressures on the
building industry, again with too little re-
gard fop the limitations which may result,

NATURE OF LIMITATIONS

65, Using "conventional” modes of build-
ing the designer can, in theory, have re-
course to any component available on the
market, or even have components specially
made to suit his purpose, so that, with the
further freedom to use brickwork or mason-
ry, he enjoys a theoretically unlimited
choice by which any functiénal or dimension-
al requirement can be met, In practice,
economic and technological conditiony al-
ways restrict.his choice, but the choice is
#till wider than is available from a standard
system, This is not to say that'a standard
sydtem will inevitably offer, for example,
only one kind of walling or roofing sub-
system, but the need for mutual compatibil -
ity tendy to restrict the choice available in
termy of the materials used, of the profile
of componeftusswhere they interface, and of
their dimensiong in thickness, length and
width, Thus the more limited the range of
alternatives which a standard system pro-
videg, the more it restricts the freedom of
the designer to determine appearance (for
which*he ig rightly concerned) to posgition
walls, columns and beams where they will
least obutruct space, to determine the posi-
tion, size and shape of openings, such as
doors and windows, or to determine the
overall shape of the building and its rela-
tionghip to the site, In short, the designer
finds a standard system harder to

’

inanipulate, and the difficulty of manipula-
tion varies inversely with the range of altere
natives offered by the system,

66, - The wider the range of alternatives
on offer, the less will be the demand for any
one alternative, This leads in conventional
building to a process of "natural selection"
which eliminates alternatives for which de-
mand disappears, Thus if standard systems
are produced, as are most saleable products,
by suppliers seeking to profit from mecting
a demand, pressurcs are automativally
exerted to develop systems (or sub-systems)
for which the widest possible demand can be
discerned, However, when all classes of
building are considered together, each class
is found to have many requirements peculiar
to itself and only a few which are common to
the other classes. Thus housing has special

" requirements which differ from those 6f of-

fices or factories, or of tourse from-those
of schools, The danger then is that initia-
tors or promoters of systems will orient
their systems either to the largest class
(which is certainly not sehool builaing) or
towards those requirements most common
to several classes, This, in fact, is what
has happened in many countries: systems
have been developed for housing, for offices
and factories - especially where they are
needed in a hurry; and sub-systemns have
been developed, to provide, for example,
walling which will serve equally ‘well for of-
fices, factories and, in some casgey, housing
also,

OPPORTUNITIES

67, Now if as the result of all the pres-
sures we have noted, industrialised bhiilding
systems increasingly replace less limfiting
alternative modes of building, there ig
further danger that school codnstruction,
being a relatively umall class of building,
may find ity own gpecial requirements in-
creagingly difficult to meet, Like what has
happened in areas other than buildipg, the
tendency could be for "consumer interests'

to be sacrificed to "production interests',

68, However, despite the automatic pres-
sures to produce systems meeting the widest
discernible demand, producers are ready
enough to cater for a particular market if
sales can be assured, and the gtudy has
shown that, in contrast to many products
outside building, the volume of guch salen
does not need to be very large, We have al-

.
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ready touched on the evidence from the
CROCS experience (see paragraph 59),
What is important, indeed essential, is that
the special needs of the particular market

- in this case school building - should be
made articulate and communicated to inter-
ested producers,

69, . We have mentioned also (in para-
graph 58) the objéctive of reducing variants
but have indicated (paragraph 59) that as far
as building components are concerned this
is not a prime objective of production, The
need to limit variants arises much more
from the need to limnit the range of standard-
ised dimensions to which components must

--be produced if they are to be mutually com-
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patible, But neither production nor compo-
nent compatibility demand that the variety
of alternatives within a gystem need be min-
imised, only that they be conffolled, And
industrialised building is no less capable
than other forms of industrialisation of en-
riching the variety of components available
to the consumer,

70, Clearly, none of the dangers can be
averted by relying on conventional alterna-

’

_important conditions are met,

tives where these are patently inadequate

for the building industry to meet demand,
They can only be averted by the development
of standard systerns which secure the advan-
tages identified earlier in this chapter while -+
reducingithe restrictions placed on the de- *
signer to a degree wher®e they do not militate
against the production of satisfactory school
buildings. Cases that have been noted in

the present study show that not only is this
possible but that such restrictions as re-
main can even be an aid rather than a hin-
drance, in that they save effort on the de-
sign of building detail and allow it to be
transferred to a closer study of the user re-
quirements which school buildings must
meet, Thus if the industrialisation of build-
ingexposes school building to certain dan-
gers it also offers opportunities, But the
investigation hag shown that these opportu-
nities can only be fully seized if a number of
However,
before exploring these conditions (in Chap-

“ters VI and VII) it is necessary to discuss
‘in some detail the nature of the requirements

particular to schools which mdu&x@'lahsed
building sysatems must meet,
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Chapter 1V '
RIGHT KING OF BUILDING , ' .
, )
"SINGLE-CHAIN" SYSTEMS dows or if more than one window size 16
needed, s0”the number of variants will need

) to he increased, The greater the need to

T, Many butlding sy\items have been con- save-decigion time, the fewer the varianty

coeived mainly to meet eraergencies,  This

15 especially true of those which get out to
satisfy a peneral market demand rather than
that of a upecial seector, Their appeal and
thety suecess lies primarily in savings of
decision time, althouph provided siteworks
or gervies installations are simple they can °
also offer savinps int construction timu,

When emerpencies occur and gpeed of decj-,
sion and gupply i the mogot compelling con=
sideration, buildinpgs which meet the emer-
pency frequently appear to offer cost savings
also, but thege usually reoult from lower
standards of performance and durability, -
which are acceptable in o temporary gtop-
fap but not over a long term,

72, Such syutems are able to offer time-
savings because of their simplicity, In og-
sence they are based on a standard uniform
bay, with an end bay variant, The only .
building form which can result ig a straipht
"chain' of standard bays with an end bay at
each end, If the building hai to be formed

of two or mofe bays laid side by gide fur-

ther vdriantys have fo be included in the oyu-
tern, and the more variants the more the
titie-saving benetits tend to be rcdu]rvd.
The diapram below illustrates in a dim-
plified form the principle involved,

N 4 s
x ' # y
. . p v VA e
- g . AN
—— .
v i G G a 5 G 5 - Al
G Slovdard Bay hd
Vi varignt to atondard bay "

73, Inpractice, even a "ningle-chain”
syutem fpeds more than two variants unleas
the only dours are in the end-bay variant
and all standard bays contain a uniform
window, If bays are ruqui_x'(-d without win-
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that are acceptable and the more severe the
limitations on possible building form,
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74, Sinple-chain” gygtemya are broadly of
two kindon: short-span and lonpg-span, The
short-opan provides a building depth of
about 7 to 9 metres and effective room
heights up to about 2, 80 metres, If space
19 the only consideration they will thug
accommodate traditional classrooms for
expogitory teaching, ag well as laboratories,
craft ypooms or workshop, provided, of
courtie, that all clastrooms, ete, 4re rew
lated . to vach other as multiples of linko in
the ehain,  But, to mention only two exam-
ples/of the effect of the lower performance
standards commongin many of theye systema,
the sound insulation will usually be inade- °
quate to prevent digturbance between ad-
Joining roomy, and if services, particularly
witer and drainage, are needed, their in-
ntallation will require cutting and fixing to
the prefabricated componenty, which will
offstt much of their inherent navings ¢f con-
ntruction time and probably producée an un-
sightly and inconvenient regult,

*
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15, The long-span systems, developed 79, pTwo notable features characterise
mainly for industrial premises, span from i thede methods as far as building is con-
perhaps 15 to 24 metres and provide a clear cerned, The first is the reduced impor-
internal height of 4,50 to 6, 00m, Again, tance of the "class'' as the teaching unit, so
leaving aside considerations other than o that, whereas formerly every pupil was
space, they ave suitable for any educational "' taught for alrmnost the whole time as part of
‘activity which requires more space free of a class of 30 or 40 in number, he now spends’ -
obstruction than a classroom for 30 or 40 much of his time as part of a much smaller
pupils - such as indoor physical education group or working individually on his own, er
and games, and, to a lesser extent, drama- a hundred or so pupils may join temporarily
tic activity,. But as with the short-spah sys- together for instruction as part of a very
v tems, envixMental requirements other . large group, The second feature is the wide
th#n_space requirements - thermal and variety of activities which may occur either
acoustic, for example - can only be met by - in“rapid succession or even simultaneously,
@iderable addition or modification, which Some of these activities may occur ih the
off sets any advantages there may be in time same undivided space, while'some, *which’
and cost, Long-span systems>are usually * afwould disturb or .be disturbed by other activ-
single-storey, ereas short-span systems ities, oy which demand a special environ-
often take a multi-storey form, . ' ment, occur in spaces exclusively reserved
78, Unfortunately, whfn emergencigs for them.
arise, the pressure to take decisions fuickly 80, Modern education is subject to so
is so strong that only the spatial chafacter- _ much experiment and to such rapidly chang-
istics of single-chain systems (of eflher ing developments that no suggestion can be
kind) are taken into account, whereas other made as to the best way of.{;)r.oviding for v
environmental characteristics (and short- these two major features, but one example
comings) are overlooked, especially since ywhich has resulted from detailed study of
they are so much less evident from drawings _ modern methods will serve to illustrate
and brochures, Nevertheless, emergencies * them,
can sometimes be so demanding that the :
shortcomings must be tolerated, However, ‘
the use of such systems can only be recom- IMPLICATIONS FOR FORM OF PLAN
mended if no alternative standard system is AND SECTION
immediately avdilable, and even then only if
the accommodation is necgssary to supple- o :
ment the resources of an existing school or - 81, Figure 3 shows the block plan of an
to provide for a very limited first phase in English secondary school which has been”
the growth-pf a new one, . recently extended in order to increase the

number of pupils accommodated and to cater
for the wide range of educational activities
associated with comprehensive education
for the 11 to 18 year age group, .The ex-
tended building consists of the original
building @nd a number of additional separate
blocks, edch tailor-made to a different set

of requirements. N

717, I'rom this’ general recommendation
we ,mugt\ except the case of a-very small
"school of perhaps only one ox two classes
of 30 or 40 pupils each where tfle'mode of
teaching is still purely expository, But such

° cases are increasingly rare, both because of
widespread urbanisation, with its demand
for larger schools and the advantages they

bring, and because purely expository teach- Figure 4 shows the detail.ed,vplén of one
ing is no longer the sole mode of teaching of these blocks which is intended to .
in use and, the general trend is away from it. serve as the headquarters of the 11 to 13

year olds. This age group will use other
parts of the total complex but will spend the
greater part of the school day in their head-

78, Many of the systems we have exam-
ined, specifically designed for school rather
than general purposes, have sought to over-

. . quarters,
come the environmental disadvantages of .
emergency buildings which have been men- 82, Only three of the spaces in this block
tioned, But some of these systems have (accounting for only about 12.5 per cent of
still retained the principle of the single- the floor @area) in any way resemble or, can »
chain, Thus, while they arq capable of pro- be useda¥ traditional classrooms, Yet the
viding classrooms, laboratokies, workshops, number of\Qupiks which the block may accom-

gymnasia, etc,, which in themselves are one time can be the equiva-
, satisfactory, they are not capable of pro- ight or nine classes, This

viding the kind of spaces which many modern eans that at any given moment some two-

edueational methods require, oo
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- Figure 3, sglock plan of a secondary school

outside the traditional clasgroom, with
perhaps two classes grouped together in the
auditorium in the middle of the horth side of
the block, another class in the science labo-
ratdry, and the remaining third disposed in
the free-flowing spaces %urrounding the
southern half of the auditorium, All the
pupils in this remaining third will be work-
ing either individually or in groups of two or
Each may have a place at one of the
tables as his working base, hut wil] move
frequently and freely over to one of #hé re-
source areas to consult a book; to project -
a film strip, or perhaps to work at a com-
puter terminal; or, He may go to get help
from one of the several teacherg,who will

be working in the same general $pace, °
From time to time one of these teachers
may gather a small group of 6upils together

te
u

-

r‘Tw & v P ’
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; 15 n 6 [ 57 50 0 90
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and go with them into the discussion room
to talk over the results of their work,

83, Not all the activities pursued by the
11 to 12 year olds in this particular school
will take place in this particular block which
is their headquarters o1 base, They will
move to another part of the building for
music and drama, for example, or for arts
and crafts, or for physical education, But
it will be noted that in this one block alone
quite a variety of accommodation is
provided, Some of the accommodation has
special environmental requirements, like
the auditorium, or needs special servicing
like the science laboratory, Other parts
like the group rooms or the discussion room
need aural and visual privacy so that class
“and teacher can be undisturbed and will not
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Figure 4,
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Headquarters of the 11 to 13 age group in the school shown in Figure 3 -
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disturb the individual work going on in the
general space; and each of these reserved
spaces needs particular dimensiorrs to suit
the size qf group which occupies it,

84, As important as variable size of
teaching unit and as environmental differen-

the fact that the duration of any particular
activity is also variable, Where the class
remains as the principal teaghing unit the
teaching day tends to be subdiwided into pe-
riods of equal length, with any particular
activity lasting for only one period at a time
or at the most for a double period, But in
the kind of modern teaching for which the
.example is intended an activity may lgst
from only ten or twenty minutes to a whole
morning, Thus ole group of pupils may
sperid only ten or twenty minutes in a group
room while it is ""briefed" for individual
work in the "general' area which may con-
tinue for several hours, or which, for some
of the pupils, may be interrupted by a ses-
sion in the laboratory, Another group may
start the day in the general area and then
join another in the auditorium to watch a

* film for perhaps 35 or 40 minutes, A third
Q )
h o

.

tiation, and inextricably linked with both, is

29

Ah 4 4L A1

may spenid two conventional 40~minute pe-
riods consecutively in the group room on
the type of question-and-answer learning
which typifies older methods (1),

85, The main consequence of such a
range of learning situations is increased
movement by both individuals and groups,
This in turn makes ‘desirable the minimisa-
tion of travel distances between one kind of
accommodation and another which is a
major determinant of the "deep" plan illus-
trated,

86, Now it may be thought that a simple
rectangular block of this kind could perfect-
ly well be provided by means'of a long-span
single chain system, This would indeed be
so if the system were able to span the 29m, ~

In practice not all the working stations
are occupied at the same time, some
are dlways free; otherwise such flexibil=
ity in activity duration would be impos-
sible, Roughly 280 working stations are
provided in this example for a nominal
240 pupils based in the bleck,

1)

89
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(97 ft.) représented by the shortest overall
dimension of“the block. But such a span
could only be obtamed by means of very
deep and expensive beams To avoid this
an arrangement of intermediate supportlng
. columns is needed, and a systerh is needed
" which prov1des for thern, Furthermore, a
deep plan of this kind poses problems of
illumination; for adequate natural lighting
of space remote from the windows roof
lights areneeded and the systemn must pro-
vide for these also,

Figure 4 illustrates only one block of
a complete building, Figure 5 illustrates a
complete building intended for 240 children
of the 9 to 13 age group (4 year cycle)., De-

~

Fipure 5,
[P

EN

\f

signed for a somewhat different mode of
teaching, the general and practical areas
are sub-divided into spaces suitable for
class-unit teachlng but nevertheless, out-
side each 'classroom' are bays of varying
length in which individuals or small groups
may work on their own. And, just as in the
previous example, fhese general areas need
to be closely related to the ''reserved' areas
fox more specialised purposes such as cook-
1ng painting, pottery, workshop crafts and
80 on, Because teaching space is always at
such a premium, advantage has been taken
of what in this case is a favourable outdoor
climate to provide three internal open-air
courts and an external verandah into which
activities can overflow or which can be used

A self-contained school building for 240 children aged 4 to 13
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for the study of plants, small animals and
birds, Note also that the space for physical
education, music and drama (roof-lit as well
as side-lit) is about four times the size of
any of the class work rooms, with the con-
sequence that it also needs to be higher,

To provide a building of this kind a system
not only needs to provide various spans, it
also needs to provide various roof or ceil-
ing heights and to provide for internal as
well as external.corners,

88, Both examples so far shown are of °
single-storey form's, If sites are large
enough much of the accommodation needed
for modern primary and secondary educa-
tion will preferably be at ground floor level,
The reason lies in the need for easy inter-
communication between the various kinds of
accommodation which tends toyards the deep
plan {even the second example, with its in-
ternal courtvards is ""deep’” comparéd with
a single or double-banked corridor plan) and
the consequent need for roof lighting if na-
tural lighting is desirable; and if natural
lighting is dispensed with then other prob-

% «
Figure 6, Interfacing between multi-storey and single -storey
_accomodation of different hefghts
v

IMPLICATIONS FOR INTERNAL
ENVIRONMENT'

90, So far we have mainly been discussing
the implications of modern educational me-
thods for the forms that a system may have
to provide for in the plan and sections of a
building, . We have mentioned in passing,
however, (paragraphs 79 and 83) the needs
these methods impose for a range of differ-
ent environments suited to different activi-

lems of both artificial lighting and artificial
ventilation militate against such.plans in
multi-storey form, Nevertheless cases
occur, and in secondary gducation they
occur frequently, where to confine the whole
of the building to single-storey construction
would £t only be wasteful of land but would
extend wue building beyond the limits where
horizontal inter-communication was easier
than vertical,

89. Thus fér some cases systems need to
be capable of providing for multi-storey as
well as single-storey constructions, At the
same time, the need for easy inter-commu-
nication between the various parts of the
school demands that the multi-storey part
should not have to be confined to a separate
isolated block or blocks, The kind of intgr-
facing which may be needed between multi-
gtorey and single-storey accommodation of
different heights is exemplified in Figure 6,
And not only may storey heights and numbers
need to vary but, except where flat sites are
general, the system may need to be able to
provide for changes in ground floor level
also.

