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SYNOPSIS

This scheme is purely a hypothetical academic exercise but has
some practical intentions. |Its theme is on "built Scientific Research
Facilities". The proposals are for Nigeria end to bo sited in Kaduna,
in lieu of "Land -Use maps" for the New Federal Territory which was the
first choice of location.

It is common knowledge that in the struggles for the overall
development of the Nigerian nation, the role of Science and Technology
is crucial throughout the span of every development programme. For the
desirable national self-reliance to be achieved one considers the
acquiring and building up of scientific and technolaical skills and
knowledge very fundamental and imperative. The required skills and
first-hand knowledge can only be acquired and developed through elaborate
and sustained research. The need for a centre for Scientific Reseach
is thus established.

Consequently, a "National Centre for Scientific Research and
Development” is being proposed and designed in this scheme. The main
purpose of the scheme is to evolve the planning end design of the
Research Centre which will comprise of a complex of inte related
laboratories, workshops, offices and other ancillary research facilities
within a flexible, adaptiblc and conducive arohitootural setting and
environment.

The type of research envisaged and designed for is of inter-
disciplinary nature in tho fields of tho physical and chemical sciences,
engineering and Technol ogy.

A detailed study of research facilities, especially the laboratories
were carried out and on that basis the design of tho Research centre
was evolved. Becuase of the universal nature of science and scientific
research, the similarity of research procedures and methods and the
identical uses of most instruments, equipment and services, the provision
of spaces and their fittings have to be rather universally similar.
This scheme conforms generally.

The scheme was limited to general interdisciplinary research and

development in Science and Technology. For atomic and nuclear reseach,



a separate research institute would "e suggested to be set up to
compliment the type of interdisciplinary research centre proposed

in this scheme. This is because of the very special structure, safety
and services requirements of atomic and nuclear research from general
scientific research, which if incorporated in the scheme would mount

to integrating two big projects Into one.
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ITTPTRODUCTION

The developrnent .nd continued oxistence of any nation is Adcpendent
on ita econony and security. Tho state of the Geonony and gceurity of
my nation depends on how developed that country's real and potontial
econonic and hungn rogources arc, WNigeria iz struggling to develop
into a wirile ond self-xeliant nation. The funderontol md dominat
role of Scicnce and Teclmology in the struggle is comion knowledgo and
should hot bc overenphasized. Science and Technology ore dynanie and
arce alwoys develeping through rescarch, -

Por a doveloping nation 1ile Nigeria (and any nation for that
natter), an enphacis on Seicntific Research and Developnent is crucial
Tor its stmgele for national sceurity and cconomic dovelopnent and
she needs the efficient crehiteeiurzl provisions without which the i
scientiots would not be able to work towarde positive achicvenents,

The architceture of rescarch amnenitics, is therofore o Ticld th:t
deserves the resourcceful attention, arpmnizational skill snd dedication
of architects. Honce the choice of the topic "National Contre for
Scicntifie Resenrch and Dovoloprent" for this Thesis. The schenoe is

a hypotheical attonpt to ncke o double eontribution: firstly to the
architeeture of Researeh Duildings md Enviroment; secondly to the
nronotion and developnent ol 8Secicnce it Technoleogy through Resenrch
in Nirvria,

The nain ain is %o ev&ve tic planning #hd desiem of a Rescarch
Centire which will conprise a conplex of inter-related laberatories,
vorkshops, officés mud other ancillary rcsearch faclilitica,

The toclmicil and rather special nature of nost of the faeilitics to
he desipned entailed sonc further stuedics,

The sehone wog carrioed out in phasce ag outlined below:

Fhaso I - choosing the topie and rotification by the Taculty Boarde....

Thase II = Prelininary investigations ond drawing up of a tentative
bricf te puide doia collections.
~ The prelininary studies were egrricd out by using the
University Library; corxrcaspondences to orgenisations ond
individualsy md uwndortasking personal vigits to placoas

xiii




Phase III

Phase IV

Phase V

Phase VI -

Phase VII

xiv

of intercst relevant to the topic. Anong he places visited
were tlic headquarters of the Nirorimn Council for Scicnce
and Techuolory, Legoe and the Intemational Institute of
Tropicrl - Agriculture , Ibadmn,

Molysis of investigetions wmd cdata collected,

Drawing up o brief for the design.,

Prelinincry bibliography

Malysic of the Schene in tems functional, spaticl and
zoning rclationships.

Mnalysis of possible sites,

Prelininory writc ..up and docunentation, of background
studics.

Architceturcl Design, couprising sketch desim of':
gencral site loyout,

floor plais

sections and clevations

- nodels

perspoctives

Deteils

Rovicw of the above witl Departnontal atoff
Pinal architeciural presentation Drowings
Final draft and type-writing of docunentation

gubnission of Schene.

The text is in five nain parts, cach port dealing vwith reolated

aspects of the schene. Each part nay conprisc nore thin one chapter:

Part I is on "Backeround cnd Motivation". I% conprisce of two chapters:

onc giving a gencral view on Scicnce and Technology, the other is

o sort of an account of Scicntific research in Nigcria,

Port I1 is

oa "Gencral Frndancntol Propesals™,

The five chapter: are on:

(i) The concept and type of rusearch beins provided for,

letl‘{: the juﬁtj.ficution and Vﬁli(‘ity Shassepansnsnae

(ii) The "Staterncent of purposc”, piving the scope of proposed

Rosoarch ountYO =essiiiovesnraeonnsi



(ii1)

(iv)

(v)

Eart 111

The concertucl orgenisation and operation of the contre ...
The spucial recuirenents of mampover, funds and land and
the proposale to ncet their necds sessrees

The locstion of the Research Centro, citing national
cengiderrtions and the problens encountercd about the

Hew Federal Territory loading to the choice of Kaduna ...

als vith opecificiclated Ssudics on the facilities to

be designed ond provided for.

The three chnptere arc on:

(1)

(ii)

(iii)

Bart V

General ond ancillary Faeilities like adninistrative offices,
the library, publication unit, the conputer unit and the

television wmit,

Labor: torics, pointing out the types :nd scrvices
requircnenis oap well as sofety consicderations, —e————=—

Site plan:ings studies, which were based on canpus planning

is on "The 3 o}

The firct choptor is on the final Jesig: brief md
schedulee of accornodation giving flow diagrans to illustratoe
The second chopter is on the goneral site plaming

prime iplcs enployed in the design ———eeee e

The third chgpter is the design nocules established for

the laborotory unit mnd laboratory loyout,

The fourth chepter deals rorxe specificsl'y with the

actval site in Kaduno and the environnent:d determinants

The fifth cliapter is on the " architecivrgl character" of
the design stating the objectives and sone feotures of
the design cmmemm———

is the conclusion and gives a brief swinary of what was
done md vhat was not done

It is boped that this schore would have sonc neanng and be of
of sone positive contribution .
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Part 1 S T | v e ¢ o Chopter 1
T 3 IRSTRCTIVE "

i

111500 Pron o global perspective, the catologues of seientific mnd
teehnological nehieverents mnd bresktl:yourhs are over inercoging ond
unending while the prospeets for the future ore onorious. Seientists
of all diseiplinos sre leaving no stone wmtumed in sl ql.ler.at for the
truth” to ndd to or inprove wpon what is alrecdy lmlo'hm. ligh lovel
ond ﬁdvanccd lmowledge wid gkills are being developod and accuimed
in o1l seiontific ad technological fields: the pure ceicnees,
cle.ctmnics, engincering, tecwology, ccronoutics, nedicine, agriculture,
coa@utor geionco and culcerspace to nane o :E'mi. i Cr

& oinplc malysis would shoir that tho best part of the crodits
for the present world scienfific end teclmological stn.tn.;,- .rm_d
kmowledpe cxplosion poco to the "deveiog%ﬁtggugcg%:%g%sg’i:%cnlly
clvanced countries. Yhuoo "ndvmcocl‘i'rather independont md oxporting
position in Seienco md Techielogy while the "develoring cowmiries®
arc in the dependert phreo, inporting Jdeience and Teclnology.

Tat ™ Nigeria, like other developing countries is strivins to bocone
tdevoloped® and all attonpts ~re being ninde by the povermont md | _'

L.,

211 the citizens to succeced. S s e T
¥igeria is in the sccond half of the second deecade of her
politicgl independonco mnd is faced with nony challenging requirenents

Tor the de'mlopmenf ad beilding of & virile, gelfercelimnt and

- R Nt A R -

e{’;‘al.itarim_ nation, e w0 LT
Nigeria ie determincd to wchieve nll hor noational objectives ns
suilined by the ..;'s'ecbr_-d Notional Dovelomient Pl and tnderiined by

the current Third Nationzl Developrent Plan 1975 - 80:
Y remen B0 @3tiblidh Ni erda Tirmly as o wmited, strong nd self-

"reliont notion, a preat and dynonde eeonoy, o Just md

- egrlitarion socicty, o lmd bright and full of opyortunitics
(1)

1.1.02 For Hireria to ochicve Hic desired "security" ~nd ccanonic stotus,

for 2ll citizena, and a froe md dewerctic society.!

there is a basie need for hier to build up o self-suztoining scientific

mmd toclmological Mmowledge, capacity md nanpower to ot the national

&
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3
requircnents and develope hor potentianle in Agriculiure, modicine,
Industries, BEducotion, eonventional mmd nilitary teclmolepgics.

Thig eenn be done through heavy financial mnd huncn investnents and
chamnelling a8 much of our rescurces ag possible into the subctructure
of scdience and Technology, nanely, Bducction and Reacarch,

The Nigerim public is desirous to sce the nation transPormed
into o developed, stable and "scientific” notion os e be soen fron
the series of articles in the national newvspapers,

Rigerion sclontistc, o o special group, nect frou tine to tine,
widor vorious thores in conferences ond synposia to c'ielib_%c:te on how
to build-up o "Nicerirn Front' for the advonceoont of scicnee and
Tochnoloyy in this cowntry ond within the context of the wmiversaol
advonecornent of tho Ironticrs of lmowlodge.

fhe Fedorol goveruiont, az the suprene rotive folce, iz very

nindful of the national asnirctions and the need for the rapid
i developnent of eeicnce rid Technolegy nd for this rcasom hos sct up
o council = the Nigerim council for seicnce ~nd Tochnology (NCST)

~ to ndvise her and nclie propesals for the eventual develomwnt of

& Nigerien gcientifie mnd technological culiure,
1.1.03 This decade of the scventies i1s n decade of preparction md
( decision for Nizerio od Ler citizens, It is a decade of groat
‘ plamning md lryng of the foundation ond Infrastructure in all aspects
‘ of the national development, on which sucecessive pencrations will
| build, One is corvinced thot Miperic heos the ccononic potontinil asg
well us the basic nmpower potentinl to develope to muy conceivablo
ragnitude -~ politicslly ind technologically.
1.1...0:1. The enornous toask of plaming and cxecuting the doveloproent
proegrammes denmde o thorough wnderstonding of the beais, notentiality
and lindtation of scicnce :md fochiclogy. HNore-so fa Seicnee and
Technology aceoupy o conirol mmd controlling position in 11l the national
developrent programmies., Seeing thoe centrsl and crucinl position of
Scicnce md Technology, provisions must,; therefore, bo nodo for their
dovelopnent, noting that Scienco md Technology dewvelopo through

sus $nincd research,



Architects, engincers, surveyors, plonnors, adiinistrotors and
ceononiste and indeed cveryono has to be imvolved md halm his or her
own contribution., Consequently, the effort of this Design Thesis is
directed towords naking :zghitecwrul contributior even if hypothetical |
to the developnent of leience md Technology in Nizeria by proposing
a centre for Scientific receorch oined ot providing &n “anchorpge"
for National Developiient bearing in nind the state -md direction of
scicntific esovcreh in the country as of now.
Footnotes
{i) Tederrl Republic of Nigeric, Thixd Nationagl
Deyelopnent Flon 1975 = €€ volune I, The Central

Dlonning O0ffice, Bederal Hinistry of BEeononie
Develomwent, Logos 1975. Y.29




Part I | Chnptor 2

SCIENTIFIC AWD TECITOLOGICAL RBSUARCH IIT KIGDRIA

142,00 It is difficult to give a detailed account of the Leginning of

1.2.01

scientii’ic resenrch in Migerdin due to the lack of infornntion about the
past, in this rezerd, Iowever, duxing the eolonial period, Tigeria wos
port of Dritish Wort Africm rescorch organisations like the "Uest
Mrican founcil for Medicel Besenrchn ( T'I.A.C.M.R.)(” ond such
orgzenioations were in the Tiolds of gpplicd scionece melovant to the
needs identified by the then colonical govemments. Afver independence
in October 1960, the nrevious rescarch institutions were ginply
"TWigerimiscd" with 1little, if oy, operational chnpe,
i The cestablishnents of institutions of higher le:ming in Nigeria
nnrked the beginning of a new era in reseorch work, esneeiclly in basie
regearch as the Mniversity im traditionally the cradle of rescarch nd
Imowleodge. In ordur o loop Seiomtists in the vorious Institutions in
the country in touch uvith one mnothor o voluntary soccify cniled the
"Seicnce Associction of Mipewic (BLN) wga fomed in 1958, Tea yecars later
it begon to publish the "Dirvectory of Seientific Rese-rch in Nigeria®
to highlizht roscorel: vork (nd indicate the various scientific interests
in Wi orimn Mniversitics «nd rescarch institqtea.(g}
For alnost ten yecrs ofter independence, Wiseria locked on Officinl
national sense of d'reeticn in the fields of Beionce md Technology,
umtil the Federal Gavernrent in 1970, set up a notioncl body e Ovcme_é
md direct the developuent of Secioneo and Technology.