Figure 7, Another example which allows for change in floor and

roof levedls -

ties, Painting, clay modelling or pottery,
for example, clearly demand-a different en-
vironment from, say, a group discussion
room, The latter needs a floor finish
-which is warm and comfortable, and arti-
ficial or natural lighting which is domestic
in character, The craft gpace on the other
hand needs a floor finish which will not sim-
ply be easy to clean but which will not in-
hibit activities which are necessarily messy,
(We have noticed many examples where car-
peting has been provided in gsuch spaces, the

31
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architects claiming that it was no more ex-
pensive and. just as easily cleaned as any
alternative, but the teachers feeling con-
strained to cover it with untidy polythene
sheeting), - And it needs a form of lighting
which not only provides sufficient illumina-
tion, but.the right kind - both for the paint-
ing and for revealing and modelling the three-
dimensional form of pottery or sgculpture,
Jniformity of environment throughout a
schoo] restricts the range of educational

. 372

Figures »

and 9,

opportunity, yet some building systems we
have seen go to great lengths to provide it,
And what applies to floor finishes or lighting
applies equally fo acoustics or the thermal
environment - the acoustics of a music room
-need to be different from those of a general
work space, just as the heating and ventila-
tion requirements of a sedentary activity
differ from those of an activity like craft or
dramatic work,

The range of school activity spans from the solitary pursuit of
scholarship - outdoors as well as 1o - 1o botsterous yroup com-
pemmn ar p',[()hp u)-npemlmn
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IMPLICATIONS FOR SERVICES

91, Services fall broadly into two catego-
ries: those such as heating, ventilation and
lighting which arce usually needed for any
kind of building and secondly thoseé which
distribute the electrical power or water
needed for specifically educational purposes,
Modern education increasingly relies on
devites such as audio-visual aids and has
introduced practical work into subjects like
history, geography and mathematies which
once weredlearned alimost solely from books,
As a consequence power and w ater supplies
tand the drainage associated with the latter)
are neceded to a much greater degree than
formerly and, moreover, need to be widely
dispersed throughout the building rather
than concentrated in one or two highly ser-
vie (-(l areas, although. of course, some
arcas, like those for science or craft work,
may ,tlll be more highly servic ed than
others, Unless the bmldmp system s dé-
sigged to permit the easy installation of
sthese services it is likely that construction
tune saved by the system will be offset by
extra time needed for the services and the
finished result will be cumbersome and un-
s1ghtly, .

APPEARANCE

92. Sometimes ugliness is excused on the
grounds that 1t results from economic exi-
gencies or the function the building has to
serve,  But the cultivation of visual aware-
ness and aesthetic sensibility is as much an
objective of education as the provigion of
knowledge and skills,  So a school building
which i ugly can not be excused on egonomic
or functional grounds since it is not function-
ing as well as it should, We have scen some
sehools built in industrial systems to which
this stricture certainly can not be applied,
and where indeed the visual environmeoent
provided by the school is perhaps the first,
aid to aesthetic education that the children
attending it have ever enjoyed, But we have
-seen too many school buildings where, in-
ternally as well as externally, the need for ’
visudal quality has been forgotten in the
search for technical solutions to utilitarian
problems,

93, Whether a building is visually pleas-
ing is often dependent on how well it "'fits in''
with ity surroundings,  Unless, of course,
the surroundings are themsolves ugly, it

needs to be gsympathetic to the geniug loci,

Failure in this respeet is common with mo-
dern building, industrialised or not. But in
recent years the concern to remedy it has
rapidly increased, It is particularly impor-
tant, however, in the cuase of industrialised
building systems; since buildings construc-
ted in them may be built in a pumber of dif -
ferent localities cach of which has a special
architectural character of its own, To the
extent that this is so, a system may need to
include a number of alternatives in those _
components which affect external appearance,

PROVISION IFOR FUTURE CHANGE,

94, The characteristics of modern educa-
tion outlined above are representative of a
growing trend, but the manner in which

they are interpreted or practised varies
from one country to another, or ceven from
one locality to another according to teacherd
preferences and their perception of educa-
tional objectives and how best to meet them,
Furthermore, in each case they have devel-
oped over the years according to different
patterns.  In all cases they are develop-
ments away from a starting point repre-
sented by book-learning and class-unit ex-
pository teaching, Some countries, because
of prevalent attitudes to teacher-training
and other aspects of the management of edu-
cation, have moved much less far than
others from the common starting point,

And in all countries some individual teach-
crs remain closer to the staghing point than
others and may tend to resist change and
innovation to a degree’where they could pot
be expected to work effectively or at ecase

in buildings designed for teaching methods
which lie outside their experience, On the
other hand, there is no evidence that the
pace of educational change ig slackening,

On the contrary, since effective education
must regpond to social and economic change,
the alimoat violent changes now oceurring in
industrialised societies suggest that the
oducational change in the next decade or so
may be even more marked than in the last,
From these considerations emerge two
points significant for school buildings and
building systems, These two points are in
a sense two horns of a dilemma,

956,  First is the recognition that to be ef-
fective a school building must suit the educa-
tional methods prevalent when it is brought
into use, Secondly, we have’the inconve-
nient but incontrovertible prospect that such
a building will outlive the methods for which
it was originally conceived and may then
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handicap and certainly iniibit subsequent
developments, S

96, Another activity in ihe OECD Pro-
gramrme on Fducatiomal Bl ul(lmg is devoted
to this critical problem of|providing for
future change, and for an'account of the in-
vestigations which have bgen conducted
readers will need to refert to the report on
that activity (1), All that is possible in the
present context is to draw attention to those
of its conclusions which are relevant to in-
dustmalised building systems,

97, FThe activity bas shown that a distinc-
tion can usetfully be made between the adap-
tability of a building on the one hand and, on
the other, its flexibility, Adaptability is the
capacity for physical alteration by reloca-
tion, I(‘p]d( ement and removal of compo-
nents or by the addition of further compo-
nents, Flexibility is the quality of a build-
g as it exists at any point in time which
allows for change in the pattern of activities
it accommodates without recourse to phy-
sical adaptation, ‘Thus the greater the flex-
ibility the longenaige need for.adaptation can
be postponed,

98, Flexibility depends on three factors:
the diversity of accommodation included in
the building; the balance between general
work spaces and the specialised work
spaces - which themselves congtitute the
diversity; and the spatial inter-relation-
ships between the general and fhe special-
iged, In other words it is a function of con-
tent and planning. not of the manner of con-
struction or of the building sy  em, Despite
thi- flexibility has implications for building
systems, Hml(ln}r/ plann(-(l on corridor
lines for educational mddes near to the ex-
pository starting point.are unlikely to pro-
vide for the diversity, balance and inter-
relationship of accommodation needed fér a
high level of flexibility, Thus if future
change is to be provided for, systems in-
tended for these educational modes need to
provide for d(ldpf(lbllltv even more than
thoge intendéd for more mmlorn " modes,

99, The mosat striking m(:t that has
emerged from studying developments di-
rected towards inereased adaptability is
that they almost invariably regard the re-
locatability of partitions as a prime objec- -
tive, Very little dttention has been paid to
adaptability of external walls or r‘(mf:P or
upper floors, The assumption hag been

1) I"rm’iding for Future Change: Adaptability
and Flexibility in School Byilding, op, eit.
i LN

accepted without question that the demand
for physical alteration arises from a need
to alter the pattern of internal spaces which
partitions demarcate and separate, and that
the 'vccupants of school buildings frequently
want to change the size and shape of rooms,
But this importance placed on partitioning
is based on an almost total misconception
of the real educational need,

100, Certainly, the study has revealed real
cages of adaptation where partitions in an
existipg building have be&n pulled down to
maf¥e a larger space, or where new ones
have been inserted for sub-division, But
substantial evidence shows that the size and
shape of spaces is for most teachers a very
minor inhibition when they seek to change
their educational methods or introduce new
activities, The ohly notable exception is
where classrooms designed for expository
tez}chmg prove too small for the more active
learning processes which increasingly char-
acterise modern education, particularly for
the younger children, Thig exception apart,
the demand is usually first for extra ser-
vices, especially water supply and drainage
serving additional sinks for purposes of
)amtmg or clay modelling or for scipgntific
lexperiments'; or for electricity supply, to
illustrate aspects of gcience again, or to
facilitate the use of audio-vispal,aids, The
same desire to extend the range of educa-
tional activity creates a demand for different
kinds of floor finigh - which for example
will not inhibit "dirty' activities or conver-
sely which will encourage children to siton
the floor as they might sit on a fireside rug
to listen to’a story told at home - some are
fortunate enough to have that kind of home,
and the facility i8 even more important for
the less fortunate,, The demand may équally
be for new light sources or for darkening a

-naturally lit room in order to see slide or

film projections, or for extra sound absorp-
tion to reduce the noise level resulting from
the active learning processesn referrpd to,
These are the demands which udaptag\ility if
it is to be useful must turn to satisfying,

101, Misplaced emphasis on the relocation
of partitions has tended to cost money which
would .have been better directed towards
other objectives, The partitions themselves
have cost more, and costs have also been
increased by usimg much larger beam spans
than would otherwise be necessary in order

to allow maximum latitude for future parti-

tion location, Furthermore, to facilitate
relocation, uniform floor to ceiling heights
and uniform floor and ceiling finishes have

heen used throughout the buildingsg concerked,

directly contrary to the need for diversity

"

&
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. by the nature of the initial provision,

which modern education demands and to the
flexibility needed to facilitate change of ac-
tivities. :

102. The study has suggested a strategf .
for maximising adaptability without higher»
first costs or sacrifice of diversity for
present needs, In essence this strategy may
be summarised as resting on a policy of
"pay-as-you-go'' rather than of pay-in-
advance',” To spend money on maximising
the relocatability of any component in the
building is to pay in advance. To defer any
expenditure until adaptation is actually
needed is to pay as you go. The strategy to
be adopted is to design what is needed in the
present in such a way that, without incur-
ring additional first cost, expenditure on
subsequent adaptation will not be increased
Re-
location is less important to adaptation than
replacement, removal, or addition., As d *
consequence, the evidence points to the need
for buildings in -which some elements are
permanent and unchanging and to which

other elements can-be added, removed or
replaced as and when the need arises, Here
the common technolpgy of structural frame
rather than load-bearing wall is an obvious
starting point, But above all, effortsy to
facilitate adaptability need to be directed
mainly towards additions to service ingtal-
lations and towards the removal and replace-
ment of finishes and fittings,

-

N CONCLUSIONS

103, Taking account of the wide range of
educational buildings for which any indus-
trialised building system may need to cater,
we can now draw a number of conclusions
concerning the selection or design of guch
gystems if they are to meet the criteria im-
plicit in educational needs now and in the
future,

a) A building system is only as good ap
the buildings which its limitations
allow to be built, So the most thor~
ough investigation of its capabilities
is needed before a system is chosen:
or if & new system is to be designed
an equally thorough investigation is
needed of all the educational require-
ments it will have to meet,

)

b) The simpler the educatipnal require-
+ ments the greater the limitations
which can be accepted and provided *
all gites are fl r nearly so, this
. . ;

PAruntext provided by enic JIEDN
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simplicity may even allow for some
form of "standard plan'' which will in
turn allow the system to be simplified
still further, .

Even where current educational re-
quirements demand no more than a
very limiting system or even a ''stan-
dar% plan', great caution is needed
before accepting such limitations
since they are likely to militate
against meeting the needs of future
change, :

A capacity to meet the needs of future

change ig an'important criterion in
all school buildings, But in meeting
these future needs, diversity of edu-
cational environment in the original
building is more important than large
spansg or relocatable partitioning or

. similar devices that facilitate re-

arrangement of internal spaces, Sec-
ond to this diversity the most impor-
tant criterion for future adaptation ig
a building's capacity to accept addi-
tional services for ventilation, elec-
tricity and water supply and drainage,

The design of a system must take in-
to account the extent to" which educa-
tional circumstances demand that it
shall allow for a wide range of:

i) horizontal and vertical dimen-
sions of individual gpaces rang-
ing from those of the gecale found
in housing (a$aff rooms, seminar
rooms) to those of the scale
more usual in industrial pre-
misges (e, g, for physical educa-
tion or sports) and including
many intermediate acales not
found in either housing or in-

dustrial premises, nor in office-

type accommodation;

ii) overall plan form - in order to
integrate outdoor as well ag in-
door ¢ducational opaces, {n
order to maximise the ''fit" be-
tween building and sgite and in
order to ensure the right inter-
relationship between individual
spaces;

iii)
faces between blocks of differing
otorey height;

iv) lighting (artificial and natural),
acoustico and thermal environ-
ment to guit each educational

activity,* all of which may have

geveral different requirements;

possible gtorey heights and inter-

7
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v) servicing provision, especially
in respect of electricity, water
supply and drfainage which need
to be more widely dispersed than
in either housing or offices and
- whtich pose greatir problems of
integration”with the structure

" than in the case of industrial pre-
mises;

vi) finishes and fittings, Wwith due
regard to subsequent replacement;

vii) alternatives for satisfactory
visual appearance,

v
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. Chapter V

NEEDS OF PLANNED EXPENDITURE AND OUTPUT

CONFLICTS OIF COST,
AND TIME

QUALITY

104, Where educational building is the
only need that a society feels obliged tor
meet, and if the need is sufficiently com-
the tendency iy for political pres-
sure to insist that the congiderations of

cost are secondary to thoge of quality and
output, While no case has been encoun-
tered where such a tendency has led to com-
plete disregard of costy, cases have cer-
tainly been found where school building re-
presented far the major local nedd and
where the d('t(‘xmmutmn of a community to
provide the "best possible'” school for ity
yourng pvnp](- outwelghoed any anxiety over
cost, The tendency is most marked where
school building is solely a local regpongi-
bility and where for the community con-
cerned a dew school building s an isolated
historical event occurting only once or
twice in a lifetime, Such communities also
tend to be prepared not only to spend money
but also to wait patiently for the desired
regult, For such communities expenditure-
and-cutput-planning iy of little significance,
and any advantages they gain from induutrial-
ised building will have no_connection with it,
But such cases are comparatively rare,

105, By far the majority of caves, even
where school building 19 a local responsgibil-
ity, arc those where educational building
competes with other needs, where financial
revsources are limited, and where the needs
muat be met within a limited time if exist-
ing schooly are not to be intolerably over-
crowded, The larger the school population
to be housed the more dcute the twin preg-
sured of cost and time, And for all guch,
cagey expenditure-and-output planning is
hipghly significant,

106, Where this ig bo it is not enough that
building agystems should produce buildings
of the right kind: they must provide such
bulldings at a coat and at a rate of output
predetermined by an expenditure plan, Be-

»
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fore identifying the criteria for HVS[L‘”I‘;
which this implies, it is nec essary to

“consider two alternative strategies for re-

solving the conflicts between cost,
and rate of output,

quality

QUALITY 'COST BALANCIS

’

107, What should be the limit of expendi-
ture, what constitutes acceptable quality,
and what represents sufficiency of number
(or in other ®ords, tolerable overe rowding)
arce all matters for political decision -
however political decisions may be reached
In"any particular instance, But wherceas
budget limitation is capahble of precise defi-
nition, quality is much more difficult to de-
fine, and overcrowding so politically deli-
cate that how much isg tolerable can never
be predicted but only tested by the event,
Thus the natural pressures on any school
building agency are to put budget limitation
ay the priority and then to keep quality to
the politically acceptable minimum, so that
the maximum quantity can be obtained within
the budget, if not within the period £ whlrh
the budpget relates,

108, To sdbmit to these natural pressures
is, however, to neglect ¢ertain impertant
considerations, IFirst, the level of qualitv
which is politically acceptable probably re-
fleets a misunderotanding-of the real requi-
rements of educations, which if adequately
definetd unpht perauade financial policy-
makeru to raige the budget limit, Secondly,
the number of gchools obtainable for a given
expenditure is not solely a function of their
quality,
can be increased if architects make a deter-
mined effort to plan ecach building as econo-
mically an possible, and if educationists
make equal and continuous efforts to ensure
that habit does not retain redundant accom-
modation in the schools which are planned,
eapecially when education is demanding new
kinds of accommodation to meet new needs,