Alew Sieminine

The Federzl Militoxy Govorm;.en*l:_;{ promlestion of Decree Nol.6
éstabliahi.r;g ag o stotutory Ledy, the "NIGERIAN COUITCIN MO NCIRWCE
AND TECIWNOLOGY™ (NC2T) in February, 1970, mad ite inawmurotion in
Lpril of the sane year could be conpidered as the first dotormined
attenpt by o Nigerion government to launch o nationnl sciontific
ccnpaign, This decrce repenls Decrece No.33 of 19064 whick estoblished
the "Wigerion Counecil for Sciontific mnd Imdustrinl Researeh vhich wos

(3)

never inaugurated,
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The NCST serves two nain roles, nanely: to detemine ond advise
the Federzl Govermnent on a notional seicnce policy mnd to co--ordinate
tnd pronote scientific activitices in the country os conteined in the
decrce creating it, fThe six fields of scientific lmoWliedge ond research
outlincd by the governnenrt include:(“

(2) Agricultur~l scieices

(b) Bxperiuentel scicnces (physiesl, chenierl ~nd nothenctics)

(¢) Industricl sciences, Engincering 'md Technolozy

(d) Medicsl sciences

(¢) Bnvironment:l sciences (Diosceiences ond Ceoscicncos)

(f) sSoeinl scionces

Exiotin~ Rese reh Estoblishnontd

At the noncnt, the operational level of rese:xrch cansists of the

various University departents, a nunber of najor governnental research

estoblishrenta -nd coie ninor governnent rescarch uni‘.:.';,(s)

The following four poverient rescarch institutions zi1v osutononous:
( 1) Nigerion Inotitute for 0il Izln Resenrch
(ii) Niperion Institvtc for Trypmnosoninsis Rescoreh (I7ITR)
(iii) Cocoa Research Inctitute of Nigeria
(iv ) Nigerian Institute for Social and Econonic Rescoreh (LISER)
All the institutes except I"ICER whieh is finonced by the federal governnent
are co=-finmeed by the ci tcs und Pederal govemncnis, The International
Institute of Tropicol Agriculture (ITTA) i at presont non-governnmentel
nd finaneed fron outside. (The Federsl Govermrent will cventuclly toke
over fron the "outciders™), Othor movernnent cotoblishnents which have
rescarch facilitico arc o1l dircetly financed by their m?;r.-ctivo Minis trics.
Sone of such cstoblishnents includc:
(i) Feder:l Dep rtiont of frricultural Research
( ii) Fodercl Dop:rtwnt of Veterinary Rescarch
( iii) PFederzl Dopartert of Foreotry Rescarch

(iv) Federal Mmstitute of Industrial Reccareh

( v) PFedersl Lond Survey

(vi) Geologicnl Survey



Others boscd originclly on regional or astote governnents ineludc

(i ) mmostitute of Agricultural Rescorch, AJD.U., Zeric

(ii) Agricutursl Roserrch Imstitute of Ife University

(iii) Astdcul turnl Rescorch, Planning end Specisl Servicee Division of
Dendel Stote governnent

(iv) Agriculturcl losearch mnd Troining Stotion at Bowditc, Ino Stote.

The NCST would wndertcke = reviow of these ceteblishients and advisc
on thcir ree-orgmisation into scni~ nutononous institutos to be brought
uwnder the e0gis of tio appropriate Roscoreh Cowicils vhen ostablished,
Such a re-—orgemisction is aimed ot roiioving the roe~rch cstablishments
fron the exigencics of the eivil adninistration md would cnsuro free
Judpenent in the pronotion md execution of seicntific md technologiecl
prograrics, It vould ~lso cneourage o focd=biogk of now idecs to the
pelicy naking level., A5 o "divicion of labour® principle md in order
to effect the notionnl policics in tho various rescoreh ficlds, Resenrch

Counecils have becn foimed to tako core of specific fiulds.(e)

Reoccarch Cownecils
The Rescarch councils that hove been approved -nd or established
since 1970 include those {or Agriculture, Industry, licdiecine ond the
Notural (Bxperincnt:l) Scicnces. One hopes that the Federnl Governnent
would approve the cotablishnents of both the Maviruinental end Social
Sciences Research Couwicils of Nigeris whenever they ore proposcd -
which is bein; cdvocoted here. The functions of cach rescorch council

arce as followo:

Aricul tural ficoeoxch Council of Nimvri- LmGLl(T)

The Cownecil woa cerented to co~ordinnte cyrricul turcl rescorch in
Nigerin ond to intensify the apolication of the esulin of resesrch in
cgricultural production. In order to dischorpe there functions the ARCN
is oxpectod to h wo contrl over nll govermwnt rcscorch catoblishnents

md to co-ordinate the .etivities of 211 agriculturnl reseaseh institutes,



Industrin) Research Council of Nivcrio (IRGH (“':}

The i"RCN which wes estoblished by Decrce No.33 of 1971 is prinarily

required to: ' | '

( i) deternine rescrrch necds which will accelorcte industrisl develop-
nent in the aotion P . e

(i1) emonine how the exictin~ industrial roscarch cotallishuents aro
reosponding to these neods

(iii)promote and co-ordincte il i:ﬁdﬁa-t;rial (mso&ch) :mtivitiéa.

- &c of now, tho csteblishuonts which corry out researcl of industricl
nanture include: o _ S | . f e
(4) Fodorol Metituic of Mdustrinl Rescarch, 'o;hodi
(b) Wigericn Stored Froducts Rescorch Inotitute, Yabo
(¢) ifrien Tinber -nd Tiywood Research, Sapele : iy
(d) Project Dovelopnont Avency (TRODL), Enugu - T |

e

(¢) Miversity Facultics of Dgincering and Technology,

q
Medical Reseoreh Couneil of Nigcrin (E\".I-‘,CI‘I)(J>

3
- |

_ The MRCH is expecicd to:

(i ) deternine prioritive for mvdicnl rescrreh nd troining in Nigeria.

(ii) detemine how the vescarch noeds omi bo ret, in porticular the
cstoblishnonts of nedicil research ingtitutes, i |

(iii) to pronote mnd co-ordinate nediccl rescarch setivities in tho

It
5

“Hation.,

Noturcl Geionces Rese:T8 Council of Niccpin (;-:‘ST._CN)“C)

The prinary function of the NSRCN is to encourn;e the developnont
of the brsic skills of seicatific rescareh through support for rescorch
and postgradu:te training in the Natural 8cionces oid o co-ordinate
these activities in the Fedeorotion. 4s of now, there wre no rescarch
institutes in the comtry in the natural seicnces which conprise physiecs,
chenistry, nathenetics, the Dioscionces md Geoseiences, It dic only

the Universities thot crrry out research in the notursl acimceg.,
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Jorlting Cormittees:

In the furthcrance ofthe pronotion of Seicnce ~nd Teelmology,

the following working coinittees were sct up under the oogis of the

Nigerion Council for Seicnee mad Technolofg':(“)

(2) Corittee on the “mdeet for Seiance

(b) Comittec on Scientific mnd Teehologicsl Monpowor -nd Seionce

(e)
{a)
(e)

Educotion.

[e]
Committee on Major Resarch projects
Committee on Transfer of Science and Technology into dndustry
Committee on Scientific survey, statistics and Documentation.

These working comnittes conduct detniled researeh: in their respective

fields and milte rccomendntions to the NCST in their reports. The NCST

in turn would consider tho reports and meke appropriote recommendsntions

to the Federal Government,

111 the comaittecs .rc¢ very importont but one considers that on

Scientific and teehnologicel Manpower of fundrrontal iuportonce beeccusc

the question of the rdquisitc menpower is crucisl, The treining or the

turn out of Nigerions of vory high skill still logs bLeliind our nceds,

Appen
This ccn be oleirly scun from the st tistics given in tr.hlca( _.)ipc_ (}éx)

in the Appendix, UJo fur Nigerin's performence in scicntifio roseareh

leaveg very mch to be desired, Tho schemos for hisher degre9s in the

country nced very serious reviow ond cnvouragement, Certainly the

(Lprondix )
freetion of grodu ces o go in for postzroducte shodées {Pable '?is

is shomeful for this country. Though the situ.tion rust hove changed

gince 1971 when the surveys for the stntistics woie enrried out, the

present situcticn, by proportion is no botter. ¢ voeld rench nowhere

if things remnin ~g they hove been.,
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T ela05 Other mencurcs ained =t contributing to the pronotion of Seicnce
find Tochnology in the Federation include:

(12)

{n) FEotnblislment of Seientific Information Contren

to be respmpible for the collectian md disueninotiom ol seientifie

data, literature, -nd inforieotion inmeludins reoulds of scientifie
resenrch done loenlly eid exntormnlly. Such centres will o opened to
© the pablie,

(b) Establishnent of Ilational Seicnce Iuscuns

- —

to popularize seiecnce xd to cducote the coummity ot lowse, holping
to orientate the public towurde scicnec md Teelmolomr and to incrense
their peneral avarencas mnd acceptoncee of ite valucsd,

(e) Qrponisation of Soninors, Symposin ond Conforences,

to give m opportmity for cxehinge of vicws between scicntists,
technelopists, industrinlictn, Bﬁaincssnon, adhvinistrotors aid nonggers
on social ond cconoric roblong requiring sceiontific ond teclmolopicnl
golutions md the nrener role which gyiionce md Teclmcology cm play

in Hational developnent ond self-relimmca.

(a) Fornation of Seicice Organisations

at all levels in the Pederation arc oncourased and sun orted by the
NCAT as o way of aidings individual and group initiatives 11" aeiontific
rescarch and developnent,

1.2.05 It is hoped th-t "Jcience Poliey" in MNigerin will extond boyond
paper‘co-ordmr:tion of seientifie rescarch md would provide alneana
in faet the neans ~ ol trousToring Nigerie into a "leveloped notion®
talring o respectoble posticnn in the conity of nations in op short a
period of $imc vo possible.

Secientific rescrrceii in Nigeria should of necescity e larpzely
oriented ond dictoted by present neceds ~nd problens of reupl relevance,
importoice and peevlicr to her socinl, political and econciiie conditions.
At the smme tine, however, onc vould wern sthongly oguinst wyppic
plamming of reccorell wrosroarnes taillored to nett cuyr precont needs

alones Our seiontific rescareh »orsrammes should Le peohered o toke

care of Inaginary ond sweculntive problens and should bhe flexibly
futuris tic, copable of expanding md being ndapted for all purposers.



B T

42

[T -
] k] - - . . - .
- - - B -

The tagk of ap;;':-‘l;)-'ing Scicnee md Techrniology to development connot
be dane by ou.f geiontists working by themselves in their separate special
arcas. What iz being advacated for Ly oxperts is o necessary integrated
and interdisciplinnrr approsch to the probler. IIigoriLELn soientists ond
teolmologists shwuld be challenged md canfronted in such a way that
fhere euuld be no cuentim of inadequate funds md Lacilities.

They should be encourcged to asguire self-coniidenco which will usher
in o greator sence of psychological indovendence ond national sclf-

ralionec,

(1) Tigerisn Council for Science and Teclzology(NCST)
nd gmual Report, Logos, Federal Governnent
Irinter, 1971 Pub '

(27 Scicnce Association of Fireris, The Diycetory of
Seientific Researel in Miweria, Vol.J, Ibadan 1968,

NCST, Inowmurgl Brchures Legos, PGP, Hay 1970, Pa5
Ibia

{3)
(%)
(5) ¥esT, 1st Anusl Report, Lagos, FeP, 1970, P.10
(5)
(i)

5) MWCST, 2ud Awwal Ropoxt, Logos FGP, 1971, Peb
V) Ibid

(8) OF @it F.7

(9} 1bia

(10) Op-cit P.8

(11) oOp.cit P.12

(12} wCST, ist Annual Report, 19/0 T,
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for production®

Paive 11 Chaptor 1

CONGEDT, OF RESRARGH TYFPES

"Rosoureh’’  cowld be defindd ns " the methedioal, systenatie,;

dirccted study of n subject which is still levgely wnlmown ."(1)

Modern ruscarch is cither basic or opplivd. Thougl there is no strict

 division line betueen the two; LASIC RESBARCY, is nore goneral - o

theoretical oxplorotion of the bases of axistonce wmdertskon solcly to
ingrcase tho sencrsl store of mowledoe -~ wherens AT LTSL RESBARCH
Licludos definite projocts dirceted towards pruacticol applicntion of
Inowledre uncovered and has a specific encl.(zl’} " Tho engineering aspects
of rescoereh have coe to be known ag developrnent, which 1s the syscnatic
uge of rosearch for the desim and production of ucterisls, dovicos
ond pretotypes or for the orgmizing of mcthods, processcs and gystons
) Deovolepment”, thorefore ig the essential link
betweon Jasic and Applicd Reseocyeh and their indusiricl aprlication -
henco the chosen titlo of "Hational Contre for Heicntifie Research

end Dovelopment® for this thoeade.