IFor any level of quality the numbe'r

'
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STANDARD PRODUCT STRATEGY

1089, A number of countries have Leen
mindful of the two considerations just men-
tioned and have therefore attempted to define’
real gducational requirements and the most
economical way of meeting them as precisely
as possible,” To this end they have pre-
scribed in the ugimost detail the accommoda-
tion to be provided in schools of standard
sizey, the number and kind of rooms or
spaces, their djmensions, the 5ize of win-
dowe’ dnd sometimes the type of construc-
tion and finish, Other countries have not
pone so far but at least have proceeded

down the same road, stopping only at a less
precise stage of detail, They have then said
in effect "This, no more no less, is the kind
af school we want, What it costs depends

on current prices and, according to market
fluctuations, we will-thus get as many
schools as the global budget will aljow, « If
at the end of the day we are left with over-

“crowding at least we shall have satisfied both

taxpaver and cducationist,  With this stra-
tey the hmhlmpw produced are as nearly
as possible of a uniform standard, -but the
number and cost of eagch is allnwed to vary,
We can dub’it the standard product strategy,

110, Such a strategy is not only unsatisface-
tory in leaving overcrowding as a function
of market conditions, it alkso overlooks fur-
ther important considerations,  The first is
that no definition of quality (i, ¢. of "the
right hind of building ) can be absolute, and
that ceduc ationists, who are as hampgre v in
their activities as much by overce xu\wlmg as
by shortcomings of the physical environment,
arce wilting to ronstder alternative wavs of
meeting their requirements if, byedoing so,
they can legsen the risk that too few schools
will be bhuilt, And, i practice; becausie the
variables in providing an edpeationally ac-
ceptable environment are so numerous, a
wide range of alternative solutions are pos-
sible,  If, thercefore, a limit of coust is set
for cach individual school, educationiots
can to a larpe extent trim their x"vquirv-
ments accordingly,  The same is true of
;n'rhn(-('tn; for whom an equally wide range
of alternatives is open, first in spatial ar-
rangements which together with cducational
need, povern the total floor ared needed;
and secondly in the combinations of building
camponents, some cheaper than others, /
which po together to form the total building,
In short, there is no hard dividing line be-
tween the acceptable and the unacceptable
but, rather, a woedge of opportunities which
increasce and decrease according to' how
sharply costs constrain them,

[N

STANDARD COST STRATEGY
111

or to persuade architects to meet them at
minimum possible cost, Some countries,
however - notably England - have, found that
both educationists and architects respond
well if given the opportunity to get the best
building they can within a given limit of cost,
Knowing that they will get no building at all
if they exceed this limit, they have every
incentive to keep within it,  Knowing that
they cannot, so to speak, "keep the change”
if they spend below the limit, they have.
wery incentive to get maximun value for
the money allowed,. This psychology has
enabled the countries concerned to adopt an
alternative stratepgy which recognises that
standards of quality may vary from the thic l\
end to the thin end of the 'nppm tunity wedge'
but that costs for individual schools can con-
form to a single standard,  If a majority of
schools approach too closely to the thin end
of the wedge consideration can be given to
raising the cost standard, We shall style

this strategy the Standard Cost strategy (1),

1) The successful application of this stratepgy
depernds 5 not only on the skill of the de-
2 wn(-i*xn limiting the size of the building
and in ensuring that all components are
used as cost-effectively as posgible, but
alto on how accurately costy can be pre-
dicted for the supply and erection of the
components which are used, With rapid
and excessive mnflation experience h#s
been that the necensary degree of accura-
cy has no longer been possible to attain,
‘Thue the DBiritish Department of Fducation
and Science has now (1974) been obliged
to put its standard cost strategy into feme-
porary-abeyance, Neveptheless, the fact
that guih a strategy had/been operated
with success for more fhan twenty pre-
ceding years has cregfed a climate of
cost-consclousness gmong educationists
and deuigners alike fvhich scemgto enaury
that school buildingfremains hxnudl\, cont-
effective without thd need to fall back on
the alternative of afstandard product atro-
tepy,

. Now no country has found any incen-
tive powerful enough to persuade (-(hu-atiny

'1-,ts to reduce their demands to a minimmur

~
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EFFECT ON'RATE OF OUTPUT

112, Of &purse, with the standard product
strategy consideration can be given to in-
creasing global bidgets 1f rising prices re-
ault o a shortfall in the quantity of standard
products,  But the standard cost strategy,
by relating the quantity rather than the qua-
fity to the global budget, reduces the risk of
»hortfall and 1« more usetul, theretores |
reconcilig the conflicts which exiat,
only between financial restraimnt and educh-
tional desiderata, but bhetween these and the
need to meet a planned rate of output/ In
Short it 1o a stratepy which goes fux to-
wards enpsuring that planned ex
imves the planned return, iipguantity related
to time as well as m qdslty, It enables the
strategists to say "We have satisfied the
taxpayver, we have satisfied all educationists
(even if some are more satjsfied than uther ,)
and we have gfso minimised overcrowding,
And 1t has thé further advantage that educa-
tionists are obliged to order their prefer-
ences more uu('fullv and to re-ogder them
as educational change and experience sug-
frest,

er
ure

v

COST CONTROL CRITERIA
“FOR SYSTEMS

113, The standard product strategy, taken
to its logrical conclugion, results in buildingo
conforming to a series of standard degigme,

It thus tends to be more appropriate to that
stage of edycational development whoere
cducational activities are utill Hmited in
seope,  If i ig adapted, the eriteria syotems
must meet are obviously dictated by the -
standard degigns and nothing more need be
sard of them, A standard cost strategy, on
the other hand, encouraging as it doeg a
carefully considered ordering of preferencer,
1o more appropriate wheroe educational prae-
fice has become widely diverasified in its
activittes, and where political and manage-
rial circumgtance s permit cuch a gtratepy to
be adopted,  Application of the strategy de-
pends on cost control at the degign stape
over varving individual buildings, and it ig
from the needs of cost contrel that further
criteria flr syvstems emerpme,

114,  The most powerful determinant of .

tost i any individual building is the total

ulum{ encloged, Therefore in maximising
vitlue Yor money within a standard eost the
more finely the volume can be adjusted the
more firmly it can be adjusted to the cost

Because wall and sometimes
standardised i

requirement,
roof components tend to b

JJarger sizes than in alternative methods,

the increments by which the building volumde
can be enlarged or reduced are coarser,
They range from cuboids of, say, 0, 90m x,
0,90m x 0, 3in (CLASP) to as much, as, or
even more than, 7,20m x 7, 20m x%()()m-
(BALLOT and other Frenc systems), No
evidence exists to suggest that a smaller m»
crement than the former is needed, nor that
the smalledt inerement can not be larger,
All that can be said 13 that the difficulties
of meeting a standard cost tend to rise with
increase ip inorement, and the umy{xhuuun
of a fine increment to cost control 1% even

more important than ity contribution to free-

dom of spatial planuing,  An important cri-
terion is thys that the volumetric increment
of a building system should be congistent
with the cost control procedures whieh apply:
to buildings where it is to be ud®d,

115, . Reference has_ already been made to
cost variations consequential an the mix of
more and less expenujve facilities imva
school, a mix which if partly a reflection

of educational (h()l(‘(' which of course ig of
prine import meeting a standdrd

cout, But Chapter Hlfparagraph 38) has al
mentioned the mportance df architectural
skill and supggested that some gyntems mayes
hamper, others eage, its application in inter-
relating one facility to another in the most
economical way, ‘Thua a fur ther criterion
for a school building system i that it should
facilitate the 111[(-x'ﬁ)(lcmp of facilities of dif-
ferent shape, dimension and environmental
character,

116, The cost determinant of an individual
building whieh 16 the mont diffieult to con-
trol is the cost per unit of floor area, [Tnlul
cost  cout per unit of floor area (uquuh-
foot or square metre) x total floor area),

55

©

Denpite the difficulty it is nevertheless sus-

ceptible to control by the architect, Because
some building components are more expen-
uive than otherd, the sliidlled architect can
choose the mort vuuhv!fﬂ tive mix aval -
able within the p(-rnnrzmhlv limit allowed,

Hiu freedom to exercisethis okill 1o higw -
ever dependent on whether the system meets
two further criteria,

117,

a) that the oyotem contain a ranpe of al-
ternatives each representing a differ-
ent prade of cont-effec Hveneat -
that the mix of high quality /'high cont
and lower quality, ln\u'r cout can be
adjusted across the "opportunity
wodpe'" which divides the acceptable

L

8 .
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from the unacceptable - in terms of
the building fabric as in terms of edu-
cational need, Here quality will em-
brace considerations of dupabﬂ%ty,
.appearance, ease of maintenance,
environmental comfort and the ba-
lance betwe®n capital and running
costs, The wider the range of alter-
natives contained in a system the
greater the freedom to manipulate
costs

that the cost of the components, sup-
plied and assembled be known at the
de31gn stage, llere thes:limitations of
choice imposed by an industrialised
building system offer an advantage
over alternative methods. As Chap-
ter III has implied, the familiarity

R which results from standardised re-
‘petition enables costs of both produc-
¥ion and assembly to be more accura-
tely pred1cted //

118, In defmmg industrialised building we
have saidthat it is.distinguished from alter-
native methods in that (among other things)
# it incorporates a dominant proportion of
standardised and repetitive components, and
that "dominant' implies some limitation on
the forms that buildings may take, But what

is dominant for the final form may be less
significaméfor costs, In many buildings
which by ouy definition are industrialised

the"industrialised proportion may still leave
an unindustrialised proportion to which the
predictability and congequent control of costs
does not apply. Thusi&nother‘ important
criterion relateés to the extent to which the
system governs the total building cost, Ex-
perience suggests, however, that to indus-
trialise all elements can in some cases in-
crease costs without any compensating in-
crease in predictability, This can be true
especially where the alternative method is
well-tried, the basic materials are cheap
and the required labour and skill are in ade- ~
quate supply. =

) -}_—/‘
OUTPUT CONTROL CRITERIA

\

119, .As with costs so with rate of output::
_the extent to which an industrialised building
system affects the complet1on time of whole
buildings depends largelyon the proportion
of the whole it represents, However, Chap-
ter III (paragraph 49) has referred to the fact
that the use-of a system will only affect total

construction time insofar as its operations
lie on the critical path through the whole
operational network. Thus the final crite-

: 49
- "i_,v
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rion related to planned output against which
jsystem\gan be assessed is the exXtent to

which it accounts for those operations i the
assembly sequence on the progress of which
other operations depend for their completion,

®

Y
. CRITERIA SUMMARISED .-
The criteria implied by th'e needs of

expendltur‘e/output planning can now be sum
marised as folloys:

NS

a) Where a standdrd product str'ategy
applies, the system must be capable '
~of providing schools to standard de—

- signs, .

, .

b) In all other cases where a standard
cost strategy applies the following
criteria ‘'must be met,

i) the volumetric increment of the
system should be consistent with
the cost control.procedures which
apply to buildings where it is used;
ii) the system should fac111tate the
interlpcking of fagilities [ef. Chap-
ter IV,” par'agr'aph 103(e) (i), (ii),
(iiiJ] of different shape, dimension
and environmental character;

~ iil) the system should corltain a rangé

of alternatiyes each representing
a different}a\de-of cost-effective -

4

ness; N

iv) the cost of the components sup- )
plied and assembled be kq\wn at

the design stage;

the system should .be t_kﬁ dominant
determinant of the total building
"cost .

the system should be the dominant
determinant in the completion ’
time of the total building and
should therefore account for the
key operations on which other
operations dependfor their comy-
pletion

121, None-of the systems which have been
eyiewed meets in full the criteria which
have peen identified in- thi¥ chapter, but some
éome%losjér' to meeting them than others,
In fact® some of the criteriaan not be met
entirely by the characteristics of the system
itself; some depend on the conditions which
are provided by processes of purchasing or
financing of school buildings - that is to say;
by procurement processes, the implications
of which form the subJect of the following B
chapter,

.
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’ g “Chapter vi ' .

122. In discussing the potential benefits of
industrialised building we have stated that
for the potential to be realised certain con-
ditions must be fulfilled. The same applies
to ensuring that the system is capable of
producing the right kind of building and that

" this capability is taken full advantage of in

wa¥s consistent with the requirements of
planned production, Some of these condi-
tions concern the working relationships be-
tween the numerous interests involved -
educational and financial planners, educa-
tionists themselves, designers of systems
and of individual buildings, component and
system producers, and building contractors
and sub-contractors., We shall deal with
conditions affecting these relationships in
Chapter VII, In the present chapter we are

¢oncerned with conditions which affect arran- ‘

gements'for the purchase and financing of
industrialised buildings if standard systems
are to meet the particular needs of educa-
tional building.

S

[

CONDITION 1;: EDUCATIONAL
REQUIREMENTS TO BE IDENTIFIED -

-»
<

123, In,Chapter IV we have drawn attention
to the widely varying characteristics®vhich
different educational.methods may assume
as they move away from the common start-
ing point of expository teaching in the direc-
tion of more diversified learning activities.
We have also pointed out that, ata given -
point in time, the methods prevalent in dif-
ferent countries will each be at different
distances away from the starting line; and
we have argued that while allowing for future
change present needs mugst still be met,
Thus no single form of building can be uni-
versally recommended: the right kind of
building is that which at the moment it is
oclupied suits the requirements of the most
advanced educational developments in the
country concerned, according to the type and
level of education to be served. Therefore
the first condition to be met is that these
requirements shall be identified in terms of

PROCUREMENT - PURCHASE AND SUPFL)Y :
, R

the range mentioned under Conclusion (e) at
the end of Chapter IV (paragraph 103).

124, For many of the systems we have
examined, little e@rt has been spent on the
identification of these requirements. The °
reason is that the educational modes for
which the systems were intended were still
close to what we have called the "'starting
point”. Both the designers of the systems
and the“school building agencies concerned -
were able to assume that existing school
buildings represented satisfactory models
and it would be sufficient if the system could
produce individual buildings conforming to
those models. In some instances the mode
is still unchanged so that the resulting build-
ings are satisfactory for it; but in other in-
stances the mode has already moved away
from the starting point to an extent where
the resulting buildings are proving increas-
ingly less satisfactory and modifications to
the systems are being called for.

Ty
125. In the case of some systems - CROCS
is an example - the architects responsible
for their design have not been content to take
existing schools as models but have preceded

"the ¢lesign'by.a more fundamental study of

educational practice, only to reach the same
conclusion for the same reason, However,
by virtue of studying other educational pric-
tices outside the locality for which the¥sys-
tem was intended they have anticipated that
the local practice would eventually undergo
changes and have tried to provide a system
capable, of meeting them by adaptation of the
resulting buildings. Somewhat ironically, in
these instances too little change has yet been
called for to provide evidence of either suc-
cess or failure of-the system“in this respect.

126, In yet another class of systems - of
which CLLASP is an example - the architects
responsible have again examined educatibnal
practice as it is carried bn in existing
schools but have found that the pragtice has
indeed moved further from the starting point
than it had when the schools wete built, with
consequent difficulties and obstacles to the
conduct of educational activity. They have
consequently looked at the implications for
the design of individual buildings and from

ERIC ) IR
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these extrapolated the criteria which the
‘system must meet. Where this has happened
the resulting buildings have also been sub- *

"jected to recurrent examination and sub-

sequent improvements made to the system.