The Iecd for, ond the Type of Resenrbh beine Provided for ...

Scionce and Teclmolgy are goneral tornn cubrncing very wide and
varied fiolds of lm~wledge. Conseguently 1t is alnest inpossible to
doal with 211 the fielde ot the cane timw ocxcont of o very clenentary
level, Thoe developrwent of Seientifile ond weclmelogicnl rescarch in
Kigoria was diseusced ot length in chapter 2 of Daxt T of this thesis,
above. It wrs shown thot for the yerposce ¢of reocarceh, naotionsl rescareh
councils hive boen set up undeyr the :‘.n::ls ol tho Mireris Council for
Seionco ond Tochnology. Tt was furtlor peinted out thrt of the four
existing rcze-rch councils, namely, Aoricvlturcl Research Cowncil
of Nigerin, Medicel Rescrrch Council of Nizeris, Industrial Resenrch
Council of Nigerin md Notural Scicnces Cowmcil of Nigeria, it is the
Natural Scionces Nesearch Council of Nigeria that hns no special
research instituws, wherces, one oxpects it to contribute to seientific
rescarch in iorc practical woys than s{?;’;ortmg research projeets in

the Univoraitics.
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n¢ sceg o nocd for a ccuplomentory rescarch ectablisiment to what obtains
in the Universitics in tho dovelopnent of Seicnce and Teclmolgy.
In this regard, in order not to duplicate ul}.-_.'b cxicts in the Foculties of
Science end Engincoring in our Wiwvergitics, the conteimoraxy school of
thought advocating m interdiseiplin.xyy aprrocch to sciontific end ftechnolgiceal
rescarch mmd developnent would be encournged md gup ortud.

Purthcrmore, one soes o need for o practicel antororious estoblishnmoant
to co-ordinate ond docwnt scicntific roscorch woris and to propulcrize
rescgrch reonlts to usaful adventage., One would ~lse lile to point out the
necd to provide tho chellenging opportmity for talented mad intercsted
Nigerim sciontists ot home (snd those abroad duc to lack of stichidpportunitis-’
to nake their contribution to scientific lmowledge md ncotional developnoent,

In view of the frct fint the dovelopnent of Scicice :nd Technology is
& crucial ngpect of our notional development = ndvencenent, md in vicw
of the need for provisions to be nade for susteined scicntific research and
the fnet that rno such enteblishnonts oxisct in Micria todny, it is being
proposed hero ti: t i1 intoerdisciplincry rese-rch coenire be plmmned for,
desigged md scp up Yo coter for fundrmentcl resccrelr ind developnent in
sonc baoic mnd relicied I:In;',iudscicnccs. - Thie is the Theuae of this Design
Thosis.

2.1.02 Yalidity ond Officicd Governuent Vicws of Forvoseal,

The idon snd »nropos:l for the tyme of roscoreh cen re nodo gbove heove
been retificd as volid =nd relevant te the develownent nceds of the nation
by the authoritics ol the Hirorimm Council for Seicncoe mnd Toclmology,
Caobinct Office, lingos, during ry private censultctions with the Principal
Sciontific Secroteory to thie NCST. Suffice to nontion that the Federal
Military Governnent Lis sllocrntcd for study wnder tho auspices of the
Nigerion Council for Science nnd Technology, the Forsibility of "m intor-
disciplinary rescarch centre consisting of lcborciarics, workehops, supporting
30rviccs, ...e.... to De cotoplishiod for long-ranpge fundrnental ond sprlied
research in arcas relevent to national developient not covered by emisting

research instituticn ¥ in this Third Nationel Dovelopnent Flm poriod. (4)
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TART II Chapter 2
ATEMET OF PURLTO

®,2.00 As hrs olrerdy been digcussed sbove, the CTosus of this thesis is on
m interdisciplincry scientific recenreh contre for lNiperie.
Tho architectur -l objective ie to evolve the plmuing =nd degipgn of o
Wationel Centre for Seiontific Resecreh 3l Dovelopnont” which will
corprise o cuiplex of interelitcd offices, loborctorics md other ancilloxy
regcorehl £oellitics within o floxible, ad-ptible md conducive ~rchi-

tecturnl setiing

| 7

md environrent; with m: srchiitceture thot is Tunvtionk)
ey i o

based on i cris oxyoarence end environnont; nindfi:l of the role of

gseientific resvrrell in the advenconont of tlho fronticrs of Mmowlodpe md

wking evury ol ort to visuclly potray th-t role,

2.2,01 The Thesic titlo "W TIGNAL CINTRE #C.: SCITT INIC RTSBIRCH AND
DEVELC.TiZ ™™ (11CrD) ie derived fron the fweiiins of the roscarch coatre,
nonely, tc oontrisute {o national dovelopixr.t through interdisciplinary
scientific rcascnreh Ly providing freilties for beosic and applied scientifl
regecrch withiin tho centre, go thot the roawlis fro the forrwr con be
used by the lotier ond vice verse, to respcetively covelope ond adapt
researei: finlirge ond wiverselly aveileble Inmowledse to neet our notional
developient needs,

4,2,02 Scopo of tie :rvoposcd "etional Centre for feicntific Resecreh mnd
Developigt * (NCFD)

- Tho HC/ 5 is being proposcd %o be n conire Jor saie basic, fun-
dopontol, cxplorntory md applicd rescnarel :nd developnent in Scienco

md Teei: ology i the areas hitherto wntuucivd by cxisting rescarch
estchblishienta, Jxoos such as tho sgriculturcsl, sgadeindustrinl, ond
nedicienl scoinces alrady hove sene mgocorel edt-llishuents to their
credit, ~ud it is hoped that o lot would be d.ne To nolie use of theso
faciltics foxr their respoctive purposes. 'he co:tre being proposcd would
bo esgentinlly ooncemced with sciontific md toe'niienl rescarch ained ot
nationnal developuent end building up of o netionnl copnbility in Science
and Teclricloyy in such ficlde as the issuwe of "Tochnology Adaptation™”,
Local liaterinls”, "Thysical mnd Chendeal stmdarls md Prouportics of
Elenents, conpoun”s mid Love of Noture no iy be disconvered nore cssociatod

with our lce~tion on this plmect.
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Other arons for such pilot research work inelude the problens of "Erergy™
nd "Attemaotive mergy™ as well as ey othier arces deencd appropricte
by the rcscrrch tenns, The centre wovld alse cor risc mn ecologienl
control rescnrel sccetion to toke enre of the ecologicnl inplientions of
any developre:t .

Orgenizationalily the NCSRD would be wndur n Jisvetor with two

Deputy Dir.ctoro, leods of Scetioms and suported by n conbination of

sciontific 4 non..geiontific stoff., The ccnire being of on interdiseipliic =

nature is ot wlur oy Rescorch Councils but direetly responsible to
the Nircriin Council for Seiance and Technolory md te the Federal
Governuent tixrougi the NC5T, Tho centre will be guided by the policies
of the Vi wvris Cowmecil for Seionce md Tecimology, ‘1he centre would
neintein dyronie xelationships d th othor n: tionsd mand intemational
rescarch cstabliglnonts md wiversitics, rs Jetnilod below under
"Functions of the LOSRD",

FUNTIOES O T NOZRD

The furcticns of the "Jhtional Contre {ur Jeicntific Research md
Developrent” inciude the following ond ony oilvrs s ny be found necessnxy,
Resgarch - Whe HC-D will undortako end pilot rcsenrch in the fields
listed above ~=d »roote seienctifie rescore!: in e country by way of
assisting olror mesurnrch establisiments,
geientific ifowiticn -~ The ecntre will erb.ak o the ponitoring mnd
dacwentation of scicrtifie resernrch resulis, gonerel scientific informtior
within aid v’ thout the couniry with the ain of popularizing and pulicisirg
Science nnd Teelmolegy d nelting availoble ~11 ¢ ¢ wseful espects of it.
Lo-Crdinat . - The cenire will serve as n ¢ -ordinating nucleus for
sciontific rescarch it ngy cstablish in stote’ 1t institutes or sponsor
in the nations)l wmiversities,
Co-Cperaticn - Noti-nall y, itle eentre will co-.onerote and eaxTy out
rescorch on consultakey basis for governiento, wiversitics, md other
mae:;:h i.r:a'l:it:za. The centre would have very sirong connections with tie
proposed Govorniont Hetallurgicel Laborctory at Jos: the Nirerisn Standordo
Organis~tion of tho Federal Ministry of Indu tri a; the proposcd Nuclear

Rescarc!: contie, Ife University; =11 the Hetional Diecsenre’ Councils




19
espeeially tho "ol ol Seiwnces lescerch Cowneil of Figeria", md
the "Inductricl Rescorch Couneil of Nirvrin, beecnso of its inter-
diseciplincxy posture,

Intertuntionally, the eentre will co-oper:te witd sinilar orgmi-
sotions (if any) i the ECCAS menbur Stntes, the C.L.U. Sedentific
Rosearch Corv:itioc, siilar omd willing resenrch establishnents anywhere
in the worild,

Coferonceg - The centre would be cxpected to orgmiize ond host a
nwber of netionel md intermationnsl confercnces, syrpesin and worke

shops to procote the oxchmge of ideas and !miowledge,
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OnGANIS/TICN A'D OPERATICN OF THE CEIVTRD
As carlier nentioncd in the text, the proposzed centre will be ’,

under a Director throuch whon the centre is uwltiiately responsible

to the Federal Governrent through the Nigeriam Co'meil for Seionce and
Technology. Under the Dirvetor and his two deputies (one in charge

of Micscerch natters’, the other to be in choerse of "Cthor natters®)
is a hieraxely of ileads of Sections mc #hwir supporting departnents.
The nunber of Jeportnte prow just os now re: uireients coe to light
fron tine tc tizc, At this initial stoge the operational dopartrenta
considered inelude: the Generel Ad-inistrotion, Infom:ation, Research,
Vielfcxe, Sorvices mmd Meintenaco .dep:rioonte,.

The opcraticns :id activities in all ihe ceprrtiionts are clogsely
rclateds Thoe inter.tionship is more erucianl in the Research departe-
nents =8 escentially, all the seientific end toc.nological reecarch
gtaffs are Wlluvidv, The nethod of recenrch beingy advocated and

encourgzed is ilie "projoct nethod of attacking rcscorch pmblena".(1)
This rethod reuires the efforts of individunls hov'ng nany kinds
of gpecialiced troining in order to foeus on the prrtdcwlar research
job at t'e perticular tine, the recuired physicel, chenieal,
netallurzical or mny other specialized knowledze. If the research
staff is lorse, it will be possible to take on nany rescarch projects
at the sane tine by sinply assimming a "project tean™ to each research
job. Each rescorch jbb or project will be taclled by a malti-disciplinar
headed
tean - by s:cecialists in the fields to whiclh thc rescarch essentially
belong. Flexibility in peyonnel assignnents is thercefore nocessary
emd previsiono st be nade to facilitate it, e tecehnicims,
expecially of the junior mnd intermedinte renks and the clerical
stoff attached to rcsearch dopm%fng?u;.ll, however, renain essentizlly
non-fluid,
Architocturel Tuplications of Organigetional Styueiure
Jecamse of the wnpredictsble nnture of rescorch work, FLEXIBILTY
is essenticl in a1l aspects of the design rmmging fron the site planning

(in which aderurte provisions nust be nade for fuiure cxpension) to the
accommodrtion to be provided for offices and Laboratorics,

Pootnotes: (1) Architectural Record, Buildings for Rescarch, p,v, Dodge Corp. 1958.
— i - Pl % .

20




o . g = T T—

I'4RT IT | o Chaphor /

MHEE SPRCTAL RECUIRIMINTG

&

ne idontifies threo rather bosic and speeial resuircnonts for
tio estoblighnent of %roaremaive sciontific research centre:
They arc the Funds, Land and Hanpower,

The "Funds Requirenent™ is very crucial beeruse olbher reguircnents
arc in ome way as the ovher related if not depondent on it. 1y the
vepy nature, scope and nogmitnde of e research contre dbeing ropesed,
the question of fundg resto gcuarely on the Federal Goverwent for
the naotion. Given cur present ceononice poteniial =nd the overiding
noed for the urgent extsblishoent of sueh o research centre, it is
being esmuned that the finmeihg would not be o peoblen (Te proposcl
is mywry o hypothetical onc),

The requirenont for land in g0 ruech ond uwnpredietable that the
giting of the roscarch ccentiv 1ual be chosen o be withiin a l:mad uase
zane where future czpensiun iz very possible /nd vhore homards of
atogphoric polution, noise md vibrotions arc aither non~ciictent
or nininel. This foetor io eompidered in detail Iater on,  Acauiring
enovgh and suiteble lend mywhere in tho country should not be a
vroblen, in view of its inportonec to tho nation,

Very hirh quelity md sypecielized menpower is recuired for the
type of research centre being proposed. Tho ghortose of such high
colibre nmpower is conon kaowledge, rorege as the 8toff conjositien
should be overWthelmigely Mizerim, in view of t he nain iden of selfw
relisnece, ‘Tho sghortgee of high level and oducated Nigerions will
beeone nore acute s a result of the phenonenal expansion in our
uiversitisa.

The problen of high crlibre mmpower can only be szolved by
éoncerﬁed efforts by the Govornnent ond ingtitutions of higher leaming
to encourzgse wnd supnort talonted, able and interested FNirerims to
pursue postsraduate and post-deoctoral studies, As of now the proportion
of higher degreo groduates md students to that of the undorgraduates
is virtually insignificant., fThere is » serious ncod for a review of
our postzraduate schenes with o view to inprove on the preaoent aleorning

Nooezlou?, 2%
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In addition to alding novr highor deerce students, gonuine offorts should
te nade by the FPedernl Gowernnent to persunde thowsmmds of highly gualified
Higerians which aofe ocatierod all owver the werld to cone over to thelr
notherland nd help uz, e believes thot world-wice but covert publicity
to Nirerims ghout the challenses of eatablishing a momingful md
strategie rescarch cenire would conviec nany to cono lowme, Al Wigerians
nmust honestly contribute to ovelve a2 stable politicnl sysicn for the
country as this has been one of the crueial foetor keoping umy serious ,
peoce loving and highly sualified Nigorims abroad.

411 said md done, it is the spirit, gedgiantion o°* honesty of our

ceientists thoat will enslble thom to find the "Truth" we ore striving for.
 (sec ipyondix tables 1 - 8 )
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PART II Chopter 5
LOCATION OF I CHW'TRE

Hotional considerction:

7y the nature and scope of the centre hoi'ng yroposed which in
dircetly reponsible to the ligerica Council for Science mnd Tochiology
(esr) mnd wltinately responcidle and secountable to the FPederol
CGovernnent, location must be erxefully considered in the intercet of
the nuption, Ae a natter of rcquirenent, the HCST Hecdquerters ruwat be
in the Fodoral eapital and in closc relotionghip to the scat of Government,

Idcelly, the contre being proposed should be ap closc cs procti-
eable to the headruartcrs of the NCIT for eormmic,tione md iff need
be inspectorate purposcs. Preetienily, the contre requires o quict,
noisc~froe, vibrotion-free, polution-froo and lend rendily ovailable for
substmitial expension n~xen, [ periphercsl ayea within the Federcl
Territoxry which is free of indus Lricd developnonts and sctisfica o1l
tio revuirerents nentioned alove would be wvery approprinte.

At the tine of the studicc for this thesis, Lagos wns the pro-ten
Federal ecapital na the iscue of the MNew Federal Territory hod just been
settled, The Federal Territory of Niceria is on 8,000 square kilometre
nren in thh centrsl pert of the country to the south of Abujo town in
Figor Stoto,

This neons thet the headquortcrs of the NCST (w hich have not yet
bee:t built) would cmentunlly be built in tho new Federsl eapital, mnd
within c¢,gy reach of it should e leocated tho rescarch ecentro boing
proposcd,

The Fegeral Territory ic the Tirst choice and nost suitoble site
in viow of its scopc, function md ultincte responsibility to tlo
Federal Governient, Howewver, the nnin problenm in the wry of citing the
coentre nt the Federel Territory is the lael: of a plorned oand zoned land
usc nop (as ot Fobruary 1976).

M alternative site would be choscen outside the Federal Territory,
besed on its own merits. The sclected site would be used as a "testing
ground"” for the propsals, Foctors to e considored in the sclection

of the alternative site inclule tho following:

26
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har closc the aree is, in terns of encnitics, scrvices,
utilities ond aveilable nenpewer, to thot expected of
the Feder:l Territory;

how closc the orce is, in tems of distonee, to the
Federal Territory which if reasoncbly not teo far could
in fret Lo ultinately a locatimm very suitable for the
purposce cxpectod:

how closv fhie croa is to the Federcl Territory, in terns
af end in the light of sonc of the considerotions for the
sclection of the losction of the new i-‘orlurr_'l. Territory,
nenely "eoentrelity, good and tolerc-ble elnionte, lond
ovailerbility ond use, adecuwnte weter supnly , orm————
physiccl ploaming convinience, scocurity ~-nd nulti access
posaibility"; for cosy rocd, rcil and ~ir commmniection
linkg with othcr parts of the couniry, copeeinlly othor
roscorch estoblishnents ond the wmiversitios;

ony other fretor to the credit of the ~rcs wnder

caensideration.

42.5.03 sis of possiblo locotions:

Each of the four eriterin for sclecting o feasible loention for the

proposed contre will be consicdered in tum,

(1)

(11)

In considering "how closc the area is to the Federal
Tebritory, in ternms of onenities, services, utilities
nd available nonpower" cne imedintely thinks of
poagible urbmr crees of the country, The nojor urbm
arccs in the country include the "acting” Federel capital
of Logos ond sone state capitals 1ike Tkejo, Ibadm,
Kadune, Xono, Bnugu, Jos, snd Port-borcourt, These cight
urben arecs could be comsiderod in torms of the facilities
they hage. However, rather thrn debnic rmch on them, tho
other foctors would be taken into considerction in order
to furticr reduce the nunber of urbon crens for enclysis,
Ir concidering "how closc the aroz is to the Feder:l

Territory in torms of distence, one finds out thot



(i11)

(iv)

Kaduna mad Jos cre the nesrest with Kaduns béings o littlo
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..

bit closcr then Jos ap the orow flicg. Kaduun hog aiotheyr
adventage of boeing currently linked by a Notional Highway

under construction fron Warri in Bendel 8,-re, through

t .
Denin, tle proposcd "Steel City" and Lokoja in Kwore State,

and througlh the Federal Territory.

In considering "how close the orea is to the Federal
Torrifory in torns of the emmsiderations for the locotion
of sono, nruely Peentrslity, good ond tolerchle clinnic,
land ovelilobility md use, cdeguate water SUDDPLY evecvasrae
physicol plaming convi.n’dnc.e, secﬁrity md mltiscesa
poasibility seeee-esreseee’ one finds thot # ugh Jos
reputedly hos o good ond telerzble elirate, Eadunn excels
pnore in teres of the othier factors of contrality, lamd
oveilability, physicnl plonning convinicnce and rultlaeccas
possibility, Thot cxplaing why Keduna wes one of the four
najor arccs ineluding the prosont ;?_edoral Porritory that
viewed for the giting of the Fedoral Territory. It is of
significonee too fto point out that Hodune along vith Logos
mad Portharcourt have a "Pedersl Status" being designated
by the Federrl Jovemnent ~s Federcl "Speical Avcoagh, Of all
the Federal spoeicl Arcas, Kndunn is the acorest to the
Federal Territory mmd one would expect nany Federsl Govermment
egtablishnents to bo locnted in the ncarby Fedorol Arce of
Keoduna,

Other points to the credit of Kadunz aro: goed rood,

roil ond adr Ilinks with 211 parts of the cowntry, its
"eentral® locotion with respect $o 211 the oxisting and
propesed univorsities, Xadunrn, being o non~university down
hos the pesgible advantote of being neutrel snd unbiascd
in ony inter-university politics, With the siting of an
0il refincry in Koduna, therce adde o ncw possibility of
direct mmd cheop suprly of natursl ges to be used in the

reseorch laborotories.
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In ticw of the ~bove arpunents in favour of locrting the
proposcd "National Centire for Scicntifie Deseorch ond Developnent!
in Kaduns in licu of plaomiting nops for the Poderal Territowy, it
is being subnitted thrt Koduna eres would be uged for the physical
Plaming ond giting of the proposed centre of thils thesis,

rootrotion

The naps shown were "eulledY fraon one of the
Vational dailicve - the “Mew Wigerim!.
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P/RT II Chaptex 6
THE GEOGRPIIC, CLINAT W AL SET TG

Kadunin, the capitcl of K-duna State is situnted '.rj.thin the
northerly Guiner S:wvennah vegetotional zone of Nigerir, approxinately
ot lattitude 9° 30" 1 :nd longitude 7° 30" L,

Knduna eeme into oxistonce in 1912 when it wos locoted by lord
Lugnrd os the uost strategic plene for his colonial cdninistretive
md pilitery hendquaters for the then now protectorcte of Horthem
Hi.'_:uria(” Knduna continued o5 the capitcl of the lorth.m Rogion of
Hgerin during the cclonicl nd the first six yuors of post-colomial
Nigorine It beccno tle capit:-l of what is now known & Kaduna State
(being carlier celled "iorth c;ntrd State") in 1967. In Pooruaay
1976 it weo given o rov gstotus as o "Svoeinl Aren’ of the Fedoration
by the Foderal Govornuent,

Kaduna is not only = inportont politieal ond sdministrotive eity
in Nigorin but has steadi grovn into an inportmmt nilitoxy,
tronsportation, communicotions snd industrinl centre with o population
of well over 200, 000 people fron ny conservative cstinnte,
Topogrcrhy cnd Goolory:

Kadunots regionnl topography consists of -~ mlling parle-like
terrrin with l1ittle relicf situnted 2bout 30.5n nbove =md below the
61.0n (200') conteur linc, fThe whole ~ren is erossed by noture wooded
gtreans flowing in broad aslinllow vr.lleys.(z)

The besie geologicsl structurce is nomatic of nixed strecky
rocks, granite in parts witl: drrker softer hande ond mueh varied,

Tho watcre toble in Kedune is usunlly cuite hipgh, neejing thet
(3)

conpar: tively, wells ore sunk to a shallow bore of less ti-n 16 netres.
ate g Wing:

The provailing winds during tho dry scasan fron Novenber to March
are the dry, cold c/nd after strong, dust ladon Hametton winds which
blow fron the North-Ecst straight fron the Saharn decert regions,

The preveiling winds during the rniny scasan fron April to October

arc the South-VWest Treodos.
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It must be noted, however, .f:h.a.‘f:.tho roin gtorg wiich are usunlly
violent with thunder :nd hiphligh md proceded Uy o driving wind,
core fron the Nort ~Dost: «wd if 1o fron this quarter thot non necds

&
the oot protection «11 the yuar rad- climateicnlly spurl-:ing.(r)

Tenporature

| Generelly, the hivhest tnperstures are dn M.reh/April -nd ronge
boetwoon 3500 ond 40.500 while the lowest arxe in Dece!.lborf.l'r:iumy and
range between 7.2°¢ md 12.8°C,

The relntive humudity during the dry scason uoy e woll beldw
10 percent In the of termoon ond 30 per eont at dmn,  This é‘::us.es the
sltin mnd lip to ereck vhile #he fine dust blowm by the Drrociion
egerovates the nocnl posrmyres, 0y nid rpiny sonson in Awgust, tho
rolntive hunidity ot niddey con be owver 70 pur cont (nd ot &wm 95 per
(5)

cent .

¥aan

The clincte of Kaduna con be dosecribod ng molerate uitlout the

oxtrornca of the "sul—snchrren" zoncs furthor nortlh :n:d the reinforcst

zone of tho south,

(‘I) Hng ook ond Patners, KJDUE , London,
Faber and Febor Linited, 1967. P. 18
(2) op. cit., F. 20

(3) 4 bid

o T (a) ivia
. (5) AP eit D.21

¥  The mape shown wore tolion from the nax
lock Repart on Haduna.
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FART IXII Chooter 1

GELME 0, RICIILENY, FACILITLLS
There are four basic ~reos in my Rescarch contre (Loburctory

conplox)“ )
(1) the area for Roncorel itself

(11) the naninistrative oificen end facilitice
(iii)the enernl sun ort focilities such ns suditeriun nd caftoria
(iv) scrvice faciltics such no vorkshops mnd boiler plon‘s,

The addtiom of tenching requirenents doco not change this pattemn
significontly, Gue :inin roblon one rnust pgurrd astinct cepeeially with
tle ron reacarel freiltioes ig to prevont thon fron intorforing vith the
Copign of the reseerc!: arvas, For exanple, o badly loc. ted ouditoriun
or héler plant ecm strangle cxpmsion md interfere ith odficient
expmsion of the resc xeh rrues,

The nost coprchensive woy of svoiding such difficulties iz the
overall plaming grid. A anster plan nust nake provision for the
expmoion of cach of 2ll the four besie clements that sle up o Re search
cantre either tirows. caninus type of development or thircw™ sufficient
articulation mnd separciion ef cach area.