There is a [inal class of system where
the system designers, without entirely
xgnormg any current Ppractice, have.taken the
view that all cur reﬁ*Lgnactuce is inevitably
ephemeral and that the ability of the system
to meet future change should outweigh all its
other characteristics - SEF is the prime
example here, Unfortunately, however,
have seen this ability almost entirely in
terms of changing spatial arrangements by
the relocation of partitions rather than in
terms of extending or varying the range of
environmenta] opportunity, As will have
been noted from Chapter IV (paragraphs 97
to 103), we regard emphasis on this aspect
of adaptability as misplaced,

they

CONDITION 2: REVIEWY OF COST
CONTAINMENT POLICIES

128. ,As we have said in Chapter V, educa-
tional requirements can not, in practice, be
stipulated without regard to the finance
available for meeting them, and there is no
hard line dividing the acceptable from the
unacceptable, but rather a wedge of oppor-
tunities which increase or decrease accord-
ing to the cor\bfmalqts of cost, Whether cost
containfhent pohcy is based on a "'standard
product sbrategy or on a "standard cost
bsee Chapter. v, l%ragraphs 109
and 111), there is usually a Measure of un=-
derstanding on what constitutes an acceptable
cpst level, which %\ay be relatively vague in
some countries and relatively precise in
others, but which is largely shared by all .
concerned, Usually it is an unidersganding
based on precedent, that is, what sfhools
have cost in the past is taken as an Weg -
tion of what, with regard to current price
levels, they should cost in the present,
Carried too far a precedent-based policy
can be as much a reductio ad absurdum as
if the costs of education were conceived
solely in terms of teachers' pay without
regard to the cost of bool®s, scientific anc
technical apparatus or any other teaching
aids required as educational practice moves
from its expository origins, As essential,
therefore, as the re¢urrent modification of.
building systerns are recurrent reviews of
cost containment policy, In the course of
these reviews evolving requu“eménts of €du~
cation and their consequences for '"right
kinds' of building need to receive as serious

’

attention as changes m price levels ‘and the
result oﬁf the reviews need to be such that
educatignists and the architects serving them
can then cut their coats according to their
cloth in the knowledge that all factors have
been taken into account in striking a feasible
balance betw§en aspirations and resources,

129, What has just been said applies with

" equal force whether industrialised building

‘policy is so harsh that the right kind of*

systems are to be used or not, Neverthe-
less successful application of such systems
can not be expected if the cost constraint
building can nat be produced by any method '
at all, For this reason we draw attention to
a second condition of success :

Cost containment policies a%sociated
with the financing of educational build-
ing need to be recurrently reviewed in
order to maintain an acceptable ba-
lance between cost, quantity and the
qualities needed for the "'right kinds
of school" -

130. The conclusion can not be avoided that

" in almo,st, every country financial pressures

a

* of educational objectives'

)

131,

tend to result in neglect of these quality con-
sidexations so that when reviews take place
it is the change in price levels alone which
receives consideration, This is particular-
ly so where no adequate mechanism ‘exists
for articulating and expressing the_claims
of education, but it is suggested that in all
cases it is worth asking whether cost re-
straint, undoubtedly necessary in itself, is
not in conflict with tHe equal necebblty for
cost effectiveness,

" CONDITION 3: PURCHASE
ARRANGEMENTS TO FACILITATE
SYSTEM DEVELOPMENT

N

As the foregoing paragraphs imply,
the identification of education requirements
can not be regarded as a once for all definiy
tive process, it must be a recurrent process
taking account ot changes as they occur,

Thus a% C. W Phillips has observed in PEB
Leaflet No.5'... the development of & build-
ing system is empirical; it does not spring
fully developed, as it were, from the brow

of Zeus, but evolves as the educationists
and architects demand more from it in terms
(1). However, in

1) Information Leaflet No, 5,"Industrialised
Building System$: Educational Objectives
and the Problem of Change' by C, W. PPhil-
lips, Programme on Educational Building,
OECD, March 1974, page 11,
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some of the cases we have noted, systems
have been unable to fulfil their initial pro-
mise because their use has been confined to
only a limited number of buildings all com-
pleted within a relatively brief time-span,
By contrast, those industrialised building
systems which have produced the greatest
benefits have been used for successive an-
nual building programmes over an extensive
time-span during which new versions of the
system have been introduced, in the light of
the experience gained as educational requi-
rements themselves have evolved, and, of
course, asg economic and technological cir-
curmistances change., Thus we can identify
a third condition which must be met if the
full potential of industrialised building is to
be realised:
Procurement arrangements must be
such as will allow for the modifica-
tion or development®of an industrial-
ised building system as educational,
economic and technological circum- -
stances change,

CONDITION 4: NEED FOR SUSTAINED
PRODUCTION

132, We have already mentioned (para-
graph 59) that the CROCS system incorpo-
rated cordponents which could be produced
by firms in the L.ausanne region which were
already making products so similar in their
toeling requirements that no extra tooling
would be needed, and for which the school
building components (despite the small in-
vestment programme) constituted an order
large enough as a proportion of their total
output tor stimulate keen competit®n, In
many other of the systems studied this was
not the case; although the school building
components had, as it were, a family re-
semblance to, the general run of products
made by the firms concerned, they were suf-
ficiently dissimilar to demand some measure
of re-tooling or of production re-organisa-
tion. For such firms (and they are a major-
ity because the structure of\Swiss produc-
tion is untypical) the size of order repre-
sented by the Lausanne programme would
not have been sufficiently attractive, Indeed,
several of the firms were of the kind who,
unless the special requirements of school
building, has been drawn to their attention,
would have confined their production to the
needs of the general market, exposing
school construction to the dangeT already
mentioned in Chapter III, paragraph 67,

Such firms need to have prospects that th

v

52

arders to be met will be beyond the mini-
mum needed to justify re-tooling and re-
organisation of production,

" .¢133,. It was also noted, however, that the

amount of re~tooling and re-organisation
needed was not simply a function of the pro-
duct required, but was also proportional to
the volume of production needed within a |
specified time, For this reason, manufac-
turers tended to be attracted by comparati-
vely small orders, provided they had pres-
pects that the orders would be repeated and
demand for the product, or at least sofne
variant of.it, sustained, .

134. The SEF project based its whole ap-
proach on the assumption that, having re-
gard both to the structure of North American
industry and to the degree to which Canadian
and American school building agencies are
localised, the size of order which an agency
could place and the limited extent to which
it could sustain demand were bath insuffi-
cient to attract acceptable quotations from
manufacturers, The SEF architects there-
fore attempted to collaborate with producers
to ensure that all products intended for
sthool building would be equally in demand
for the general market, so that producers
could rely’on normal advertising methods

to secure the outlets needed to justify the
new line of product, The attempt appears

to have succeeded in respect of the sub~ °
system which integrates artificial lighting
and ceilings, and in respect of the air- ,
conditioning system, but in respect of other
sub-systems the non-school demand appears
to have been insignificant, '

135, The systems whose success is-least
in dispute (relative to the educational needs
they have sought to satisfy) are, CROCS
apart, those where the volumée of orders
has been both substgantial and sustained,
Broadly speaking tHis has been made possi-
ble by various means typified by the follow-

.ing examples, \

136, The kind of school buildings for which
the FEAL system has been used are of the
comparatively simple kind which are needed
for educational methods still close to the
"starting point' and therefore the system is
suitable for other buildings, such as offices,
accommodating activities which are not very
different from those of desk work for expo-
sitory teaching; and for requirements fur-
ther removed from these the firm has been
able to improvise acceptable ad hoc variants
to the system, As a consequence, the firm
has been ahle to sustain an optimum level of
demand by the normal commercial devices
of market research, enterprising

44 -
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salesinareship and competitive bidding,
Firms responsible for the systems used in
France have likewise been able to extend
their markets by similar measures,

137. Seme English systems have been ori-
ginated by private enterprise and have fol-
lowed a similar pattern to those in France -
and Italy. All but a negligible amount of
school buildings using industrialised meth-
ods have, however, been originated speci-
fically for school purposes by school build-
ing agencies which contract with producers
for the sapply of components, Even here,
while school buildings have absorbed the
bulk of production, the outlet for compo-"~
nents has been extended by using the systermn
for other purposes including not only offices
but also public libraries, housing, hospi=-
tals and laboratories,

138. Most of these extended uses are in
‘buildings which are as much a public respon-
sibility as schools, But in the case of
CLASP the system is also marketed to the
private sector through the firm which sup-
plies the steel frame sub-system, The ori-
ginating consortium of school building agen-
cies also has an agreement which authorises
the same firm to promote the principles, and
methods of the system outside the United )
Kingdom, This usually involves a complete
redesign of the system to meet the parti- |
cular requirements of the countries con-
cerned, a fact which is also true of other
systems when used in countries outside the
country of origin, To this extent it can be
argued that systems are not exportable, On
the other hand, the principles and methods
by which compatibility of components is as-
sured remain unchanged as do the types of
component included; the change which is
necded is mainly in the form of gxtra var-
tants within the range for®each type of com-
ponent, h

Here then, we have an extension of
the means by which, by diversification of
the application of a system, the outlet for its
products has been i}pcrease(l and sustained,
‘At the same time, it is necessary to note
that unless the external market is geogra-
phically close to the home-base, the majori-
ty (if not all) of the components will be made
locally by local firms rather than by the, *
firms who produce for the original system,
This suggests that while export can offer /
some extension of the market it can not
alone suffice toproduce sustained demand of
gufficient volume,

140, By far the most effective device for
optimising the level of sustained production
is that which has been used by the central

ministry in France and by local authorities
in England and Wales, namely a form of bulk
ordering, In France) the central ministry,
exercising powerful control over school
construction, is able to ensure that virtually
the total annual construction of schools is
shared out among thirty or so systers build-
ing contractors, so that each competing firm
can make its bid in the expectation that a
successful bid will result in a substantial
order. In Britain, local school building
agencies have grouped themselves voluntar-
ily into consortia for bulk purchase and are
thus able to offer similar assurances, whére-
as an individuyal agency on its own would be
unable to do so, In both countries indicative
planning (which in IFrance concerns the eco-
nomy in general as well as school construc-
tion) provides sufficient guide to the level at
which demand is likely to be sustained in
succeeding years, subject only to economic
cycles by which building in general tends to

be arffectegﬂ.
141, It will be rcalised that if the output of

a system can bearfintained by any of these
means, either singly or in combination, the
egnsential pre-requisite will also have been
provided for meeting Condition 3, Condi-
tion 4 can be summarised as follows:

Procurement arrangements need to
offer producers prospects of sustained
sales optimised at a level beyond the
minimum needed to cover capital out-
“lay. -

(f()f\'I)l'I?[()'.\' 5 NEED FOR, STAGGERED
BUILDING STARTS

i

1

142, Unless unacceptably severe limita-
tions are to be imposed on buildihg form or
environment, a range of variants will be
needed for each type of component in'thg
system. and the less the limitations the
greater the number of variants, The bulk
and comparatize cost of most components,
coupled wittr uneertainty about the quantity
in which any particular variant may even-
tually be needed, make producers reluctant
to hold items in stock, Although, from time
to time, they may stgekpile in order to main-
tain production through a period of slack
demand, they will stockpile only those var-
jants most commonly in demand, If build-
ings were to use no other than the most com-
mon variants the effect would obviously be
to increase the limitations imposed by the
system, Thus while some variants may
occasionally be stockpiled, some of those

-

.
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that in practice are necessary will not be,
They will unly be made in response to a
firm order,

143, Here we arrive at soxﬁething of a par-
adox.  Where immediate delivery from
stock is normally associated with so many
industrialised products in general, it is even
less a feature of industrialised building sys-
tems than it is of "non-industrialised" meth-
ods, in which, despite shortage§ of brick-
layers or carpenters, @ tempora“ry glut can
make bricks or timber obtainable, if not
simmediatelyy at much shorter notice than
some prefabricated elements, Delivery de-
lays cdn/of course, completely negate the
savings in construction timée which are
among the potential benrefits of indusirialised
systems, To avoid them producers must
have adequate notice."

144, It may bBe thought that indigative for-
ward planning would in itself provide ade-
quate notice, but this is by no means con-
firmed from experience, We have found
- that well before the beginning of an invest-
ment year both school building agencies and
producers can be fully aware of the total
volume of building that will be required in
the year concerned,: but neither can know
what the total implies for variant production
untfl the designs are ready for every indivi-
dual building covered by the investment total,
Ther¢ is always a tendency to complete all
designs at the same point in time and then
»10 start the construction of each individual.
building equally simultaneowsly. If the con-
struction of all buildings i~ then to proceed
at the same pace and with due digpatch, each
class of component needs to be delivered to
every building site at the same point in time,
But this need runs directly counter to the
practical manufacturing necessity for com-
, Ponent production to be evenly maintained
@and not subgected to sharply contrasting
*  peaks and troughs, Thus, because practical

- RNecessitysinsists, some components arrive
on sit& when they are needed, others per-
force arrive late, with congequent disrup-

- tion to construction schedules, .The "bunch-
ing" of starts - usually the consequence of
administrative procedures - isg therefore
more responsible for delays than any inher-
ent defect of industrialised building systems
as sych, so that every attempt should be
madé to spread the starts of individual build-
ings throughout the year, Such an objective
will be the more readily attainable the less
the initial building operations are depgndent
on good weather, ' :

145, Thus we have a fifth condition that_
procurement arrangements need meet : |

.
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Procurement arrangements need to

allow for individual building starts to

be so staggered as to facilitate an

even flow of component production ,

with adequate "lead time' to allow for
- prompt (leliver};ps.

a
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CONDITION 6: DRSIGN, PRODUCTION
AND ASSEMBLY TO BE INTEGRATED
N

i4s. Marginal differences in the form of
interfacing of system components may have
little effect on ultimate performance but
considerable effect on costs of production
and agsembly, Component and system de-
velopment has invariably proved to benefit

" if the designers can’ be made aware of pro-

2

duction problems which an carlier design
has caused and which can be eradicated by
design modifications, Furthermore, dif-
ferent producers may use different produc-
tion methods so that a design which is eco-
nomical for one may be less so for another,
The same considerations apply equally to
assembly, Thus we have as o final condi-
tion :

Procurement processes need to pro-
mote the closest possible integration
of design, production and asgembly,

147,  As we have said in Chapter II, para-
graph 25, an industrialised building systemn .
is a relationship of interdependent parts,
each of which is standardisged; repeatable
and mutually compatible, To borrow com -
puter terminology, the relationship repre-
sents the software, the components the hard-
ware, Produetion and asgembly in the phy-
gical senge can therefore only apply to the
latter, Yy the same token we risk confusion
to speak ¢f a "system producer” since in
fact, while a single Qrganisation may pro-
duce (in the sense of physically "making')
an important range of componenty, no cage
has been found where a single orpanisation
malktes all the components of a gystemn; so
that it is better to think in terms of a "gyn- -
tem agency' - whose essential function is to
identify potential component producers and
persuade them- to manufacture and supply
the components needed for the system, Nor
hag any case been found where the system
agency has not also been resgponsible for the
design of the system, The reason is not, as
might be thought, that otherwe the agency
would have no raison d'eétre, but rather that
designers can not design a system without
also performing the function of an agency,
The design of the software can not be

~
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independent of the availability of e hard-
ware, :

148. The software relationship which en-
sures mutual compatibility of the hardware
components need not directly specify the
materials they are made of, nor whether
they must be homoegeneous or heterogeneous,.
But, although it need not specify all of their
dimensional or weight characteristies it
must certainly specify some, and besides de-
termining their permissible locations™in
space, it must also specify their functional
perfarmance, the form of their inte rfacing -
profiles and sometimes their appearance,

As a consequence the design of the relation-
ship is as inseparable from the design of

the components as it is dependent on their
availability. And as a further eonsequence
the instances whoere the system designers
have not also designed the components con-
stitute no more than rare exceptions to a
general rule,

149, Now 'l)ezu'ing this last point in mind,
together withi the fact that for one system
there may be a number of different compo-
nent producers, how can the criterion of
design,/production integration be met? Or
put another way, ;how can the system de-
signer, obliged as he is to initiate and even-
tually approve, if not to monopolise, the de-
sign of components, make certain that he ig
taking full account of production considera-
tions and the expertise of all the producers
involved”

150, With the exception of CROCS twhich
in this as in other respects is‘untypical) the
design of all but a very few cofnponents, in
all the gystems studied, has followed,-to a
greater or legdger extent, the practice com-
mon to most forms of industrial production,
The initial design for a component is sub-
mitted for the manufacturer's comments
and modified in the light of them, after
which a trial' production run may lead to fur-
ther modification before the design in final-
iged for full production, In short, design is
a mixed process of "desk-work' and prac-
tical development, in which the system de-
signer and the producer are complementary
participarts aiming to strikq a bajlance be-
tween ends and means, T

151, Clearly the development design pro-
cess just described is impractical if a large

* number of producers are competing to win

an order for the same component; yet for .
the gystemn designer to work with only one
producer may put others at a disadvantage,
The alternative s to give a single producer
a monopoly, which is unacceptable to any
school building agency which is accountable

- :
for public expenditure. Nowhere has this
dilemma been entirely resolved, but in dif-
ferent cases studied different approaches, to
a resolution have been made, each with
attendant advantages and digadvantages
which are worth noting.

COMPETITION BETWEEN SYSTEM
AGENCIES

- -

152, Phi first approach (adopted in France
and Italy) has been for the school building
agency to put system agencies in competition
with each other but to leave the latter free
to make any arrangement,they wish - mono-
pnlijstic or otherwise - with component pro-
ducersg, In Italy, #f/EAL, as a system agency
has won contracts in competition both with
rivalggystem agencies and with ''non-system”
buil * contractors. In France, thirty or
g0 eompeting system agencies bid fov a
share of the annual building programme,

153, The advantages of this approach lie

in its apparent simplicity and clarity, The
disadvantage lies in the difficulty of compar-
ing like with like, which arises from the fact,
already noted, that the cost of systems can
only be compared in terms of the cost of in-
dividual buildings for which they are used.