A11 the four bozic clerents cxeept the "Reseaxch arce) will be
trented in this chapter, Tho "esearch arce” will be oxeluively
trcated in the noxt ehouter, in vioew of its inportance,

Jhe A dodnigtrotive Officeg:

In the adniniotrertive nffices of the Rescareh Centrc, os in any
adninistrative set up f oifices, the spoee required jor orployee will
depend on type 6f wor: .. in torns of rank: use of cquiprunt or nachinory
degrec of privacy; mnd storryc needs,

Generrlly, the off’ico of the chief executive should be "exocutive"
with enough allowmnecc f.or a1l connittee neetings, iigh ronking
adninistrative officcrs oi:omld have separate offices, wh.reon other

adninistrative persamel nay share eofficee,

- 35
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Sone of the nost inportant supporting faciltics to the cffective
functioning of any resc reh estcblishnent ineclude the Librory, the
Conputer Unit, the iublicction (or Prosa) Gnit , rmsow/oxhibition
facilities for public iniomation, a conference conplex for both
intermnal and oxtemal perticpation, md o closed circuit television

Sone basic wmdatmding of the fumction of cach feeility will go
a long way in 2iding dho offecicnt ploaming of the roscarel conplex,

Tho Librory

It is connon lmowledse heow inperimmt the Libroxy is to any institution .
43 nuch as practiecble the library faeiltics should he within cagy reach
of thc users - notchly those engaged in resc-roh weoricy 4'c effaect a
greater degree of pruxiunity to research nres, seetionsl libraries could
be orgmized, so th~t the cenirel librexry could e~tur for nore general
agpects and ctocl: rare collections and govermnnent docwnents as well as
journals,

The eateporics of uscrs of the library include ithe rescarch staff,
its ovn staff o d perhips = controlled munber of outsiders who nay be
allowed to use the library for reforence purposen,

The activities thaot @ e place nd noed to be cotered far in the
librory include:

- noking referencen to books mnd journels

- goneral reading

- optudy and "poper uriting"

- information » trieving

= libroyy adninistration

= library bocoks ond periodicals nending md binding

-~ shipping mnd receiving of books,

Generally the f-cilifice to be provided to cater for the catalogue
of activities liated ebove oan be grouped under four sections:

(1) The introducstion to the dibrary building, which consists of the

following:
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. tho vesibule
« lobby and contiol peint
« cireulation scrviecs
« reference facilties
. periodicnl indexzes
« etard entelogue
. browsing foeiltico - if any.
(2) Teclmicnl procesces and adninistrotion which consists of
« receiving mmd ghipying roons
« teclmical jrocesses
= order doportreant
=~ catologuing
- nonding, binding, sorials md governnent docunc t processing
- adoinistrative offices,
(3) Dooks and Recders which conziste of.
+ the bo ks ot:cks
o« Toanding focilitice ~ tables and enrrels
« 8pocinl collcetions
« bibliosrnphy
» nicro-revrocduction facilities
. audio ~ vimunl facilities - if need be
« seninayr facilitiecs - if need be
(4) 1dseellenous freilitics nay inelude
. auditoria if need be
« 8talT roong
. anoking recis or lounge
« typing roon
. toiluts
« Fire exits ete,
The "library keys" axc those tools and services that serve as keys
to the libeary md should be visible imrmedisiely beyond the lobby.
These include the inforstion dosmk, the girculobion cdosl, tho gard

- -

eatalomue ,indexand referancc services (bibliograply) cte.
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(ne is of the opinion thet for new rescarch establishient, md any
high instituion of lecrning for that natier, the librory should be so
designed to be o big as peoceible in order to confortrbly contain the
cantinuous increase in tot-l volune of books and poriodiepls for at
loast two decados,

Generelly science collcetions double about ence in o cecade and in
deternining the arovnt of cpace roguired for stack spece e nuuber of
volunes heos to be trenslcoted into "square footage" cutinqio., As 2 rule
of thunb, by dividings the total nunber of wolunes tc¢ be accormodated
at the end of the plov ing period by the foctor of ten, the resulting
figure is epproxinctely tie nunber of square footege rersuvired for shelving

the collection .(2)
Lecording to Dr. Ralph E. Ellsworth in his book "Plmining the

¢ollege md University Library iuilding", the shape of the boolk stncks

will affect tho caleculotions nentioned above. For o long narrow roon

will yield fewer gru~re feet of spnee per wmit thon o & uvere ma.(B)

Swmnary for book aspace:

According to [llavorth -

(1) to allow space for c:rolls around the edges of . ciock £100r we
and for doubl'ng the overall collection usze ton volunes »er square
foot,

(ii) Five voluner ver Llinecr foot (per 3000 mu) will o)lov enough
working spnrec for ncarly doubling the size of tiie collecetion
j.o. at the begiming tle sghelves will be holf Imll,

(iii) There ~re ml_lm' vays of arranging the stacks witliin en ~rea but one
uistake to avoicl is to ferce rcaders to wolk across a rending
arca to get ot e otnecls,

Generally, tie rending space could be within or adjacent to the
book stacks, For senersl wniversity libraries an "dpen stocic gysten"
is adequrte for wmdergradu tes, whercas the graduatc students o "elosed
otack sycten" witii carells to ~void the rathor noisy open astack systen.
In o resenrch establishment vhere virtually all the users nre graduates

md resenrches, the use of gstudy carsells are” inperative,
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If possible these carrelds slionld be sound proof enough to allow the
use of a typewriter, Somctinws the corrells are desired to e larse
eaouglh to enable the scholar te work uith his secrctary.

The anownt of space ncedced for ~crvices varies with the kinde of
gotivitios the 1libroxy will supiert, Ceruv-in basic functions con won to
all librorics, however, «xe:

e Circulation cantrol mid procecscing
. reproduction cquipount
« oobcddoguing md proecescing feeilitics
» Storsge wnd wash reoon foeilities.
To Cetemine a reasmable plonning figure add the rending space and
bockapoace and muliiply by twenty percent. This rcsulting figjure will
give an approxinate total scvore footnge requirencnt for service space
for plaaning peried covered in the projoctim.(‘;)
-1.04 Puplic:tion Unit
The nced for a publiertion Sr Press wnit to any rescarceh estublishnent
rarel, needs to be enphasdézed , Some of the ndvanteges of sueh a wnit
inelude the reduzed comxmnicotion gop betwcen the authors .nd publishers;
roducnd exponscs on public:.tions espeeially as comicreisl publishing
coste aro wiprodictoble md on the wpwerd trend. The facilities to heo
provided nay combine printing ané publishing fmetions,
Space requircndnis include oificos for adninistration, oditorial
md zraphic desig; dark roo.i, spaces for the production plmts md
storage. "One storoyed buildinge sxe prefered in order to allow
continuous nonufacutime flow platicems” (5)
-105 Closed-cirouit Television Unit
& inportent factor in the o ficient md sucesseful operation of any
regoarch coantre is the case of comimmication and quick transler of
infomation to all conpone:t seetiong. A closed - eirouit television
nework within the research esteoplishient will aid and pronote the uwick
tranefor of Ixfornation. Vith o television systen it will be possible
for infornation to be reloyed to ws nimy parts of the contre as have

television receiviag scis at the roue tinme,



M

It would be possible Tor pmel discussions or special laboretory
procedurcs or reports on renote md off-the.centre activitios to be
relayed to all ports of t.c centre at the sae tine, T scope of use of
o cloged.ecircuit televicion network as n facility for niding rcscarch
sork is flexible md could b adapted for any purposc.

Generclly in ingtitetions where eloscd circuit television faeilitics
are uscd the inotdllofims e sinples At Pornoylvonic Stnic University
in Awerica , for oxmovle, ithe installetion consisied of one studio with
tvo “widicon" ermorac, o nrofessioncl cantrol room o wvell ap slide
(3)

In o report an closcd eircuit television in Crmadn Universitios

filn projeotors.

it woe sugsested thet a rcasonable studio sizo could be sbout 32! by 34!
(9.7n x 10,3n), tho list of apparatus incluge carercs, vision nixing
ccuipnent, nierophones, televine, videotrpe sound e vipuent md ponitors.
It wap rlso surrested thrt three ecaperes are ldeal wiiile the ataff
ineludes
- cperenwn - one for each canera
~ earer:s lenhrol oper..tor
~ oound lowl md lighting cmtrollers
nainwenaice meincerg
- proprormie (irector/ woducor
- grophigs actis®s
- cloricc. musistnts
The é dio ip tho hopat of originsl progrmuwcd television and

is the roon "v:mn tolevicion emwras arc uscd, ( 3 Studivs rmmpe in
gsizo fron the of ¢ roqular office to large studios md varioty
prograning. h‘-""'-"l‘j,?_‘ accou nticrl requirenents depend on the type of
progronning 2 In My case the atudio must be insuloted agninst oute
side: mnoise nd ‘wolated fron vibrotions thet could be felt by scnsifdive
corerndy g“vd'i.oa sgtould be loc.wd to aveid Heowvy outside traffic md
vibrotions ¢ o hoa®y nachinery,

g};oqu couninins elecironic equipmont for nonitoring
mnd cof®ling the studio ousput, It nay have separte apartuents for
somnd 1o ) pletu-e (video) ind Bighting control. Contrcl rooms
uuct{m}jlf ba nseemeible to the studio which thoy serve.
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Conputer nit(9)

The Notionnl Office limagenent Asaocim.tion. of tlﬁol mﬁ.itod Sf{t.tés ﬁf
Aerica defines o computer as “a dsvice orpable of accepiing information,
applying prescribed procogies to the infornintion, md oupjldying the results
of those processen +.... {ron intermally stored inotractars «..vieae "

The use of aonputers for solving soientific md engincering problens

«nd oaloeulotions sre swrell own, Tn the fields of sciuntific resenrchy

tha computer 1o o tine savirg olly ond daily now prospects Lor 1ts uso axe

“being figurcd out, .

The ccterorics of uccers include the curious "public™ vho may visit the
locntion; the adrinistrative steff who moy wse it for nccommting purposes;
the rescarch perasoiel who will neod the conputer services for their
vosearch; finally the roast direct cotegory of users cre the computer
cverntionel stafl whwoos@ duty it is to control the ruming of the machinos,

Tho entegories of uctivitics thot tnke place ot tiwe corputer unit bear

direct relotionships 4o . the entegorics of userz, Consecguently tho

cosval visitor poes thore for viewing mnd if vossible be vriefed; the staff

members of the instifution swonit programes to be run md to get thoir
resulis; while the conputer sitoff do the operation of machincry, and
wrdertoke stn%fing amd prollon solving, The run.ing of the progromne is
wsuadly int fwo pords, nenely the prelindnory ox “cheel runiing and the
nain conputer operation, ) |
The facilitics o e provided ore to meet the necds of the aetivities
outlined above, The fredilities include:
-~  the pdninistrotive offices for officers
~ and elerical assist-ate;
- "Ready Room!" or proparction room whoro program:\ea. are subpitied and
reaults collected, | ..
-~ Yoy punch roous{s)
-  a¥%illeory ecuipment room for proliminary or check running of programes
=  viewing spoce Tor cosuwel viesitors |
- nain computer roonm
- nochines roou

- storage speoes,



- naintenmee engincors! office,

- library, seninag. roon etc may Lo vrovided.

Computer Srocial recuirements

Factors that rocunire adequate and speeial eonsiderntion right from

the planning stoge arc:

(1)

(11)

(1i1)

(iv)

(v)

(vi)

The choice of couputer gysten and therefore tl"::o... adequafe ey shalelc]
it requires for its installntion with adjccmm?t spoce for maointono-
nce enginccrs,
Trovision of ade uate gpaces for auxillary mechanical ecuipment for
the couputer.
Flocr otrength and emstruetion: Undts whieh eonpose the cenputer
myaton (Blectromic Doba Procossing) are henvy giving rise to high
point loads ¢f zonwe points, The mwethods of aelving thie load
digtribuvion problon is by provision of & sceunndoyy floor roimed
over the building J{loor skab o This radsed floor syston has other
inportant ndvantores, nomely intoreonnocting pover eablos and
receptacles can Lo emecesled and yot remain roadily accossible while
the gpree between thc floors ean be used to house cir conditioning
duets,

=conditioning « The provigion of adequate air.conditioning is
necossary beenuse con tg% Eﬁetgggrﬁ%ﬁ?@,oﬁﬁgﬁjﬂfrfmd dust.
Fodlure to provide tho right envirenment uay couse the syaten to
stop working. |
Sone units of thu computer gysten, for example the card md :;:r'in‘t:ine;
rochine, produce cousiderable noise. For the confort of systen
operctors,accousticel treatment of the arca ip dosirable,
The gystens naufoetwrers ustally recompend minimum average
lunination of obout 40 foot~ candles moasured nbout 75 em above
the flor level, Low levels of illunination awe renuwired for eagy
cbheervntion of voriows econsole mmd giemal lights. Diraect sunldight

ghould therofore e avoided.

(vii) Generally couputer systems should not be instolled in an croa that

is subjeet to large noount of vibration, Ry
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Conputer sysions place heavy loads on tho®lectrical system
of any bLuildiag, Cnare chould be taken to ensure that the

conputer aysten foeder should feed no londs other those

for the systom. { 9) The sycotem should be ndequately

prriected frany Lighting,

L7 Scrvices, Madntenmce and Plants Cperationg

These functions rerulire such spoces asubility {or servicCs)_plantB.
incincretors, repaiy yords and workshops, goraces, storige roous,
lockesr rooms, ond adninistrative offices for the supervision md keoping
of mwecords for thesoe aosivitics. |

Vhoroe thy meintonance persamel prepare plais for Campus construction,
drawing studios and confuruuct rocuas will be ineluded as part of the
facility. | )

Typicrlly, the scourity guords md fire stotion nrewnder this doport-
TONT,

A pewi pherel sitc for this deprrtnent ig justificd on the bosie
of “whislar nobility. York crowe noy be supervined md eontrolled

throvgh intra-saipis ¢ nmnicotion systens. & geod access o major

camnus ronds i o deegi—able md necesoary requisiie for gite leoention (10)
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Litroduction:
Tho focel cren of ary seientific research estcblishnent is the
laboratory., The boasie corce it of ¢ lnoborotory is the provision of
r suiinble environnient for the perfornonce of a speeific seiontific
diseipline, This coircept boins applierble whether the laborstory io but
o siigle roon under the contrl of cue person or o conplex of diflcoring
write lousing s€ rerel hurdred seientists,
Ioboratories ¢ brocdly be elassified nag:
(n) Terching laboratorics {or seicntific and nedic-1 purposcs
(b} Reserrel: laberntoricn for the ctudy mnd coevelopiwent of aucy vossi-
litica, working to o flexible -rorrome
(e) Serviecs leborstorics prir rily deaigned for the control i
técting of products md eccaditions, working to o sot prosrn .
whon the funetior tivt tw laberstory is to fulfill has beo cleaxly
eotnblicshed cad the use -nd nstu ¢ of the work are fully wlorssood
o1 ossoonent must e nade of thwe foet s influencing desigm i the
achicvenent of a finnl solution,

Typco of Receorel Loborcicry

“rondly speaking, there rre two neoin types of rescorch lnbob-ioxy,
he beach rmd the fixed plent 1l-bodbntory types., Vithin both s;heres
the ciia of the particul-r reoc-rch will involve diversnity in desig,
Tho individual dietates the architceturnl sccle of the building Tor
tle hench type wnit, os it scrves t'w person rather than tie »lmt,
so do its roon heights, n~»rs, oriocitantion, lighting, hectinr, vonti-
1. .tion rnd scevicos which ralrte to the reocuireients of the indi idusl
toruther with his cpparetus, brlmmcees cte. The bonch type laborntcory
cculd be referrcd to ns the Yoencral resesrch loborontory".

In contrast to tho bezeh Z:ve loboratory the fixed plent lrnboratory ,
v a grecter design secle is resolved and uven dictoted by (e nrchincry.
In s.no agpoots, such ns firnialws, sehinoyy is not so der:nding =8 nm,
but in sone other aspects it e-52 be rvrwe so. "As woll no deteriining

tho oxtort, form and serlec of its spetinl envelopo, the plant sorvico
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routings, constant tenpernture levols ond reourncy of huildiny
construction are groater tium twse needed in bench la‘hor".turia:;.“.(”
The fixcd plant type cculd be referwed to ns "workslop or tocimienl
1nberstory™,

Jorkshop or Technical Hescurbh Laboratory

Tere sre varying typees of laboratorivs that could be grovped wnder
the workshop (or toclmiccl or heavy ) laboratory, Those inelu’c
laborntorics for testing noturinsls in incuatries, nilitary lcobor:tordes
312 hoavy research laoborntery orlshep in Engincorirg,

Sach larpe md high lober torics generally house bully covimnuont
hoving specicl denends, 2@ foxr coonouy md ecse of serviece they should
bo loented ot pround level, The basic nced iz thet for ele xr -nd
wiinterrupted floor spoce, Criacge denends detornine the heisgat of
tho building md overhond trwvolling ermes or swvivollin- jibo noay
imwolve sovere loading o the structural :iifo:'cmnwom:(.2:1

In terns of building shope, early biildings were nnriow bocnuso
I the need for natursl 1i hit, DBzponsion then wos by extending the
onds md by edding ereosc buildingu i a rectongulor fashione "ith the
rel. . tivoly choop mrtifieirl lighting, the enphnsis is on plonte thied
~re relatively squore ecnd nrt "honcy-corbed" or obstructed by wolls.
“uach plants nre bulilt in rwetogul'r scctions nd expmnsion is by
building additional seoctions o the sides or onds.(j)

ZENCH TVIE RESEARCI L/ MU0,

The resoorch portien of e loborotory conplex is itself divided
into severcl brsic elenentz:

- 8t research n~rens recuire deok space as woll oo beunel sprce and
umy oxporinents require conirolled onvironnent with closely requlated
tewerature and hunidity or the eliuinstion of outside contoniinition,

Controlled environrent istrllotions coxiot be necormodoted within
ordianry rescarxch labor:tericc md roocuire specisl roous,

In nddition sciontigtis fro uwonitly wish o have conferencog
(sonina®) voous direetly nsiocinted with rescich snd thero cxe usunlly

sone fairly oxtensive stornge 20 uironents,
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The rnost usefvl vwry in which to consifcr tho sise of the 1laboratory
roor: is in termis of the nw'b.r of workors it is to hovse, as this is
oftcm the only inforraticn avnilable to the archiicet ot thic oarly
stnzes of desirm, (It is Leing noted here ond in porenthosis thet
wlere very lorpe scele ecuipnent, is in use, strid s booed on the
ecuipnent controls the opraee roguired in the buildiry, Por cxpuple in
heavy engincering lobor.tories )(‘;)

General lobor:tovy sprce nay be regorded ns the sciontists!' working
base, mnd for tie purpose of plonuing it forns the contie of lcboratorxy
activities, Dwory scicitist necds this type of sp.oce oxcept,
probably those engoged exelusively ir aduinistrnticn, e loboratory
space nust be adequ-tely sup lied with sorvices ond sy or noy not be
cquiped with conventionn~l laborntory benches and fiitinza, vther roous
esgoei ted vith the l-borntery space such ns eontirolled environnent
roons, scientists offices, balamees roong and sdores wlich cre nonxly
elvgys shared imct of course bo providod,

The flocr ~veo:r needed in the lsborntory por indivilusl vorker
is defined by two dinenslons: Length ond widkh, SLFACTIT is the total
length of benching, sinlk, fune cupboards etec vhielh the scientist needs
for his work, '[IUT iz ostablished by the width of !.is henching,
plus the clecr floor sonce nceded for novenent wiilot voxing ond
for circulntion beticcen tle benches - these dirensiona define o
rectongle |

Spoce recuirerents for ~n individual in a roa: housing severcl
workers are substemtinlly less than would be nceded in n one-nan roon
beccuse in such reons circulation space and to soue lescer oxtont,

the working sprce ~rc @ wed,

loboratorics it is ecsoicble to assunme such stornd:xlg ng would be

applicable to wois desigmed for two or three worlors (5)
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unit providing long and straght d square unit with benching itis advisable to allow a clearspace
benching proves mere efficent ruming on three sides proves between the end of the run and the
_ : less efficient outsde wall of the building in order to
a building composed o such units i : provide @ doorway between rooms ac
will requre less corridor ce and it s mare expensive to run services _ - -
_ =P arourd three sides of a unit it gwes an ditemative direction of escops

therefore more compact and economical : .
: n the event of fire or explosion etc
it 15 wasteful of floor space

FIG 12 UNITS OF LABORATORY SPACE
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Straight mmn of beacling is weh nore convinient od dosirable
for users then benel. muie thot o rownd the comer. It should be the
objective of tiw deair: of any rescareh laborotory tu provide for
winterrupted mms of benehing of at lesnt 15 fuct (446u) in longth =
myting lese is cner to gueotion, This length oxeludes the linenr "
sprees for £ vw ouplonrds, sinks, storago, reading md uriting :‘.otivitina.( =
- Dench width:
lrn reach fro. stinding er sitting positiong contrels tho width of
bench on which nanusl opurations ean be earricd out ithout lecning
the body forwrrd over the bench. In the laborctory vhere scofety is
of najor inport-ice, tie criteriun shovld he o rovile o bench width
which allows the scicatict to work in confort but which loes not
encourage hin to lem so far over tho bench tho-t cuiei: recovery or
retrect becoie inposcible, Fron o survey carried Zut b;- the Mufficld

(1) " allowvance
it voo found thit  ewevmsmeee.. il o/ is node for leming,

Foundation
a bench width of 24 inehies (600nn) would mllow coir rtivoly casy
namipulation of service tons and outlets", The norxcr thene services
points are to shculier hoiht tho easicr thoy will Le to opercte,
- Space botweer herchon:
11 considoring space
to be left betuwcon pirnllel rung of leborntory benehing, the following
factors are 1elevent:
» Opacce tolie up Ly orker when actucslly eng:ged i veorking at
the bLench
¢« Space tolen vher wolking porellel with mid eloso to the bench
md for cnor oncy novenent
« Space neceded Jor Lending down in fromt of bench, for exmiple
to trke sonetliing fron cupboards under t'e bencl
« Space needed for use of trolleys enrying su> lies or oruipnent
such as portcble punps and conpreasors (€}
« Spacc nceded Tor lwo jersons working bnck to bock ond at least
one persan proscing Detween ther,

Iith cuc consi crotions foreach of the above factors it would

be agrecd thiot o two-netre spacing betwoon the bonches is optinun,
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- Additiongl gmoece 1o uvirenents for liuborator:- buiclis

The ~ddidcrcl gpoec recuirenents are those for sinl:g, draining
becards and fuw cupdoirds, Two kinds of sinks ~um yrovidod in
lcboratoricn: Loovw ginlis, with draining boards for wrshing up ond
drainguays or cupsisila intonted fo reecive efflucnis Iron experinents,
Provision of drainaveoys io m integral part of the serviecing
arrongonentas £or thoe wodiing bonch. Sinks for woshing up ond their
dradning - boaxda 1o addtional o nornal benching,
in overcll lengt: of shout 5 feet (1.5n) is cunsilered likely to neet

(9)

nost of the coweend™”™, TI% nust be noted hero that in r.w;‘w:r rescarch
catoblishients, washing-up is done centrally.
‘

FMano-cupboards sghould b.J provided in every loboratory spnce even
if rarely used, in the iiterest of flexibility ond the health and
safety of woriers, They arc of standardized siznes, sv th:t appropriate
longth iy be choson 2pending on anticipated uv.e,

4 UNIT OF L. tI0RI SPACE - 'MIG MODULD

Ths linditing dincasions of n bosie loborotcry roon will depend on:
LENG™H- whaich s cotemined by the nocessrxy run serviced well or
bench: VIDT .. whicl is doternined by the optiinm widtlh: of Lench and
the xwount of erze gpoee betidon rans of ccuiprent or benehing;
TORKERS ~ It hoo o established th-t the oot uscfuvl ~oneral

purposs unit is cio Jhdeh will house a mall grovp of goientific

(10)

Uased o e reso-rell findings and rccornwend:tluns of the NUffield

workers, perholo two or threce in punmber .

Fowmdation o unit of labor-tory giv co an overall Jenth of roon, fron
coxriddor © thy outside vall of 24feot to 25fcct (S.50 - 5.6r‘.)
shallower roons ill not proviio the escontial 15 fect (4.6n) mm of
eveileble bench sprec. The sene Nuffield Powwintien recormended

that the centre to centr» dinomsion between mumas of beneching noy

betuween 10' - 6" (5.21) md 12! = O {3.511).(11)

The unit of loborntory space gives the nodule Tor the design of

the whole labor:tor;- cduplex.
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In genoral tcrrin apnccn sssocinted with resoorch ).boratorios could
be eclsssified into tue e~tesories as used by the [ufTield Fotmdationha)
Prinary space - wi'el includes the genersl

labor. tory md specicl sorvice
roous closely nosociated vith the gperver:l loborntory
Secondaxry spnce:.. wileh incluce seiontista! officos,
stores, ctofl roors, Loiler.rconms,
stoir 1i0e: ad coriddors, confereice rocia,
neetionnl orishops, »lleots, shovors and first aid
foeilitien,
Cfficoq for Solentific [4off:

A pood denl of the gcicntiets tiie is spent in rending and writing
therefore thore is o noed for the »nrovision of spoce To: those activities.
Thero are nt leasi thivo voys of meeting thot reod: provigion of desk
in laboritory iteclf, or crovigsion of n separnte office ying adjoining
the laborcotory or wurovision of offices nore or less renote fron tho
leboratory. trmirfeal resuvlis sugrest that the office spvnee should have

-+

a noeasure of uiet -7 —rivoey while opening direetly into the lobor-tory

beeceuse of the need {or ciose contact with voxk in -rosreas in tho
1cbhoretory, (13)

Aport froo oflicos certo’n sgpoeinl rooms axe fovnd in elose associostion
ith laborstory spicccs, (J2 sone books they are enlled Mapeeinl roonas®
while in olhers ticy arc eslled gpeein) "service lebor toricsy ).