154, Some school building agencies have
sought a way round thig difficulty by basing
the competition on typical designs drawn up
by architects commissioned or employed by
the school building agency itself, But be-
cause the dimensional relationships and
other key characteristics differ from one
system to another the bullding which each
particular system can produce is unlikely to
do more than approximate to the typical de-
sign, As a congequence the lowest bid may
represent an unacceptably wide deviation
from the typical results which are sought,
or a bid only marginally higher than another
may offer significantly better value for mon-
ey.  Thus in awarding the contract, an ele-
‘ment of judgement has to be added to the
apparent objectivity of the price alone,

155, A further difficulty of comparing lilte
with like arises from the fact that the costl
of a finished building is determined, not
only by the price of components supplied, but.
also by the costs of aggembly and by the ex-
tent to which the system leaves some of the
total building to be constructed by non-
system methods, Ag a consequence school
building agencies have tended to see togic in
requiring the gystem agency to act as asgem-
bly contractor also, competing not only for
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“tion of the entire building,

the supply of components but for construc-
Then, because
the design of school-buildings is not only
concerned with educational requirements
but also with satisfying them in a manner
which uses the system to best advantage, it
is but a small step further in the logic to
require the system agency to take yet more
responsibility by designing the building as
well as the systern,

156, hen this strategy is taken to its lo-
gical conclusion two consequences follows
First the apparent objectivity of price-based
competition is even further confused by the
necessity of extending<he influence of qua-
litative judgermnent, so that the impartiality
required by public accountability is not so
clearly béyond dispute, Secondly, because
the variables in providing an educationally "
acceptable environment are so complex, and
because no definition of educationally accept-
able can be absolute (sce Chapters IV and V),
the compromise between the desirable and
the feasible is a matter for inter-active de-
cisjion between educationist and designer,
Yet it is clearly impractical to provide for
such inter-active decision-making when edu-
cationists act on behalf of a single school
building agency while numerous gystem:
agencies, each with its own designers, are
competing with each other,

157, The disadvantages of placing system
agencies in competition seem less acute the
nearer the educational activity accominodat-
ed lies to what we have called the ”Hmrting
pownt’ of expository teaching, For such
activity the functivnal requirements of
school building are comparatively simple
and easily defined, But for educational
modes remote from the starting line this is
not 4o, and the "strategy of competing agen-
cies' then seemsy inappropriate, In thig
respect it parallels the "standardproduct
strategy «liscussed in Chapter V,

> ©

COMPETITION BETWEEN COMPONENT
PRODUCERS

158, DEffectively, the only discernible
alternative to a strategy of competing sys-
tern agencies is one where the school build-
ing agency ituelf agsumes the role of 8y 8-
tem agency and places component producers
in- competition with each other, We shall
style thig alternative a "ntrategy of com-
peting producers”, Of the cagey studied,
those where this gtrategy has heen adopted
- with variationy in detail which will be

56

.tem,."(-ompnncnt designer can not,
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noted later - occur in Canada and the United
Kingdom,

159, In paragraph 149 the question has e
already been asked of how the systemn de-
gigner can design components while taking
full account of the production expertise of
all tie component producers involved, When
for any single component ahd its variants a
number of producers are in competition,

the problem is analogous to that posied when
a single educational voice must join in inter-
active decision-making with a number of
system agencies in competition, The sys-
in reality,
take full account of all the idiosyncracies of”
every producer, A way has to be found of
limiting the number of producers with which
this interaction can take place,

160.  All sub-systems of a system are, by
the nature of gystems, interdependent, In
practice, however, it has been found that

one key sub-mystem sets the tone, a4 it were,
with which the other must keep in tune.

This key sub-system is usually the one which
governy the major dimensional characterigtic
of the gystem, the lowest common multiple
by which the overall dimensions of a build-
ing are determined, or the permissible lo-
cations of indiyidual components, In most
cases the key sub-gystem hag been the gtruce-
tural frame, although in the SEI system it
can be argued that it was the ceiling/lighting
sub-system, by which the prime objective

of adaptability was expected to be et It ig
in the design of the key sub-system that
most wystem agencies have concentrated
their efforts to collaborate with production
expertige,

181, In the casge of the CLASP system, so
much lmportance wag attached to collabora-
tion with the key sub-systemm producer that
the producer in question - the producer of *
the gteel frame c-mnpom!n!(ﬁ. - way fgiven the
privilege of what wag tanfamount to a mono-
poly. Neverthetess, selettion of the pro-
dycer was based in the firot instance on a
number of carefully opecified criteria -
industrial capacity to manufacture compo -
nents of the-type required, managerial abil-
ity and willingness to collaborate on deve-
lopment, enginecring design expertise, fi-
nancial reliability and general price levels
and profit marging ascertained by prelimi-
nary investigation to be competitivesif not
the loweat inv&riably obtainable, By nepo-
tiation before any contract was placed thoe .
system agency agreed with the selected
firm the level of profit acceptable to both
partice for a given volume of proguction;
and once production commenced the firm

v




made all its accounts available for inspec-
tion by the svstem agency.,

162, During the initial stages of system
development similar arrangements were ¢
made with a limited number of other sub-
systems-producers, where design/produc-
tion interaction was considered more impor-
- tant than strictly competitive bidding, In

" subsequent development, however, compe-
titive bidding was introduced even for these
sub-systermns, and although the original
firms enjoyed some initial advantage tiis
was regarded as fair compensation for their
~contribution to the development process and
did not déter other firms {rom competing or
prevent them from making successful bids,
As further development progregsed still
other firms were occasionally offered & tem-
porary monopoly until sufficient advantage
had been gained from the design/production

3 interaction, The steel frame key producer

{ has maintaired his monopolistic advantage
~but only in the face’of periodic checks by the
systém agency that hig prices can not be un-
dercut by competitors, or at least undercut
sufficiently to warrant breaking off an asuo-
ciation which the apency regards ag valuable
for maintaining progress, Where competi-
tive bidding has been used, a comtraet for
two-thirds of the volume of required produc-
tion has been awarded to the lowest bidder,
and*the other third to the gecond lowest, the
next stage of collaborative development then
being shared between the two firms,

163, It is important t#® recognise that the
approach just described has occurred within
‘4 form of financial administration character-
iged by what in Chapter V has been called a
"standard cost s—str'&\t(-;,gy", Thus there has
been strong external pressure on the agency
concerned to ensure that its resultant build-
ingrs provided the rgquired quantity and qua-
lity of accommodation within a pre-deter-
mined limit of expenditure; so that the same
external pressure congtituted in’itself gome
nafemuard againot pogosible abuse of monopo-
ligtic or quami-mnnupulinth' advantapen,
Where a 'standard product strategy’ applied
thin uafepuard would be absent,

VARIATIONS OF PRODUCER
COMPETITION

164, Limited attempts have been made to
increase competition among producers hy
avoiding the need for the system designer to
design the comnponent and thus to engage no
interactively with production expertise,

ERI
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These attempts have bgen based on the con-
cept of performance specification,

165, For présent purposes this concept is
most easily explained by reference to the
particular example of an internal partition,
As far as theé gystemn is concerned the only
important spatial characteristics of parti-
tions which the systenr-designer need specify
are the increments of helght and length in
which they are needed, and their thickness,
He need only specify their sectional p rofile
in terms of the roofs or ceilings and floors
with which they interface, say whether their @}
vertical sides must be entirely flat or can !
be moulded,\ But he also needs to specify
such charact&ristics as the sound reduction
they must proWle, their resistance to fire
or mechanical damage, whether they need be
transparent or translucent, and so on, This
then is a performance specification, What
material or materials are used, whether the
partition im made of full height panels or
built up from smaller units, or how they are
joined and fixed, arce of no-concern provided
the assembled partitions perform as speci-
fied, Thus many alternative wpys may

exist whereby producers can meet a per-
formance Syedification, and responsibility
for that element in component design which
most interacts with production expertise can
be transferred from the system agency to
the producer firm,

166,  Why no more than limited attempts
have been made to secure producer compe-
tition on this basis ig a matter for conjec-
ture, One possibility is that in practice the
interfacing complexities in the cage of many
clements are so great that they can not be
considered separately from the profiles that
can feasibly be produced,

SEF COMPETITIVE ARRANGEMENTS

167, The SEF syostem agency wab in effect
identifiable with the complex of Toronto
sichool building agencies and, although at-
tempting to produce school buildings at costs -
equal to or lower than thosé produced by
conventional methods, was not in competi-
tion with any other system agency, Its sys-
tem wag coneeived, however, in terms of a
limited number of ten interfacing sube
systems (1), For each sub-pystéin the SEF

o

1)} The ten nub-pystems were !
1) Structure: Including floor and roof-
Jeck elements, spanning members,
colummnga, ete, , and provigiong to
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designers produced a performance specifica-
tion stipulating the functional requirements,
what other sub-systems were to interface,
and what interfacing conditions were to be
met, Producer firms{were then asked to »
offer sub-systems to their owp design, Thus
the systems agency placed sub-systems
agencies in competition with each other
left it to them to arrange for design and
production of the components needed, By
this means the system designers concentra-
teddon the "software" relationship, the com-
ponent designers (integrated in a sub-system
yroduecer's organisation) congentrated on the
‘hardware'',

168,

and

Interfacing compatibility between sub-
systems was also.the responsibility of the
sub-system producers, Fach sub-system
producer was therefore obliged to collabo-
rate with at least one of the producers of
every sub-system with which his own had to
interface, Since three of the ten sub-
gystems each had to have interface compati-
blllty with as many as five of the others,

the burden of mutual ev-ordination placed
on competing firms was obviously formi-
dable, The procedure also demanded that

Note 1) (cont'd)

accommodate the rfequirements of
outside walls, lighting-ceiling and
interior space division sub-uystems,

Atmosphere: Heating, cooling and
veniilaBion Hystenm.
[ighting-Ceilingt Lighting fixtures
and connections, acoustic installa-
tion, ceiling panels, and provision
for the electric-electronic sub-gys-
tem,

Interior Space Division:
Hons, doors, panels, plass,
boards, tack panels,
Vertical Skin: Outside walls, win-

v!()w.'-x, ﬁlhd (]()()I s,

~—
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iii)

Inside parti-
chalk-
~

the names of every firm intending to bidghad
to be made known to the others,

1G9, That the procedure operated well
enough for 20 schools to be built is itself a
tribute to the remarkable managerial and
technical competenoe of the SEF agency;
but its complexities were such that a major
effort would be necessary to apply it with
equal success in a different technological
or managerial context, -

170, Implicit in the procurement issues
which have now been discussed is the fact
that what solutions are feasible in any par-
ticular circumstances depends on the rela-
tionships existing beiween school building
ageneies, systems agencies= and component
producers, In this respect the problem of
monopoly is no different from the problems
of designing systems to meet educational
and economic criteria, or of meeting the
six conditions set out in the first part of
this chapter, The golution to any of these
problems is bound up with the kind of work-
ing relationship which can be estall ished
between all parties to the procurement pro-
cess which Begins with identifying educa-
tional needs and ends by satisfying them,

vi1) Plum ihing: l’lumbmp fixtures, wash-
. roorns, .

vii) Illectric-Electronic: Lighting panels,
interior wiring, infegrated public
address devices, fire alarm and
other systems,

Caseworks and Furniture: Cupboards,
counters, lockers, storage facihitieu
and loose furniture,

Roofing: Roofing, ingulation, sky-
TTghts iax-u-iaw and migcellaneous
details,

x) Interior¥ intshing: Floor and wall

T’ ni ‘;rl(' 9, X B
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® SEPARATION OF DECISION-MAKING
MECHANISMS

171, As we have savd, the educational ob-
Jectives Gf schoo! building - sgen in the
widest sense - are to provide the right kinds
of building to suit both the diversity of
schools which the current educational sys-
tern needs, and the diversity of educational
mode or method appropriate to each kind of
school in the system; to provide these
schools in the quantity and at the speed re-
quired; and yét at the same time to balance
considerations of "kind'', quantity and time
against the equally important one of "accept-
able expenditure, But those who are respon-
sible for financial planning {and determine
plobal budgets) are different people with a
different official role or status from the
- educational planners {concerned with the
time, quantity and structurel needs of the
educational system), and similar differences
exist between the educatigmigts who teach or
direct teaching in each ty;:gaf school and
the architects and otherys #@sponsible for
decipn, If all considerations are to be ba-
lanced, it is not sufficient for an element
responsible for one of these functions to per-
-~ form\its function separately; all four ele-
ments - financial planners, educational
planners, "classroom educationists' and
degipners - need to work sogether, to co-
operate, with no other nbjective than to
strike the balance required. In short they
must have the ripht working relationship,

R
172, The official status Qf each element and
\'\Mmu it relates wiath the others varies from
one country to another aceording to the gov-
ernmental « tn cture within which it oper aten.
In some countries all elements are predomi-
. nantly central government mechanisms,
{e. g. France), in others local (e, g, the
Vnited States) or some kind of niixture of the
two (e, g, Sweden, the United Kingdom), In
some the financial and educational planning
are centralised while regponsibility for edu-
cational briefing and desipn are local, or,
. as yet another alternative, national financial
planning han to be reconciled with both local
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financial and local educational planning
(England and Wales), Similarly educaticonal
briefing may be centralised while degign is
localised or both may be either central or
local, while in some casés a middle regional
element dlsd intervenes, Thus the problems
of egtablishing a satisfactory working rela-
tionship between the elements concerned can
be of formidable dimensions,

173. A solution to these problems is needed
whether industrialised buflding is used or
not; but it is emphasiged here for two
reasons, FFirst, ventures in industrialised
building can fail for want of one, rather than
because of disadvantages inherent in indus-
trialised building itself, Secondly, in {he
casge of industrialised building the links be-
tween all the decigion-making elements are
more complicated, since not only have the
individual buildings to be designed, but the
standard system also; Comment on failures
of communication in any particular example
would not be constructive unless made by
nationals of the country in question, since
only they can hope to be.-familiar enough
with the ingtitutional niceties,. national leg-
islation and practice which must betaken
into account, Neverthe¢less, the study sug-
gests that all countries need to look critical-
ly at how well-the decision-making elements

"inter-relate co-operatively, since f{ailures

in communication between them are the chief
obgtacle when gchool building fails to meet
the multiple objectives of quality, quantity
and cost, The main.purpoge of this chapter
ig to provide a basis for vuch a eritical re-~.
view,

”

NEED FOR SYNTHESISING MECHANISM S

174, Central to the whole patternof deci-
sion-making, and equally importanias finan-
cial and educational planning, is the Xeed to
engure that the- buildinm-—r){ovuled by in-
dugtrialised system are right" for theledu-
cational purpotes they are intended to sdrve,
Yet hardly any country has inotituted a




completely satisfactory mechanism for iden-
tifying and communicating the educational
brief insofar as "classroom educationists’
are concerned - that is to say, those who
work in the schools themselves and for
whorn the building and the environment it
provides are as much essential tools as
books or other learning material,

175, Here the fact must be faced that for.
any one system there are many individudl

buildings, usually as many building design-
ers, and even more educationists, Educa-

s tionists," for their part, have particular dif-
ficulty in forming a collective view on their
requirements respecting the built environ-

~» ment (1), This suggests the neced for some

( kind of synthesising mechanism comprised

- of leading educationists, who may not neces-
sarily themselves be engaged in teaching,
but who have wide experience and familiar-
ity with current educational practice and its
needs, and who can discern whut/h’use needs
imply for physical accormnmodatidn, with suf-
ficient insight to be able to collaborate with
designers in formulating a brief, Clearly,
however, guch collaborative brief-formula-
tion is impractical whepe many individual
buildings have to be desipimad, each of #themn .
bv a different designer or ddsign team,

Thus there is an equal need s a counter-
part synthesising mechanism compriged of
designers able to give a similar lead by vir-
tue of their own extensive experience of and
familiarity with school building problbms,

176,  When-these two mechanisms operate
togetirer they are able to formulate a brief
for an individual building or for individual
buildings, each of which can represent a
new point of departure in educational build-

ing development and which can reveal the o

critera whiclt huilding systemns must meet,
When a number of buildings have been .
erected in the system, these two synthesise-
ing mechanisms can again work together in
examining the results and in identifying new
criteria or changed ceriteria which subge« »
quent rmodifications or subsequent systems
should meet, In combination they constitute
in effect what can be called an "educational.”
development group'', because it is a group
.()whivh sets new developrments in train,

1) See also:
° Pearson, op, cit, .
Ader, ap. (‘x{. '

( . Informafion lLeaflet ‘\I?). 7, "Feachers
and School Building”, by Birgj Rg.lh(\
Programme on L (lu(atmn.ll Blild#g,
OFRCD, Paris, December 197
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177,  The design synthesisers are of course
those who can by virtue of their experience
as byilding designers best collaborate with
the systern designers, When they do so,
they constitute, with the systetn designers,
what might be described as a "'system deve-
lopment group'. But if they are properly
to perform their function in this respect
they must also maintain steady and clear
cormnmunications with the individual design-
ers who design tire bulk of individual build-
ings produced, .