Those include LiLALL /.15 LISTRUHELTS ROCIIS, DAL (0S5, CONYTWOLLED
ETVIROMNIIT ROGLZ, ROOLT POR NCUSLIG SIECIAL TLC:MI USS (o.g.) Chronetc @eophy
ete.

A very good netiud of woviding theso reown is to enoure that the
ponerol laborctory gince lundg itself to sub=divisior, in such a way to
anable poons of a pronricte sizes to be formed Ly wuovable partitions
which cen be re:wved for spoce to revert to genersl loberstory use,

In large establishnents it noy be necessary to coulralits specizl wons
in one o.n?, corvinient for sorvices and placed i a pesition which will

cause as littlo invonvinience as possible to tie usucrs,
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salance _and Instrupment roops:

Balances and such delicate instruments mey be used in the general
laboratory but freruently nre housed in sepnrate rooms centrally placed
in relation to thc laboratories that share their scrvicus free fron
heat and vibr:tici sources; frec from corrosive fu.ca; cxcesaive
hunidity -nd dust,

Such rooms corprinc those concermed with conirelled temperature
and /or humidity,. Cthcg include pressure or clirinction of dust.
Special strucvres and finishes are invaricbly re uired to nect the
peculiar necds.

Dark-roons:

Photosraphic ond phetonetric teehnigues cre used in almost all
sciontific disciplines, Dark--rooms arc therefore ruv uired in nost
laboratory buildings. The sizes of roons to be ;rovided depend on the
anticipated volume of »hotographic work,

OVERALL SPACL REYWIRIILL L0

The laborrotory space proper is nveded ot the rate of 100 sq ft
(9.291'12) wr worker., Therefore each laboratory unit-which should be
designed for e uinimun of twe or three people hae o minimun area of
300 aq £t (27.9:5).

Fron tl< reseorch findings of the Nufi ield Foundnticn, if 100 sq ft
(9.291:12) is tnken as A% of tatal area needed ther total area needed
per worker (including non-scientific staff, is about 500 sq £t (
(46.45:%) (14)

Room height:

Based on generel architectural principles of proportions md
harmony, ceiling height should be related to the size of the room, the
nunber of workers snd the desirsble sir-chapges,

Most goenerol rescarch laboratory units ould be sctisfactory if
the ceiling heirht is hectween 940" gnd 10%-0" (2,7n and 3.00m)

except where the ccuipment needed require higher he:.droomeS)
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Services within a rescarch laborateory reruire nore emphasis then
is custonnry ith the design of cother builBingsn. Cubic space and
floor sprece are needod to house the herting, ventilating, and air-
conditioning syotens snd the nultiple pipes of the various laboratory
services such as woter, gas, vacuw:, and oXyaen.

To svoid eoduidaney, before instrl'ing mowe than normal "domestic"®
gervices (uoter,towm gus, neins single-phasc cleciricity, and drainage )
it is advin:ble to study the actual necds of the seientific techniques
likely to De practised in the building.

Som¢ or 211 ‘he piped services given below noy be reauired to

(43)

be provided.'

Sarvicu Availchility (per outlet)
Cold wotcr 25 = 50 psifr-2a ‘5#)' % gal/min Pan "h‘h‘-
Yot woter 10 = 30 1.,10;4,’3~ 1 gal/nin (o2 Mreyiec
Distilicd Denincralized wated 2 - 30 aipd-ise 1 g-.‘l./min [oan \-htla‘-

~nly
Stecn stoan beths 5“15 poi (20 A 10011 &i"
n ";.},Uc1j.."§t§,ﬁppaea 100 151 (2- 1»-9-1 1004b

Gas (towm) ( above % in vz () 1 varded

) . Argon i
Gases (incrt) (fitrosen 12 invwg ( ) ns fequired
Oxyren 15 psi "hijl voried
conpressed air 5 = 15 ysi 5.L'5 20 ft/nmin ARV
Vacuw. 10 - 15 ™m Hg;
Blectricity 60 A

13

Seleetion i scrviceg distribution systens:

Selcction of the services distribution systeas strongly influonces tic
configurr~tion, design and cost of a reseczch lcboratory building,
As a rlle, it is better for the gysten or systers of services distribution
to be scleceted as early ac possible in the plan-ing process, and before
the room arrongenent is fixed, The roon crrengenent, equipnent location
should follow the scrvices distribution system ence the patterp ¢s
standardized, The pattern of scrviccs distribuiion, so laid out should
practically be identical on cach floor and designed to flexibly meet

the capability ncods of the programmc thot i 11 oceupy the building
(17)

over its life with appropriante consideration of costs.




TYPESG OF SUB-MAINS DISTRIBUTION OF SERVICES
(see figures 13 —23 )
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Sorvices are usually previded within o rescorch laboratory building
by either a horizontsl or vertical distribution system or o combination
of' the two.

Yertical sub-nains are fed from horizontal nains carried ot low lewvel
(c.z. in the basenent) or high level (e.z. sbove the top floor).
JYorizontzl gub-nging arc taken from vertical nains vhich are usually
carricd in siructural ducts runing vertically thrcugh the building at
onc o™ nore points.

In servicea distribution sys=tens using vertical sub-naing, shafts
containing ducts arc carricd ¢ ecch or alternnte module, cither on the
coriddor wall or on the outside wnll, Peninsular benches attoched to
citherr 2nziddor walls or outside walls respectively constitute the most
ccononicsl bonch layout in conjuetion with this {ype of sexrvicing, as
the pipe lines sunplying the bench pointe can be taken directly fron
the sub-nains withoud furthor structural duct worlk,

I: the hori:ontal sub-nains systons, the horizontel sub-nning
sup: 1y a muber of adjceent rmoons at cach flcer level, Pipes and cables
i at high or lov lovel in floor ducts or betweon the strmuetursl floor
ml false eriling horizontial. sub-nnins nay also run around the perincter
of *he building beiow window level, It must be noted here th-t flooxr
ducts aws diffizul: to woter proof and maintain, Thoy also cruse a
areat deel of inconviniences when duct covers are to be reroved.

1 o> duets incwease the floor to fleer heirht. IR horizontal sub-
neinag are wmavoidable they should be carried above n falsc ceiling in
the cordddor and distributed to the laboratires without further ducting.“e)

o+

Ther: are five nain exaiples of gystens making use of wverticel, or

(19)

herizontal or both sub-iains distributdon.
wdls sys-.anm provides Tor coinconled but accessible ducet werk and
plunbing sex~icop in o serics of reguleor shefts hocated on both cides
oy o oaw side of a cilreuvlstion corridor. All services sub-neins are
brouzht veriinnlly o the vorious floor levels either upwards from the

basimeat or downward from the mechaniesl roods (sec figs 17 -~ 19 )
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Distribution of services from the ducts in the shafts into the laboratory
woyking arcos is gonerally in the pipse gpace hehing the laborsntory bench.
Vith the exception of the druingme linsg, in sone designs the scrvices
are extended from the services ghaft below the eceiling in the laboratory
and then brought dowmvoard to the benches. This gyatonm is nost officient
for mlti-storcey boulldings.
tdvanatages of thin systen inelwie:
- Ropnirs and additions conr he nade o the services witheut interercnce
to the laboratory workop,
~ Innbles services to be turncd off firom the corridor in the cvent of
five ete
~ Dopth of ahnafts is gulficiont to cantein outvard opening ]..nﬁ.omtnry
doors (z safety footure) without interering witl circulation in the

corridor

coa

(ii) multiple extorior shaft aysten: ( sco fige 28} «-vm
Thig systen is einilir to the interior shaft cynten only thot the
verticel seoryices shiafts .ro locoted alonsg the é_i::.ﬁcrior wall at regular

internala, Services are distributed from eucch of the:ue cxtorior verticsl

sub-naing in the ghalts intoe e loboratory rcous by meana of the pipe
apoee behind the benech or at the coiling level, This gysiewn should only
be considered for rulti-sdorcy buildings. -Thoe nain disndventore of
Cguch perincter gorvicing io fhnt nlternations, or repairvs to tio serviecs
ennnet be earried out without disturbing the activitics in the lsehoratory.
{11i) Corridor celiny distribution: o |

In this systen services are located inlthc com.'idc.‘r ceiling and
in sonic cases above the coeilings of the roong on cach aile of the corridor
ad nre supnlied by one or tuo vertical pipe shofts, Distribution fron
the corridor such-uaning to the laboratory arcas noy be downword to the
floor or upwsrd throush the floor above in oxder to supnly two floors
fron one ceiling arranrercunt, It io generplly preferable to provide
the distribution downword within cach roon to aveid perforction of the
floor slab and conmicuent leqdss ad fleeding due to secidents.

This systen is commonly wscd in researceh buildings with one or two floors,

- A
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(iv) Service floor distribution: (see fig, 25) -

In this systen the sorvicesg consigsting of the ductwork mmad plu‘ﬁhﬁ.ng
gyatens are in separnte floors. The sexvices naing a£0 brought to each
of the_ae:vice floor by uemns of a centrally loceted verticnl shaft or
tower. Then subenaing dintriu‘ion is mr_':do loterally to eoch mervice
Tloor with final distrintion made by penetroting the floor nbove or
bolow to scrvice the laborotery oreas. Though this gyaton has wnlindied
Tlexibllity, its copt is very high. The systent can only Le sultable
for nulti-storey buildiligz. A sood oxisting exanple of thiz gysten om
be found in the Salt Instltute for Diclogical studics, Crlifornia, USA.(zo)
(v) Service corridor distribuiion:

In the service corridor desipn nll gervices mains ond ducts are
brought to the various floor lovels by means &f o contral core which
distritutes the services Ly vertiesl sub-neins Tron the bosonent or
a roof mechanicnl roon, The horizental distribution Lo the laboratdries
ucy be at the ceiling md downword to the individual bench or it can be
along tle floor through the wall into the pipe space hehind the benches.

This system provides aceess for maintenmee md scrvice pérsonnel
to the services th roughout the life of tis structure. It hog o high
degree  of flexiltility 4o mect the needs of chrneres in repenrch
prograunes, The sgystom is nmost applicable to muliti-storer bouildings -
with a square rather thin rectwmguler plan shape, |

The main dizadvantrfo ris thint 11 the lrboprotory roo‘n.z:* are .likel.y to
be "ingido rooms" ~ il ofiiciun arxe located on the oiierior walls,

In goneral, conploefe md ¢osy access o the scrvicog io very-l
ossentizl vhilc provizion must be made elso for easy and ropid addition
amd adaptation to the corvices, - S o “
The factors which alae affect deairm includo:

«- the nunber and types of mcrvices to be pipeld to éutlots at fhe‘benéh
=~ the routing of the scrvices throurh the building Prom thoe peint of
entry of the maing to the bench cutlots. | IR

- the nunber of outlets reculred ot bench position.
A2 those factors have o dircei bearing on the deprve of flexibility

in i - Fa% fots) as the enat of installations.
the ease and convinidence of mointenance well the enot of tallntions
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It must be noted that scrvices outlets and lince should be oasily'
identified and distinguished. This is usuclly donc by colour coding,

shape of hendwheel ~nd labelling systen.

SPUSTAl, L CRATGRY PLANNING FRODLOMS:
SAFETY FRECAUTIO 5 (°1)

In the desigm of laboratory buildings safety precautions are taken
against hozards of {wo Linds: accidents and long terr cunulative effecto
on health, Althowh the cliuination of hazards is priv-rily o matter
of intermal orponizction (nd discipline on the part of the people using
the building, the lesirmer can nakoe safcty precuntions cosier, and

onsurc that hazards oo not built into the scientists! environnent,

Desim factors affecting coloby:
(1) oOverall plenning.

— The loenl authority rusul: tions pgoverning overnll plenning
requirenents in rclotion to fire preccutions will nomally he adecuato
in allowing fzt;:u novenent of ctoff in ceses of onmerpency.

(2) Loyout of laboratory moous.