/J

SOME EXAMPLES OF SYNTHESISING
MECHANISMS

178, No case has been noticed where edu-
cational synthestsers form a separate group
operating wholly independently from a cor-
responding group of designers, This is
hardly surprising, since educationists on
their own are unaccustémed to thinking com-
prehensively about the total physical envi-
ronment they need: they tend to see it,in
terms of piccemeal Xuprovements over what
they are already used existing schools,
Such piecemeal improvement is certainly
not worthless, indeed many advances in
school-building originate in improvements
~which practising teaghers have introduced
themselves jnto the buildings they occupy.
But when teachers can be assisted by archi-
tects in a collaborative effort they recognise
new possibjlities which unaided they can not
finagine, so that a dialogue then develops
between educationist and architect and the
proposals eventually made for building re-
sult from a continuing exchange of ideas in
the course of this dialogue, -

13
179, The clearest example of collaboration
between synthesising educationisty and de-
signers+is found in some of the English local
authorities, * The educational bxdn(.h of these
authorities includes a number of "educa-
tional advisers' whose main function is to
keep in touch with educational developments
originating in schools administerced both by
their own authority and by others, and to
ensure that the practising teachers whom
they advise are maderaware of them as soon
as possible, In performing this function
they themsgelveg harvest ideas from the
teachers and are thus in an idedl position
for knowing, or at least for recognising,
any needs or probléme relating to buildings
and equipment, .

] .
180, In each of thege authortties the edu-
cational branth has a counterpart in an

-
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reactions of the othe

architects branch x'trs;;()llsil)l(- ‘or the design
of all school buildings and othely buildings
which the authority requires, mxluding
community tatilitics such as vouth ¢lubs,
public hbraries, sports halls, fige stations
ot al. The annual volume Bf work\that an
architects’ branch-of this kind will underg-
take is large cnough to demand the etfoft

of perbaps six to a doven or more design
groups, cach of which would be the cquiva-
lent of what i many countries would be an
individuia! private architectural practice,
Dut whereas the latter works for a wide va-
riety of clients on a wide variety of projects,
these groups work for ondy one, and most
of them work mainly on school buildings,
with the vesult that they must, as it were,
"live with their mstakes’, and consequently
can casily apply to subscequent designs the

lessons Tearned by evaluating carhier ones,

81, Inomaking these evaluations and apply -
g the lessons learned cach group can rely
on the close collaboration of the educe ational

advisers described in paragraph 179 above,
However, when changing educational requi-
rements point to the need for new develop-
mients o building, the extra desipgn time
needed means that these new developments
can not be explored by all groups at once,
One group must, with the educational advi-
wers on hand, constitute the develhpment
group, setting a lead for the others to follow,
[lut because all groups are part of the same
arpganivation and«ommunications flow casily
and naturally between them, the developruent
group can svpthesise the view and test the
and quickly pass on
own experience and conclusions,

to them its

182, The model Just desceribed, reflects,
however, an institutional arrangement, pe-
culiar to the United Kingdom, In most Mem-

‘ber countries pyblic authorities Yo not enjoy

the same service from highly qualified and
skilled public architects, This need not,
however, constitute an insuperable obstacle
to successtul educationist, architect collabo-
ration as the example of SAMSKAP in Sweden
has shown, Ip this example a group of inno-
vating educatipnists of the Malmt ceducation
authority worked together in the same way
with a corresponding group of private archi-
tects and this collaboration has been sus-
tained throughout a period of systematic eva-
luation of the resulting schools and school
buildinfrs, FYNSPLAN and CROCS re-
present similar arrangements, but with less
emphasiv on educational innovation,

183, The example of SAMSKAP hasg not,

however, been widely followed, if at all, by
other Swedish educational authorities, prob-
ably because the majority are chmparatively

. “
small and have no educ ational building pro- .
gramme sustained over an extended period
ol years, And as far as the United Kingdom
is coneerned care has been taken to speak
only of some-local authorities since not all
follow the practice descer , a practice
which is entirely at the discretion of local
autonomy-and subject to no kind 6f legisla-
tiye sane tion, Thus neither of the (»x.unpl(-s
s0 fad’ quoted succeed in synthesising edyca

tional and design practice at more than a

local level, To illustrate how the synthesis
can be taken further, to a national level, an
Fnglish example must apain be citdd, .

CIENTRAL/TOCAL LINKS

184,  The local educational advisers of
Inglish education authorities have a eounter-
part in the so-called Inspectors of the na-
tional schbols inspectorate,  Originating in
the 19th century as watchdops charged with
ensuring that local education authorities
carried out the functions imposced on thetn

by law, the inspectorate, while still [)ﬁnp
the same nominal role, now plays much more
the role of adviger, ensuring that practising
teachers and their local authority advisers
are aware of new educational thinking and
emerging educationd_needs, and acting, "as
it were, asg talent-scots on the look-out

for effective learning mdthods introduced by
innovating practising tedjchers,  From these
Inspectors, of whom the/re are several )
hungdred, a small numbper {(never more than
two or three) have bedgiven the special
responsibility of synthesising an educational
view with respect to building needs, o

185, Likewige, the "develppment groups'
of gsome tpcal authorities have their national
counterpart in the Architects and Buil({ing;
Branch of the Central Department (i, ¢, Min-
istry) of Lducation and Science (DES),
Whenever the Inspectors discern a néw edu-
cational development-which demands o cors-
responding building development they colla~
borate with their architectural colleaguces

to develop a new brief and to build a new
school building which repregents a new point
of departure from which other developments”
can fgllow as the result of further initiatives
by the local authorities themselves, And by
means of written publications, personal con-
tacts, and the example of the development
praoject itself, the Inspectorate encouragen
the e further local initiatives to be taken by
both logal educationists and local authority
arc hnm ty, - Furthermore, the Inspectorate
effoTt l' parallelled by a uunilur effort.on




“the part-of the DES Architects and Building . -
Bruanch who has the dity of encouraging its
Jdocal counterparts to undertake further de-
velopments which take the centrally -despmed
development project as the point of depar-
ture,  The results are then continnously
evaluated, fed back into the Lyvstemn of Qpeal
central gommunication and lead cventually
to l'urtlu'r development projects,  In this
wa) the central government imstitution acts
as the synthesising agent between many
local authorities,

EDUCATIONAL DEVELOPMENT
FISSENTIAL TO SYSTEM DEVELOPMENT

186,-  No oxample has come to attention of
in agency other than central povernment for
synthesising local initiatives in respect of
cducational development, but reference will
later be made to an example where voluntarey
co-operation between authnomous local
authorities occurs with respect to system
developinent; and there seems no reason why
guch voluntary co-operation shbuld not occur
educationally, subject to one important pro-
vision, This iy that either central (or re-

. terected, an hie tends to be,
gional) posermment ara specific locat mnhnr/—w\‘ 2 ! '

1ty needs to take the mmitiative in perouading
the other local anthorities to join force:n,

187, Clearly, if, as the evidence suggents,
there v a justification for creating a mecha-
ntsm to svnthesine educational development
in building, the justitication extsts whether
industrialised canstruction is used or not,
Bt winee gsuch mechanisme produce develop-
ment projects as specifte individual build-
mgs, and since the value of a system can’
only be judpged by the quality of the specitic
buildings it can provide, an educational de:
velopment group is mmdispensible to system
development,  Indeed, as a matter of inte-
resting hisktorreal fact, the firgt imbatjves,
for "educdtional development” (i the Conno -
tation to it piven here), were made not by
educationists themoelves, but by architec?
(of Hertfordshire County Council, ngland,
in 1948749) seeking th develop an industrial- *
1sed alternative to by -pass the labour short-
apes in conventional building and who found
themselves unable to dm:sign an industrial-
ised system without first finding what kind
of buildings education required it to produce,
An educational development proup is desir-
able even when no system development ag
necded,  But satisfactory yyntem develop-
ment 1 igconeeivable without the support of
an educational development mechanism, ’
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188, I"\Q:l“ph because of the historical pre- %,
cedent justementioned, subsequent initiativey
have also been taken mainly by architects,
It was a proup of architects who first pointed
out to the Lausanne education authority
(Switzerland) that advantapes conld follow of
a whole mvestment px“nurunmn- of teh new
fchools were to use an industrialised build-
17 system desipgned for the purptowe, . And it
wis the same group of architects wHo tor ®
want of an established educational’ tevelop-
ment group were obliged themselhes to dous
sle in that role also,  snnilarly, when the
Danish Minictry of Fducation, belioving that
industrialised building would speed educa-
tional building, offered incentives to local
authorities to develop industralised building
methods, itwas a consortium of architects
and engineers who undertook both the svotem
development and the investipation of educa-
tonal needs,  The Study of Educational Ira-
cilities (SEF) on which an industraliced
building system was eventually baged was,
again the result of an inttiative made by
architects to the NMetropolitan Toronto
School Doard,

189, (lln\u-v(:r, there are dangers-in leav-
ing theGe mitiatives entirely with architect,,
The rick is that the educationint, proanarily
in chitld devel
opment or curriculum content, may be cone-
seiots of handicaps he guffers from an n-
adequatebuilding but 1 often wholly unaware
of the wealth of opportunity thats® pgood butld
ing can ppen up; and he will onls avwalen to
these opportunities if he 1o prompted to obe
serve the mnter-action of people and buyfdin,
more attentively than he s normally es-
pected to, He will only be prompted i this
way if he s requared to play a creatiee and
Cactiveerole an developing decipng with archn
tectn, But too often he is only ansiymed a
passive role at the receving end of a quen-
tHonnaire dn which many mintaben ansump-
tons underlie the quention:, posed by the
architect, ) ’

190, In cices when the educationi ot hats no
more thian this pansive role, when no' edn
cational development” hin preceded the oy
tem development”, the resulting oy otem
«afd to be at one of teo extremes, which
might he dubbtd e "hcorical” or M- s
tugistic’, At the storical extreme the LV
“tem iy focused onthe traditional concept of
clacsroom-teaching by expooation, and a. i
Jeonsequence tends th confine the Lpecitic
butlding to form: aniniceal to other learn-
i modes, At the futuristie estreme the
architect hao found the educationiot o vage
and aneertadn about hin requitcents that -
the resultin® gyvotemn masiin.en provigon

N
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for future change at the expense of the real
needs of the present, "When, however, the
educationist has played a positiye and erea-
tive role in the educational development,
present needs are made precise without
overlooking the 'implications of possible
changes in the future, To elaborate further
on the genuine need to take account of
change would obscure the main argument of
this chapter, and the subject is-one Wwhich
is dealt with in a forthcoming PEB report 1.
. _

©
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LINKS BETWEEN EDUCATIONAL AND
SYSTEM¥DEVELOPMENT .,
) 0\"\ -
. , )
191, Because educational development :
work is so indi\sgensible for satisfactory
system development, there ig an obvious
need for the strongest possible links between
.the two. Both of the development groups
concerned can,- of course, contain the same

"+ f designers,?and indeed this was the case
. With the 1948 Hertfordshire system. In »
. that case no linking mechanism is needed,

o
w')
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This represents an ideal, and is an ideal
which is attainable ;so long as educational
development and system development can be
"'ﬁi’scharged by the same mechanism either
centrally’or locally,

{92, There is, however, a barrier to this
ideal, Where a number of school building
agencies use the same systerh in different
local conditions, and when each enjoys a
measure of autdnomy there may be as many .
educational development groups as there
.are agencies, but only one ‘system develop-
ment groip, Even where the main lines of
educational development are undertaken
centrally (either by central government as
in England, or in the hypothetical case of a
single educational development group set up
on behalf of a nurtber of agencies) some
educational development will probably stitl
occur locally to cater for locgl conditions,
This is again the case in England, so that a
diﬁcription of the lipking mechanisms there
may have some value to other countries
where local autonomy is a feature of the
institut'ional structure,

193. As mentioned in Chapter VI (Pro-
curement - Purchase and Supply) English

1

local authorities using the same syStem
~ constitute a consortium to mggage thg sys-
tem, A single system development grjoup

[N

1) Providing for Future Change: Ad tabiiitl
and Flexibility in School Building,

op. cit, ' -V

v

63

serves the whole consortium, Local educa-
tional development work however is under-
taken by the education branch of each author-
ity, in collaboratign with the architects’
branch. The chief architects of each author-
ity constitute a development steering com-
mittee, meeting the system development
group at regular i_r;&erval's and deciding with
them what modifica#ions are needed,to the
system to cater for newly-emerging require-

"menfs including educational requirerhents

to.,

.

_ Nottingham,., When, with central

Ha

identified by the collabo¥ftion just referred
Under this arrangement it is reasonable
to assume that those local-authorities who
put most effort into their own educationgl
development work are most able, as a re-
sult, to influence the system development,,
But the criticism can be made that educa-
tional influences on system development are
exerted only obliquely, through the archi-
tects, rather than direetly by educationists
themselves,

194, In drawing attention to this example
we must point out that, in the case of CLASE
which is the oldest of the consortia covered «
by our study, the system-pre-dated the con-
sortium, It was eriginated by one local
authority, Nottinghamshire, which then in-
vited other authorities to join it in order to
offer more attractive orders to producers,
As a result the system development group
remains most closely associated with
vernment
encouragertent, other consortia wer
formed, they terided to follow the CLASP
precedent when one of the authorities as-
sumed a central responsibility for develop-
ing the;‘r/yginal system, albeit in cofisulta-
tion with/its partners, /

LINKS BETWEEN SYSTEM DESIGNERS
' AND BUILDING DESIGNERS  \_
3

195, It is important to distinguish clearly
between systems designers and building de~-
signers, Individuals or teams of designers
may have the expertise to be both, but they
are never both simultaneously and the ob-
jectives and emphasis of their work differ
according to which role they are«playing,

The system designer is primarily concerned
to'design a system which maximises oppor=> °
tunities of production while minimising the
limitations on built form which the systein
imposes, In the previous chapter we have
emphagised the close relationship which the
system designer myst have with the producer
in order to maximise production opportuni-
ties. But unless he is also responsible for °

» <
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& problem,

w,

the building design he must have an equally

close relationship with the building designer.,

In the ‘cases where building designers have

- resisted the use of industrialised building

systems this closg rélationship has not been
established, When the building designers
are not responsible for the system design
their reactions to the system need to be
synthe'sised and comm ated to the system
designers, F 0y

196,  The primary concern of the building,
designer is, or should be, to maximise the
opportunities for education while \E&\r‘king
within the constraints of cost and the limi-
tations of the system. [le therefore needs
to exert a pressure on the system designer
to reduce those limitations by diversifying
the system, just as’he himselfl is under,
pressure from'the educationist to maximise
the educational opportunities. On the other
hand he needs to be well aware of the cost
disbenefits which will result from a demand

for too many rarely dsed variants within

the range of variants the system offers, So
he must listen to the System designer as
well as influence him,

£ .
197. In the cases of CROCS and FFYNS-
PLAN this sympaghy was assured since the
sanfe ()rgamsatlonb performed bhoth roles,
The same applles to FEAL whgn the firm
contracts on a design-and-build basis,
When F EAL contracts to a design produced
bjanother o rganisation it modifies the ori-
ginal design when the system so demands
and when special variants within the system
can not remove the need for modification,
In short while the original design may be by
another, the finat design - which is the one
determiining cost - is FEAL; so that FEAL
is not, in.the end, different from the other
two Lases. v

198, From this it may appear th t ClObe
communications between system a

cific buikding deslgner‘s are not particularly
However, 1n both CROCS and
FYNSPLAN no moré buildings were built in
the respective system than the system de-
sign group itself could comfortably handle,
whereas when a system is extensively used
the reverse is the case. And with FEAL -
and the French examples none of the requi-
rements have been complex enough to bring
the limitations of the system inte sharp
conflict with the aims of the specific build-
ing designer., But where educational re-
quirements are complex, when the pres-
sures they create push hard against cost'
ceilings, and when theiarchitect is strug-
gling to conjure the best compromise from

the variables at his disposal (see Ghapter V,
. | o
Y

5, Y N
paragraphs 118 to 120) thén a sharp con-
flict can arise. It then becomes even more
important that system designers and build-
ing designers should.be able to influence,
and to listen to, ‘each other, .

199, That the SEF system of Toronto'has*
not been widely used is due to several fac-
tors not all of which reflect shortcomings
of the system or of the supply and contract-
ing methgds associated with it, But ope of
these factors is that so many specific build-
ing designers disliked the system and I5g-
lieved they could 'produce better results by- <
alternative methods, A major English con-
sortium MACE has 4lso run into difficulties
with similar symptoms. Some of the reac-
tion of individual designers against systems
is no doubt emotlonal and stems from a fear
that systems wiTl cramp their individual
architectural style. While such fears may -
in some cases reflect an unJustlflable—\@gq—
tism we can see, nevertheless, that real
dangers can arise if the designers of sys-
tems lose touch with the design of specific
bullcllngs to the extent that they concentrate
too exclusively on meeting technologlc'a]
requirements of productiorn, on means rather
than on ends, There is sonie evidence that
even the strongest advecates of ,system :
building are now comptiaining that systems
which they admired,in earlier versions are
tending, in the latest stage of development,
to suffer from this defect, This suggegts

. that not only shoéuld the strongest links be

maintained between system designers and
specific building designers but thdt the ,
former should periodically exchange roles
with the latter,

200, Broadly speaking there are two rnain.