(2) Pscapc routs - wtzltté-_ of corriors, gmeweys and bench spocing
should be such thit will zllow for free novencent,
It io wisc for all laborctories to have nultiple exits -~
ot lcast an alternc-tive oxit, For a laboratory allow an
ol ternative neans of cseape at the ond of the boeneh run
renote fron the corridor door - so that both doors comiot
be simultancouvsly cosily cut off by the sane nceident,

(b) Prramiturc—
Donch width is a eritieal factor in accident hozmixd,
About 630mn width t-lus nccount of safety and effioicncy.
Denches, tables, chrirs, cupboards ete, should be strhle so

that they ecamrot be overtumed by pushing or lerning,
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3. Storago:

(2) In the lnbor-toxy -
Inflanable licuids, rgngents cte should not be ntored at
back of banel: bocause of the denger or spilling shen
meaching forvard., n adequete and o..sily accessivle
storce ig cssontinl to safety in laborntory roona.
For cupboards or drcwers below bench o noxinun dopth of
abous 540m (17 - ‘_)“) is sofce for hondlin g,
(b) Mulk stormx -
(£) Poisons should be kept in o scparate roon or cabinet
(i) Infleneble ond explosive notorisle nay have to be stored
depending on loenl building repulntionsin detachod
fire proof buildings or at lecast in a firce jroof roon
with nccoss to the open pir only. Gocd natumsl md
artificinl ventilation is cssentinl,
(iii) Genersd storage should be loeated near the leboratory
with ndecunte trolley acccss, to reduce distonce of

cenrringo.  Goed lighting qmd wvontilotion ore essentinl.
4o Servieco outlets mid contrels:

forvice ontlets and centreol sliould be placod so thot thic user docs
not have to mr1 the =isk of rceidenlally eoning in contrmet with apparatus
on the bench,

5« Drainoge ond woste disposcl:

It is of groct ndvontose to keoeop weste lines above floor level so
thot foults ore easily evident, ©Such wnste lines can then sinply be ruan
diroctly to a vortical strck - thin is straightforward with vortical sub-
noing gyston of services distribution as the struetural scrvices shoefts
would alrecdy be existing,

Woste bins should be provided for each class of solid wasto c.5. ¢lass
poper, chenienls cte.

6, Elcetrieal notnllations:

A1 clectrical istrllations should be carthed, To reduce accidonts

duc to inproviscd wiring, genourous electricnl outlets should be provided,

Insulated floor finish and bench tope nay help to prevent injury.
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7. Func disposal:

Corbon dioxide extinyuishing systens are ad¥isable to .be handy by
funecupbonrls, For prretical purposes fwie cupbanrds should bo located
neer the verticel ductwork beeousc dircet vertical cxtroact ducta are
nore officient thm those which have considerchle horizontal runs,
Vortic:l sub=ninirg corvices dustribution systen is sn advantoge.
Droteotive @i £ivst-cid ocuipnents

Provision of protective md first aid cquiprent nust be nade and
placed in conspicuous ploccs in the leborntory to cncourcge their use.
Progective clothing:

~ Provision should be nade for the storige ond eosy nccess to
gloves, cyeshiclds, overalls, gns and dust nosls, 9thers are asbestos
clothing for vrotection sgainst hent and flene; mlior clothing and
phiclds for clectrienl rmd nechnical protoction,

Proteetive Douipnent: ineude fuie cupbosrds, plastie shiclds, renote
hendling cquiptient and glove boxcs (fnr radionctive substoncos,
Eoerponey showers ond wide spray fittings arc usunlly placed close %o
¢ door =nd should bec casily idontified mmd cperated. In tho absence
of ghovers mnd eprrys, there should b¢ at least a large sink that is
capeble of toking hend md honds at e sane time.

Pirst oid boxcs should be provided along corvidors or in speeial but
easily recched rmd located roons.

For fire fighting opparatus soe "Fire Precgutions!

FIRE FREC.UTTGNS: 22)

The dosign of the laboratery building should ain ot providing
auply for pa.sive mmid cetive defemec. of the building in the event
of firo, %ho dogimm ean enly take care of in built precautionary
neasures, the 1revention of fire or any accident is larpely a natter
of gt-ff discipline :rad training.

Causes of Fire: (emoen of fires in the laborotory ore in deseending
order of freoucnce

-~ nokad {loxe

= eloctrical defocts
- clecirie lgat source
- c¢henieal reaztion

- wnlnown,
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Pirc hazord: Firc hozord could be divided inte threo categories:

(1 ) Dansye hazerd to the structurc end its contonts, The effect on
the struciwe is in wletion to building size ond conbus tiblo
contunt.

(i1) Porsoncl hozord to the occupmto, This affcets the planning of
the building (travel distance; comrider =d stnircese arrmngenent,
the pruvention of flane sproad; the restriction of snoke spread ctc)

(111) Prposvre hanerd to .firu spread fron sorrownding buildings,

This proble:: is sme for all buildings.

Plonning opqingt porsonal hozord:

Thore are four nain weoys of plaming for the scfety of laboratory
workers:

(¢ ) m™e srovision of suitcbly located exite

(ii ) Linitine travel distance to exits or to souc noint protected by
emparmerting o allow occupants of the bunilding to escape
before there is an appreeiable cccunulation of snoke and hot
goses in corridors snd eirculation arecs goencrnlly.

(iii) The ovision of corridors mad stairenscs of adequate widkh

(iv) e provision of adequate escape routes fron workiing positiona
oven if sueh g alternative cxit opons to mothuar roon.

Sprea of snolic mud flaue can be prevented by providing fire
resistont il snoke stop doors ond partition wills ~ abutting corridors
and stairs.

Sexricce distribution md fire hosord:

Sone Tires stort fron the services duct mud speead to other parts
of the Muildirz., The continuous ducts nggg.d then aet like chirmeys mmd
the sproad of Tlac will be ropid iffcross-scction of duct is mmall.
Ducts should thercfo o be made of inconbustible materinls and as large
a cross..pcetionel arena as possible. Fire stops or breoks should be
placed at intervels in the duets, Tho ventilation gystens can be a
arranged so that thoy em easily e tumed off. DEcuipnent such as
fune-cupboards shonld be nade with floor of inconbustible naterianls;

ond the glozing should be of heat resisting glase if high tenperaturc
work is involved.
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All lchorntorics should hove both manunl nd auteuntie fire detection
end warning dovicos which sinultoncously sownd o clarn in the building
nd ot the fine stotion,

The rrnucl sysions wh:‘.chhz.:c, nainly for wraning purposces consist
of press buttons,

Autowotio systous aveailoble so for includo:

~ themal o1

- gprinidcr

-~ sncke deteetor

- ecprbon diorifo md

~ heoloronated hydrocorbon.
In built-up =xeos wiere the services of n fire brigode exists, it is
usunl to inctell themal alams in buildings of rediwn risk, and sprinklers
in buildings of high rigk: the cother systens ~re desipned for spoeial
conc'litiona.(23}
Fire Iroof roons:

At least one fire proof roon should bhoe providid in every laborcioxy
building in oxrder to give noxdimun protoction to voluable itens of cquip-
(23)

ment and irre;lacenhle records.
Fire figating cov’ouontg:

It is iwmoertint for 211 coterorics of loboratory workers fo bo
trained md hove the lmowledge of ot least elonoentaxy precautions to be
takon to provent the out breck of fire,.

The felloving couipnent ngy be provided in cach laboratowry:

-buckets fillcd - ith sond or carth

-garbon Cioxicc oxtinpuishers

=bdenketa; virious types of ssbestos blankoets are availablo for smothering
sunll bench i

-ghowers at the entrmmee or cxit door: this being o worthwhile precaution
pgeinst perscaal firo hazard ns oncst clothing eatching fire could

easily be extdnuiched by means of a shower uvithout ~larning other workors.
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Hoscg should b inat.dled csneeially i bujldinms arw not cnsily
cecessible to the fire brig:de.
A cquipnont rust bo eonspicuously loented and ns nueh ~g possible
locntod at sinilor placco c.z. porticulsr recesses o cacl: floor,

12 L
TE REDUCTICN OF \']'.'}ILI.TI.'I.’.':'\ *

Research work usuclly involwves n wide ronge of apporctus md cquip-
pent, nony of vhich are likoly t0 Lo offoeted by .ibration., Such apporo-
tus or cquipnont dnclude sonsitivs balrnocs, galvenomotors, pimror
citensonctors, optieal md photogrcphic couiprent mnd electrenic eguipnont.
Sgueces of Vibrotions:

Sourccs of vibrations inveude road and rail treffic, ncerly clectricel
nd aechmical nmochinery, door sloming, hoovy foos traffie within the

building,

Heraures o prevent trongission.

(i ) Prlaming spoinst vibration by giving due eonsiderstion to sourccs
of vibration while SRUOSING g0 site, Duildings should bo kopt
re £ar awey o8 possiblc fron sources of vibrations; end within tho
buildings W zevy plents should be loentod with their potontinl
auismec value in uiad,

(ii) Isolation of meochinery o 2 nensurs sined ot reducing vibrrtion
ot sourcn by providing sati-vibrotion nountings for the rmochinery,

(iii) & wholo floox em: be isolated by spring mountings, ospociclly fo
gwll rooas.

(iv) Apparctus ncy be sup,oried on isoloted piers os o moasure cgoingt
vibraticn producdl in the omio meon as the appratus. This usuclly
aoplics to ground floow ~nd bogenents onlye
¢ Jeulations =10 necessoxy to determing correet forn of mownting,
thoush eomcreial nowntings hove boen developed,

(v)  Usc of load bearing or rcinforced conercte framo construction.

(2¢)
I, PRODLEM OF NOISH:

lueh of thx work cmrricd out in ruscorch loborateries re uire z
hish degrec of coneontration md ncedluss to soy thot the nuismnce of

noise will seriously inpair efficioucy. Vith such desiersble (uiet
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onviroment nceessary fo - the conventional reeuereh loborestory, .
heeyy ongincoring ond testing lcoborateries need specinl emsicoration,

It nust be notcd the t nciso reduction md the pruvention of struc-
tw al vibrations arv rel-ted pubjecis, nany of the measurcs t-kon for
ore boing offoctive for t'.c other .

There are threc strres in the prevention of noise: ruduction by
plaiing; reduction at source; nd siructural neasuros,

(1) Blowing graingt noduc:

The reduction of noise tlrough plaming bogins with the choiec
of gite in relation to serrowmnding noise sources, FHowever, tie
dégposition of site with : view to noisc reduction mwast be weighed
sgainot other vital aspectas uf pianning sueh os the avnilability of
noias services ond the accesa,

The nost inportant aspret of planing agninst noise is in the
disposition of the prrts of the brilding in rel-tion to cach otler mnd
the internal arrongonent of rocns, Sorme zoning into ¢uiovt and noisy
prriyg  is desdecble wihile roocus Wv.t ore used for only short periods «:d
ere thomselves quict (o.g. atdxes, dark roons ote) ean bo placed in
betwreon os huffors, Ideclly, very noisy rooms (op loading brys boiler
roons, uotor cnd conprodsor ro-,,us) should be in saparcte buildings,

In multi-sgtorcy leborntorics, sources of structurce boime noisc
ghorld if possible be placod ot sround fleor or basemant levelao,

It oust Le noted that Ploming ~omist neise both on site ma
in the building itoolf couts nothing !

(i1) Moiso rcduction ot mowrco:

This is nalsc on inexpemsive method of noise control = Leing
enshrined in good design nnd choice of materinls;
9.2+~ floor finishes (ngninet footstops)

~ silent door closers (agrinst door bangs)

rcgilient tyres to trolleys md movenble cupbonrds,

rubber shod chairs ~id t: blus

choice of quict eocuvipment for buildings (cleeirie fons, cleeiriec
notors, caiprossors, mator gystems, ventilation and rir

conditioning aystons)
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(1i2) Btructurgl vocosurcs ryninet noisc
Struetur:l nocpurce ngoined noise aro cohinved nainly throuch sound
ingulotion; absorption (nd the reduetion of vibrations, Tho usc of
portitions, flocting £lonrs md sbrorbent trentnent fo hord surfncos

also helps to reduce noise tronsnisaion,

542409 LAYOUT. OF. f.A¥IR/uORY, TULIDING:

Vhilet the plamias of cnch lcboratory building hrs its individual
problems, the ringe of lryouts doveloped mmd uscd sntisf etorily over
the yoors e be nerrovcd to cbout four nain types: Off=-cenire corridor
type; centrel corridor rucs; Double corridor type; and the gervice

(27)

corridoxr ypo,. Bncl. type has vordations depending on ¢he loeations
of officco, lovorctorivs aid scrvice loborntorios.
ET-QENTIE CORRDOR IYPT:

In thiz type of layout, ~o the nore cwgmosts, the cireulation
corridor in not cunirolly locnbted with respoct to e wi 4Ath of the
building i.o, r00ns on cither side of ecorriddr rxe of diffcrant depths,
% hos the advaboge $het 211 the laboraiories e howve o south feoing
ox north facing opgpoet as dosimed, and the two roon deptlis provido
flexibility in plonning.

CLiZLAL CORRIDOR TYFE:,

This lcyout is suitoble for very lorge scheres @id s the ndventage
th-t the grouping of loborntories is more conpret bocousc they are on
both sidus of tho corridor.

DCUZLE CORRTDOR IR,

This ioyout hng laburziorices on both sides of o contr-lly located
scrvico lnboratorics and provides o good interrclationglsip betwoen
lebortory, lnborntory offic:i] mid scrvice laboratory, It hos the
advantoge that cs the servico laborntoricc are windewloass, it is ccsier
to ob%nin apcurnte tompoeraturo camtrel while in mmo coges, the absonce
of natwral light is =1 ascot,

SERVICE CORRIDOR_TYTT:

This lgyout hos o special scrvice corridor loented 00:‘1‘:;1'('11}:31(1

flanled en both sides by laboratorics with very conplox scrvices, and

whero tonporaturc control is very criticel,