. instances whereby system designers are

unavoidably separate people, working in
separate organisations, from the designers
of individual buildings, The first is where
sys¢em designers are incorporated into a
privite or commercial systems agency,
while\designers of individual buildings are
answeXable,
as private practitioners, to a public sector
school building agency, This, of course, is
inevitable with private bystemb except where
the systems agency operates a ''package-
deal', The second instance is that of the
[‘nghsh consortia, in which each of a.num-
ber of school building agencies employs its
own architects (and with them may combine
itspeducational advisers in an ""educational
development group'), but where a single
-system development group serves the whole
consortidim, (Reference has Been made to
this in paragraph 193, which has shown how
links are mainta(ed with local educationatl

either as public employees or o "
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developmient groups through the medium of
a comfittee containing the chief architects

"of each school building agency, Because

each chief architect is also in close touch
with individual architects on his staff, a
link mechanism exists which is as strong as
the 1nd1v1duali; concerned care to make it.)

CONTINUITY OF EXPERIENCE AMONG
PRIVATE ‘AR(lIHITECTS

201, -If, in the light of this report, any |
country seeks to promote a centrally-
developed system; either nationdlly or re-
gionally - as in the case of the English con<
gortia or the Toronto SEF - then the English
model may be one which is tempting to fol-
low, But here a note of caution must be
sounded, The publlc authority architects
(lepartmentb which are peculiar to the

* United Kingdom have acquired a long ex-

perience of educational building and already
enjoyed the benefits of this long experience
before delegating system “development to
separate development groups - themselves
composed'of architects very familiar with
educational building needs, As-a conse-

‘quence, even though the personnel of these

departments change employment from time
to.time, some moving into and others.out of
general private practice, each department
as a collective sustains a well-informed
attitude to educational building, TFurther-
more, in the English case, the central
government Department of /Education and
Science has, since 1948, co- operafed close-
ly with local authorities in technical as

well as in educational development and has
thereforé further strengthened continuity of
development and co-ordination ofreffort,

202, The position is very different in
countries - where the bulk of architectural
work is carried out by general private prac-
tice, If the English model were to be adapt-
ed to such countries it would seem desir-
able to ensure that :°

a) selected general practices be
given a sustained programme of
- gchooul building commissions so
that they can become familiar
with the special requirements of
education and'also with the indus-
trialised building system adopted;

b) arrangements be made to co-

« . ordinate the selected practices
and synthesise their collective
view on matters relating to sys-
tey/m development;

~tional building contractor,

c) further arrangements be made to
facilitate an exchange of personnel
between the practices and the sys-
tem develppment group, - N
a ’ 8

-
LINKS BETWEEN SYSTEM AGENCIES,
BUILDERS AND CQMPONENT '
PRODUCERS ’

made, that between system ageng¢ies and
system builders, Sometimes th¢ same orga-
nisation doubles in the two roles but each
role remains distinguishable, he first is
to design the system and organise the pro--
duction and supply of interrelated compo- -
nents, the second t§ organise the assembly
of the components in specific individual
‘buildings -~ the role, in fact, of the tradi-
Now if these two
functions are discharged, as they often are,
by separate organisations, the building de-
signer is again a link, since he must take
aceount of the constraints imppsed not only
by the system on the design but also of the
constraints of assembly, some of which are
also imposed by the system, If the building
‘contractor finds the latter too inconvenient *¢
the most natural means of communication

203, - A further distinction mdus:z now be

* to the system designer (who may be able to

lighten them) is through the building de-
signer, Unless a special effort is made by
the system designer to secure feedback
direct from the contractor, those building
designers who work in an ‘educational devel-
opment group seem best placed to perform
effectively in this linking role,

204, In saying that the role of a system
agency is to organise the production of inter-
related components we have recognised that
an agency may not produce all components,

"nor indeed, even a single component,

Among the examples studied are some where
the system agency is simply a commercial
enterprise which finds it profitable to per-
suade separate component producers to
make their products tonform to each other
in accordance with the standard interrela-
tionships of the agency's system; and which
exercises this persuasion by marketing
each componentas part of a co-ordinated
package, In many cases the system agency
may have a staple product or range of pro-
ducts for which it can find a wider market
outlet by organising the production by other
enterprises of other components co-
ordinated with its own, Alternatively the
system may be produced by a building con-
tractor wishing to minimise the use of site
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labour and to whom component or sube
system contractors then subecontract, And
as a further alternative designers of indi-
vidual buildings may see an advantage both
to-themselves and to their clients in de-
signing a system and then find, like the com-
mercial enterprise or the building contrac-
tor, that they must also assume the role of
system agency, Finally examples have been
found of combinations between, fqor example
building designers and contractors, contrédc-
tors and staple product preducers, or sta-
ple producers and building designers, "

'205,¢ In all these alternatives the system

designer is, of course, indispensible, as is
the component designer, so that again the '
inter-relation must be so close that the one
designer may play a double role, But be-

cause the system designer is inevitably part

. of the system agency (see previous chapter)

and the component designer - if a separate
person - part of a production organisation,
the essential decision-making mechanisms
to be linked are those of the system agency

~and the component producers,

- LOCATION OF . DECISION-MAKING
: MECHANISMS

206, At the start of this chapter four kinds
of decision-maker were mentioned - finan-
cial planners, educational planners, educa-
tionists and designers . It will now be appa-
rent, however, that the multiplicity of edu=-
cationists and designers points to a rather
more complex categorisation: .

N

a) Financial planners
a) and b) co-operating on output/
expenditure planning (Chapter V),

v

b) Educational planners .
) b) to-operating with ¢) and d) to
- determine overall educational
needs and how to meet them in
terms of school location and
building,

>,
g

¢) Development educationists
d) Development project designers
c) and d) co-operating on develop-
ment projects (paragraphs 174 to

e) System designers'in system agencies
e) co-operating with d) to ensure
compatibility with ""right" kind
cost and quality of individual
buildings; and with f) to maximise
use of production expertise,

f) Component de signeré/producers.

-

Ve

~dual school, the

208,

. . t

207, It may at first sight appear that com-
munications would flow most freely if all
decisiog—making elements referregd. th
belonged to the same orggnisation. But this .
is to overlook the fact that this would only

be possible if the organisation were very.
large and that large organisations are com-
pelled to break themselves do into sub-
organisations, Furtherthore 213.11 real
cases some decisions are taken by one mech-

.anism and- some by another according

to the scale or magnitude of the decision

‘which ranges from national or regional is-

sues, such as those affecting the overall
budget, to local issues gffecting an indivi-

: ilding provided for it and «
the activities of.the teachers and pupils be-
longing to it, S%le of decision is‘also re-
flected in frequepncy of decision; for exam- .

Ple over a given period of time only one na-

tional of regional educational plan has to be
decided, whereas many individual schools,
each in an individual location, have to be
built. It is this frequency of decision-
making which seems to point most clearly: .
to the mechanisms with which each area of
decision needs to be most closely identified,.
The following diagram therefore shows the
six mechanisms grouped in three overlap-~
ping sets, in descending order from first to
third according to the frequency of decision
made. . )
The most frequentdecisions are

those that have to be“taken on many indivi-
dual schools, and it is these that are most
affected by the. building system. It is also .
the frequent evaluation of experience from
such schools that should affect the develop-
ment of the system itself. The dévelopment
educationists and project designers are .the
synthesi¥sing mechanisms in the flow of com-
munications between the system designers
and the many educationists' and designers
associatéd with the individual schools. Thus
these three underlined elements constitute
the first order set, Since one system serves
many buildings, system agencies (including
their designers) and conrponent producers
are concerned with more far-reaching but
less frequent decisions, and so are placed

in the second order set, Financial and edu-
cational planners are concerned with deci-
sions which are even more far-reaching in
their importarice, since they are likely to .
affect more than one system, but which,
beipg by their nature long-term, are. less
frequent. But‘in reaching their decisions

the planners need to take account of the
practical ways and means by which plans

can be’carried out, ways and means which

it is the function of the development educa-
tionists and designers to explere. Thus

N




ist ORDER SET

Decisions affecting and
affected by individual

school buildings and

the educationists and
designers associated /
with eaoh of them

System agencies including
system designers

LY

.

Component producers

Financial planners

Educational planners

N

o oy | .
3rd ORDER SET_

Major long term decisions related to
output/ expenditure planning

they are grouped with the two latter ele-

ments in‘a tW<ler set,

+ 209. Now if it can be assumed that commu-
nications are easier within a single organi-:
sation (subject to the size limitation already
mentioned) than between two or more orga-
nisations, it can be seen that if all three
elements in the first order set can belong to
a single organisation then not only do they
enjoy a greater facility for communication
with each other but the organisation itself
belongs to the other two sets and can speak

with a single voice to the elements they con-

tain, Such an arrangement, however, is

not always consistent with government struc-
tures, so thaf™a second preference is to con-
tain the development educationists and pro-
ject designers is one organisation. (indicated
by a broken line in the, $et diagram) and the
system agency and its designers in another,
Variations on this second preference have
alteady been referred to in the United King-
dom examples discussed in paragraphs 191
to 193, But if the second preference is the
best of the options open then it is imperative
between the two organisations; and wherever
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to maintain frequent and open consultation

institutional necessity separates any of the
six 'elements from another the consultation
must remain equally open and-as frequent

as the periodicity of the relgvant decisions
demands,

210, The following table shows in sim- -
plified outline the relationships possible . ’
between decision elements and organisations
depending on the governmental gtructure of
the country concerned, An "O'shows the
organisational situation possible for any
element, For example, system agencies
may be gituated in either a Ministry of Edu-
cation or a Ministry of Public Works, ina
local school building agency or in a private
enterprise, Educational or financial plan-
ning may be functions discharged in a cen-
tral ministry or ministries or at local level
and so on,

211, From the table it will appear that the
first preference for containing in a single
organisation the three elements of develop-
ment educationists, development project de-
signers and system desgigners, can be met
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* Whichever organisation enters into contracts with builders is the school building agency,.

Regional organisations intermediate between central and local government are ignored for -

the sake of simplicity, but'this does not affect the principles of communication under dig-

cussion, - -
Notes: -

1) The Ministry of Finance and the Ministry of Economic Planning may often be combined
in one,

2) Where local government spends funds provided by central government, the Minisgtry of
Education may allocate to each local mechanismh its portion of the total fund allocated
for education by apother ministry, To this extent it performs a financial planning func-
“tion, : .

3) Where building is solely the responsibjlity of a central public building ministry, the
Ministry of Finance usually determines the building budget, In this case it is essential
that the Ministry of Education should have a voice in how the total is allocated to indivi-
dual building projects, Both Building and Education Ministries then perform a financial
planning function. P

4) A local authority disposing of a total budget has a financial planning function in appor-
tioning it to individual building projects. In discharging this financial planning function
it may be either autonomous or subject to central government approval, At the scale
on which local authorities operate little difficulty seems to arise in ensuring adequate 4
communications between the financial, educational and building branches,

5) Even if not autonomous a local authority may need to make detailed local forecasts of
educational requirements within the overall strategy of central educational planning,

6) Iwis, of course, quite possible that the development project designers may be profes-
sionals practiding in the private sector; but to discharge the development function they
will be commissioned by some gevernment organisation, central or local,,

P
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» by une organisation alone, namely a Minis-
try of Bduciation, Unless the volume of
school building undertaken by regiona, ol
local authorities is large enoughto provide
the minirmun level ot outlets to attract pro-

. ducers, there s little doubt thata Ministry
of Iducation is the best situation for the
three most important elements, But if the
reverse applies, then a local government
school building agency would be equally
suitable, provided that the Education Branch
in the table {containing the development edu-
cationists) and the Building Branch are both
contained within the one school building
arfeney,

212,  If the second preference is the only
option open, then the table shows that a
system agency serving many local school
building apencies could be located, either

in one of the local organisations, or in
central \linistry of Fducation or Public
Works, or inone of the private enterprises
shown, Dut in these cases where would the
development educationists and desigrers be,
situated it they are not to be organisation-
ally separated from cach other? The ques-
tion is itself enouph to show that the number
of effective alternatives 1s very small,  And
I the systems agency is ina private enter-
prise it seems likely that communications
will then be more difficult with the develop-
ment project educationists and designers,

who can only be brought together in one of v
the publie organisations, -
-

213, To conclude the main part of this re-
port it may be observed that the issues of
industrialised building are by no means con-
fined to technological considerations of what
building components can best'be standard-
ised in their form and inter-relationships,
Important though these technological consi-
derations are, they can not be separated’
from the cducational requirements that cach
industrialised building must meet  both now
and in the future. Nor can they be separated
from the requirements of planned production
o1 from problems of dernand forecasting, .
from: financing and purchasing arrangemeoents,
or, as the present chapter has shown, from
the flow of communications between all par-
ticipants in the decision-making processes
involved, In short,, the economical produc-
tion of pood educational buildings in quan-
tity demands that education itsel!, educa-
tional planning, building technology, prooeu-
rement processes and institutional arrange-
ments constitute together a network of inter-
related issues which always need to be con-
sidered together as a totality - as a largoer
system within which building systems arc
contained, In this respect educational huild-
ing r){-’(/-:llnnt be scen as more difficult to
manage or more pesygliar than buitlding for
other purposes, On the contrary, it repre-
sents a convenient and comparatively casily-

handled modePwhich deserves attention from

anyone concerned with wider issues of pro-
viding a total built environment in responsce
1o social, economic and cultural needs, v

o
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SUMMARY AND CONCLUSIONS

CHA‘RACTER]S'I'ICS OF INDUSTRIALISED
- BUILDING (CHAPTER II)

214, Virtually all modern building is indus-
trialised in as much as many site processes
are mechanised and many factory produced
components and materials are used, If in-
dustrialised methods are to be separately
distinguished from the generality of build:
ing practice it is in their use of pre-
determined standard systems or sub-
systems of mutually compatible pre-
fabricated standard components to an ex-
tent where they impose the major limita-
tion on alternative forms,

215% Systems vary widely in the limita-
tions they imposge, But many sachoolg built
in standard systems are at leagt as good,
aesthetically and functionally, as those
built by alternative methods, Thus the li-
mitations of a well-conceived system need
in no way restrict the production of build-
ings of desirable kind or quality,

BENEFITS AND DANGERS
(CHAPTER III)

@

216, The prime justification for the usge of
iqdustrialised building systems is the inabil-.
ity of.the building industry to meet demand
with them, Thus the first benefit from the
use of industrialised building systemy ig

the extension of the building industry's po-
tential, '

217, Cost comparisons of industrialised
with alternative methods are made unreli-
able, partly by difficulties of comparing
like with like, and by the fact that where
the former have been widely used they have
displaced the latter, Circumstantial evi-
dence shows that the cost advantage varies
from one ‘system to another, but that if cost
benefits are to result certain conditions
must be anet by the arrangements made for
the purchase and supply of school buildings,

70

62

- N

Aruitoxt provided by Eic:

Savings in construction time ofer the
use of alteknative methods reflect the ex-

) : the building industry is over-
loaded; but tdking duesaccount of this the
savings in congtruction time made by some
gystems are gighificant, Like cost savings
they are dependend partly on the character-
igtics of the system and partly on purchase
and supply arrangements,

219. Savings in the time fheedéd for deci-
ston-making prior to the start of construc-
tion represent a major benefit obtainable
from the use of standard gystems,

220, The use of standard systems rmeans
that quality and cost control is easier to
agsure, In offering this benefit industrial-
iged building systems come nearest to offer-
ing one of the major benefity which con-
sumers in general enjoy frem industrialised
production: that goods are not only in ready
supply but reliable and consistent and can

be sampled and evaluated before being pur-

- chased at firm prices declared beforehand,

221, The effectiveness of standard gystems
may be increasedwby but is not dependent on
bulk purchase, But the use of a standard
building system facilitates the operation of
bullc purchasge arrangements which can lead”
to financial savings,

222, The pressures for industrialiged
building systems to replace alternative
todes of building remain strong and possgi-
bly inexorable, In thig lies the danger that
school construction, being a relatively
small gection of the building market au a
whole, may find its own gpecial require-
ments increasingly difficult to meet, Thig

~danger can be averted if thege gpecial re-

quirements are clearly identified and made
known to interested producers.

s

" RIGHT RIND OF SCHOOL BUILDING
(CHAPTER 1V)

223, The requirements special to school
building vary according to the nature and
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pattern ol the (.-du('u‘tinnu]_'dcti\'iti‘es which

have to be accommadated, The range and
diversity of these adtivities increase as
education departs from the traditional

starting point of simple expository instruc-

tion, As the diversity increases so does
the diversity of enviromments which & stand-
ard system must be able to provide, R

224, A building system is only as good as
the buildings which its limitations allow to
be built, So the most thorough investiga-
tion of its capabilities iy needed before a
system is chosen: or if a new system 16 to
tre desipgned an equally thorough investiga-
tion is needed of all the educational require-
ments it will have to meet,

225, The simpler the educational require-
ments the greater the lhnitations which can
be accepted and provided all sites are flat,
or nearly so, this simplicity may even al-
low for some tform of "standard plan' which
will in turn allow the system to be simpli-
fied still further,

226, Even where current educational requi-
rements demand no more than a very limit-
ing system or even a standard plan, great
caution is needed before accepting such li-
mitatiops since they are likély to militate
apgainst meeting the needs of future change,

227, A capacity to meet the needs of future
change is an hnportant criterion in all
school buildings, But in meeting these fu-
ture needs, diversity of educational environ-
ment in the original building is more impor-
tant than large spans or relocatable parti-
tioning or similar devices that facilitate re-
arranpement of internal spaces, Second to
this diversity the most important criterion
for future adaptation is a building's capacity
to accept additional services for ventilation,
electricity and water zi,uppl_y and drainage,

228, The design’of a system must take into
account the extent to which educational cir-
cumstances demand that it shall allow for &
wide range of:

a) horizontal and vertical dimensiong
of individual spaces ranging from
those of the scale found in housing
(staff rooms, seminar roomd) to
those of the scale more usual in

¢ industrial premiges (e, g. for phy-
gical education or gports) and in-
cluding many intermediate scales

.not found in either housing or in-
dugtrial premises, nor in office-
type accommodation;

b) overall plan form - in order to in-
tegrate outdoor as.well as indoor

~
-educational spaces, in order to
- . . EEPYRll .
. - “maximise the "'fit" between build-
_ing and site and in order to ensure
¢ “the right inter-relationship be -
' tween individual spaces;

>~

¢} possible storey heights and inter-
faces between blocks of differing

storey height;

lighting (artificial and natural),
acoustivs and thermal environ- -
ment to suit each educational
activity, all of which may have
several different requirements;

d)

gervicing provision, especially in
respect of electricity, water sup-
ply and drainage which need to be
more widely digpersed than in
either housing or offices and which
pose greater problems of integra-
tion with the structure than in the
case of industrial premises;

©

f) finishes and fittings, with due

regard to subsequent replacement;

~—

alternatives for satisfactory
visual appearance, *

I

NEREDS OFF PLANNED EXPENDITURE
AND OUTPUT (CHAPTER V)

229, The design and selection of systems
must take into account more than the need

to provide the required kindg a id quality of
buildings: they need to have equal repgard

for ensuring that the required kind of build-
ings are produced quickly and cheaply enough
to provide a planned quantity within a plan-
ned period of time and within a planned level
of expenditure, in short, to meet the needb
of output/expenditure planning,

240, In practice, output/expenditure plan-
ning rests on either of two alternative gtra-
tepien, namely:

a) Standard Product Strategy, where
the kind and quality of building ig
regarded as an immutable constant,
but vutput and expenditure are ‘
accepted as variables in the output/-

' expenditure plan; or

b

~—

Standard Cost Strategy, which at-
tempts to maintain a planned ex-
penditure for a planned output, but
within planned limito the quality is
allowed to vary, This ig the more
appropriate strategy where educa-
tional practice has become go

ERN
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widely diversified in its activities
that cost restraint demands a care-
ful ordering of preferences,

231, Accordimg to which strategy is adopted,
thé” criteria for building systéms tmplied by
the needs of outputexpenditure planning
must be added to those implied by the "right
kand and quality of school building'', as fol-
lows:

’ a) Where Standard Product Strategy
applies, the system must be cap-
able of providing schools to stand-
ard designs,

b) 1n all other cases where a Standard
Cout Strategy applies the following
cniteria must be met:

1) the volumetric increment of the
system should be consistent
with the cost control proce-
dures which apply to buildings
where it is used; ’

11) the system should facilitate the
interlocking of facilities,
©f, Chapter IV, ‘paragraph
T03(e) (1), (i), (ii1)7, of dif-
ferent shape, diménsion and
environmental characte r;

1) the system should contain a
range of alternatives each re-
spresenting a different grade of
cost-effectiveneys;

1v) the cost of the components “up -
plied and assembled should be

known at the desimn stagre;

the system should be the dom -
nant determinant of the total
building cowst;

%

vi) the syttemn should be the domi-
nant determinant in the com-
pletion time of the total build-
ing and should therefore ac-
count for the key operations on
which other operations depend
for their completion,

232, T'he potential benefits obtainable from
industrialised building systems can only be
realised and the criteria implied both by
“educational needs and by output, expenditure
plaming can only be met if certain condi-
tions are fulfilled, Some of these conditions
relate to the arrangements made for the
financing and purchase and specification of
school buildings, others to the working re-
lattionships which are éstablished between
the parties involved in these procurement

arrangements,

-

PROCUREMENT ARRANGEMENTS
’ (CHAPTER V1)

233, Procurement arrangements need to
meet conditions which respectively allow
for:

a) identification of current educational
developments and the consequent
range of requirements a building

T System must mneet, (See para-
graph 228);

b} recurrent review of any cost con-
tainment policy associated with the
financing of educational building to
ensure that cost retraint is not in
conflict with cost-effectiveness,
(No standard system can be suc-
cessfully applied if cost restraint
is 50 harsh that educationally
acceptable buildings can not be
produced by any method at all);

¢) modification or development of the
industrialised building system
adopted, as educational, economic
and technological circumstances
change;

-
offering producers prospects of
sustained sales optimiged above
the minimum level necded #o cover
capital outlay;

d

—

e) individual building starts to be so
stagpered as to facilitate an even
flow of component production with
adequite lead time to allow for
prompt deliveries;

f) closest possible integration of de-
sigm, production and assembly,

Fxamples have been found among the cases
studied whigh show that all these conditions
can be met,

234, No example can be found where all
componenty of a system are produced by a
single enterprise, so that it is useful to uge
the expression "system ageney!' to identify
the organisation which designe the system
and arranges for the necesgary components-
to be produced and supplied by component
producers, Integration.of design and pro-
duction under these circumstances demandg
collaborative discussion between desigmer
and producer followed by product trials
leading to modification of degiyms before
they are finalised for full -seale production,
235, I)(-h‘igner/p'rmlu(:(-r collaboration iy
impractical where many producérs are in
competition, vet raises difficulties for

“
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~ pubhic accountability if a single produder is
granted a monopoly, Two different strate -
mes have been developed for resolving this
dilenima:
-a) the school butldhing agency puts sys-,
- tems agencies n cogrpetition with’
each other, o N

b) the school buffding agency assumes
the role gFsystems agency and -
places odmponent produeers in
compegtion,’

236G, ‘The {6t of the last-mentioMed alter-
- natives hfids itself to standard product
tstraint and thus tends to be limited

s uselulness to that stage of educational
evelopment ghere a standard product is
less likely to mhih}t educational practice,
e I'he -econd alternative 1s better where edu-
cational practice has become so widely
dyversified in its activities that a standard
cost strategy {6 needed, :

237, Marving degrees of monopoly, some-
times rotating among producers for Hinited
periody, have been used by some school
buitlding agencies withdut rish to overall
competitiveness, but only where "standard ¢
cost has been the basis of cost restraint,
Atternpts to plu(‘(—‘,(‘nmLmnt'n[ prodjucers in
competition to desipn and produce products
satisfying performance specitfications
drafted by system agency desipgners have
Snet with some succesy, but a major and
complex effort 1s needed to apply this pro-
coedure to all components in a system,

WORKING RELATIONSHIPS
(CHAPTER VID
. ¥
248, Inorder to stmke a proper balance
between quality, quantity, rate of produc-
tion and acceptable expenditure, close work-
g relationsinpy need to be established bos
tween the financial planners, educational
planners, educationisty and architects an-
volved directly or indirectly with school
- building agencies in the procurement pro-
All countries need to look critically
at how well these decision-making elements
. interrelate co-operatively, sinee failures
of communication between them are the
chief capse when school conutmuctiondails
to meet the mulple objectives of quality,
‘quantity and cont,
239, satisfactory working relationshipn,
eupecially between educationioty and archi-
tecty, are ynportant whatever the method
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of construction used; but their importance
and tlieir complexity are even greater when
a standard system has to be designed (or
selected) as well as individyal buildings,

240, ‘The common difficulty of educationists
in synthesising their accommodation requi-
rements is best overcome by collaborating
with architects on the design of specific in-
dividual buildings, ., It is by generalised ex-
trapolation from the latter that the criteria
to be mgt by a standard system can be iden-
tified,

241, The activity has dentified three over-
lapping sets of decision-making elements as
follows: ’
a).for output; expenditure planning:
financial planners, educational
planners, educationists antd de-
signets of individual buildings;

b

for system design: system (l(-m@('r
{as-part of system agency) and
- womponent designer ' producers;

¢) for implementation of building pro-
pramme: educationists, building
designers, systemn (l(-!»slun(-rss,
builders, Y

242, It can be assurned that, while a mana-
geable organisation can not embrace all
these decision-making elements, communi-
cations and collaboration are casiest between
clements which are within a single organi=-
sation, Analysis of the scale and frequency
of decisions taken by each element shows
that, onghds agsumption, communications
will be optiruised if educationists, indivi-
dual building designers and system de=
sipners can be contained within or closely
amsociated with the same organisation,
Within this organisation the individual build-
ing designers are the link petween educa-
tionists and systern designers,  Buyilding
designers and educationists must then form
the collaborative link with any separate or--
panisation concerned with output; expendr-
ture planning, while building dbsipuers hink
with builders and system designers wath
produceoers,

243, ‘The gelationship model just described
can not, however, be strictly followed if the
term “educationists' is held to include all
those who will teach in the schools to be con-
structed, or if "individual building de-
gdipners' includes all designers for all build-
ings, This leads to the conclusion that edu-
cationist/designer collaboration requires a
synthesising mechanism containing leading
educationists and educationally-specialised
decigners and desceribed an an educational
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development group. It is this group which
should design the individual buildings which
synthesise the needs of the educational de-
velopment desired, and from which the cri-
teria for systems can be extrapolated (cf,
paragraph 240), This process of extrapola-
tion can best be achieved by collaboration
between designers concerned with educa-
tional development and those concerned with
gystem design, the two kinds of designer
thus constitufing a technical or systems de-
velopment group,
244, Institutional patterns may unavoidably
require that the two groups are kept sepa-

§
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rate, even in separate organisations, and
so prevent designers from playing a dual
role in both kinds of development; in that
event every effort is needed to maintain the
strongest possible link between the two )
groups and the degigners in each should pe-
riodically exchange roles, Where educa-
tional and technical development groups
have approximated most closely to the mod-
el described in paragraph 242 above, the
designers have been public employees, but
there seems no reason why arrangements
having the same effect ghould not be made
where the bulk of architectural work is
carried out by private practitioners,
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Architects: H. T. Swain (County Arch,)
‘ : . Geraldine Blythe (Arch, in charge)
Photograpk: Keith Gibson - .
13, Project: Arnold Erneﬁfle‘mi&nts School, Nottinghamshire
Architects: H, T. Swain (County arch, )" . T -
. ) R. W, Cheney (Arch, in charge) - "
. Photogruph: Alan Hurst . ' .
. ' - o o v .
14, roject: Arksey Primary School, West Riding
Architects: " K.C, Evang (Cour;ty arch,) « - °
: . Twigt and Whitley (Arch, in charge) .
Photograph: ] Keith Gibson .
.15, Project. . Carlton Cavendisch Comprehenoive School, Sportg Centre,
Ngttinghainghire |
i A'r(:h{tm‘m: H. T, Swain (County arch,)
G. Mollers (Arch, in charge) N
o r = R
Photograph: Sapa Services Ltd, . /\
N ’ \ ' R
16, Project: W Worksop W, Portland Upper School Unit,
_ Nottinghamghire .
Architectsg: ° H. T, Swain (County arch,) - !
K. Casson (Arch, In charge)
A -\;Phutograph: Alan Hurugt A .
- / .
o .
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17. Project: Calow Primary School, Derbyshire @
- <
N Archisects; R, \y. Kenning (County arch, ) . )
< Jo AL Humpston and J, R, Woolley (Areh, inycharge)
T "Photograph: . diddletonsg Photographersd, Nottingham -
18, Project: Alfreton Senior Training Centre, De I'T)"y'!'ihll‘(’ : .
s Architects: R, W, KenpingCourity arch, )
. . J, €L Slordncee and J, B, Price (Arch, in chargo) "
Photograph: Peter Newton , ' -
19, ¢« Project: Dalestorth Primary School, Sutton, Nottinghamshire
N Architects: H, T. Swain{County arch,)
’ Rieraldine Blvthe (Arch, in charge)
Photopgraph: I, R, Logan ’ '
- : T - ) ) N
20, Project: Calow Primmary School, Derbishire
Architects: R, W, Kenning (County arch, ) te
JoAL Humpeton and IR, Woolley (Arch, in clrarge)
: Photograph: Maddletons Photographers, Nottinghamn
21, Project ' Chiltern Junior School, Northampton -
-
- Archaitecty: Leonard Howarth (City arch, ) '
. ‘ N Joo Hapue and D, Wreipht (Arvedr, in charge) '
. Photoprraph dohn Beedle J o L ’ .
21, Project; St, Chryootom's Prinary School, Muanchester, -
) Archiiteats S, G, Besant-Roberts (City arch, )
Cedra M, Fawcett tArch, in charge) “ \
i PLOtGyrraph Tty Enguheer and syroeyor's Department, Town Hall, Aland hegter
25, Project Aann County Infant, School, Ollerton, Nottinghamshiee Q’
¥ Arohrtects, H. T, Swain (City wreh,) ' *
6., Ci, Dabboar, (Arch, an charpe) . o
Photoprdph, Lavland Raeo- Ford, Nottingrham -
26, Projéot Kevworth Prgmary School, Nottimpharshire . »
v
Architect:, H, I, Svain (County arch, ) Al
JoNL Torrinpton (Arch, an charge) ’
R . Phaotopraph Alar? Hiret : =
< . ’ .
2%, . Project Paicley General Hospital, Scotland
. o - \ v
29, Project: Manctield Woodhouore Health Centre, ~Nottinphamshire
~.\n-mn-‘m».. H, T. Swain (County arch, ) ’ :
. K, A, Garthwaite {(Arch, b charped
. ® The tollowing f1nfren have been r(-pnullﬂ'udh&1!h the permiansion of:
o . . . »
1. Metropolitan Toronto School Hoard .
Sufdy pf BEducanonal Facilhitien -
Toroutg 2B, Canada
From Introduction to the Fiest SEI Building Syetem, SEF TL Hyeroon Preas,
~ Taronta, Canada, page 39,
7 v r
T ’ , P |
" . -
by - ' - 1
o o +« 5 ' ‘
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Karl Krimer Verlag, Stuttgart 7000, Germany‘
From 51 Architektur Wettbewerbe, 1967, page 42. ’ ' .

. 3. and . b 7 /,’)/

4, The ContrQller of Her Britannic Majesty's Statlonary Office, Lorrdon EC1P 1BN,
_England .
From Bu11d1ng Bulletm 48, ""Maiden Erlegh Secondary Schooel', HMSO, London, 1973, °
5, "The Architectural Press Ltd. . London SW1H 9BY, England
From the Architects' Journal, '"Technical Study UDC 727,1/2", May 1968,
Project: Delf Hill Middle School, Bradford - .
Avchitects: Bradford Architects Department in association with the Development
Group of the Architects and-Building Branch of the Department of.
Education and Science, London, N
* 7. Centralkontorét for Praktiserende Arkitekter pa Fan, 5000 Odense, Denmark
) Photograph of the Skelvejen School, Assens, Fyn, by J Schou Reklamefotografi,
o Odense
8. and
9, Educat1onal Fac111t1eb Laboratories, New York nited States
Photograph.?b George S. Zimbel, Prince Edward Ilsland, Canada
» A a_‘ . '
@ Figures 22, 24 a;”x,d 28 belong to the PEB Secretariat, I .
X :
} 22, Project: *llkeston Infants School Derbyshire
Archg)ects: R. W. -Kenning (County arch,)
F, Glossop (Arch, in charge)
24, Project: l Henry Fanshawe School Dronfleld Derbyshire
Architects: The -Development Group, Architects and Building Branch, Depart-
. ment of Education and Science, London
Zé. Project: ' Pleasant View, Willowdale, Ontario, Cané,\difv
_ Architects: Boigon and Heinonen '

v
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