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ABSTRACT

| observed that our country Nigeria has been
bless tremendously with local building materials
e.g. Laterite and lateritic soil, timber, bamboo,
oil from which plastics is a by product etc. Its
sad to notice that this country imports on an
increasing trend building materials, some of which
the raw materials arc ore available in this country
e.g. Brick.

Our country is very diverse climatically; ranging
from the rain forest of the south to the semi-arid
region of the North. Therefore the influence of

climatic agents (wind, rain, temperature etc) on our
building materials varies.

At this stage of our National Development when
the federal Government has just realised that we are
not so much rich as wo thought we were, the early wo
embark on research in building construction and
materials the better for us. It is definitely check
inflation in the construction industry.

So far there is no such an Institute in the
country therefore I'm the first person to handle such
a design. Fom existing ones in India, Canada, there
iIs a lot of rooms for improvement as far as the
Architecture of such an Institute is concerned. There
is great need of flexibility and growth.
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LITR0DUC IO

This study is a hypothctical one in that the
whole schene is not a lifc project but o partial
fulfilnent of Mester of Seicnec srchiteeturc degrecs
However it has sonc practiocol implications, The
purpose of the study is to conc up with Design
principlces which arc applicable fto designing of
an Institutc where lescarch on Haterinls amd building
problems would be donc.

In this study I found somc difficultics the
min one bcing the fact that it was not casy getting
technical information on the various laboratorics and
it was not possiblc to get the plan of an cxisting
Building Rescarch Institute for a cosc study, 1 wrote
sonc orgonisation and Institutes but meny cither daid
not rcply or the reply was of no uso,

In this report chapter onc deals with backyround
rcport on scicentific Rgscarch generally in Nigeria ond
Building Rescarch in particular, Choptor two deals
with the location and sitc anslysis. In chapter throe
and four give the genceral description of the componcnt
parts of the Institute, whilc chapter five gives schedule
of accormedation,

The design concept is deseribed in chaptor 6 and
spceial planning problems in soven,

iv



GHAPTHR 1

MOTIVATION L NU BLOKGROUND RLUPORT
Mot ivation |

Going throuvwgh the Hational dailys on e finds
report from the construction indwstry that shows
there is a lot of room for improvement in that ficld.

for instance the New HNigerian Newspaper of
29/8/76 carries an crticle by Dr. I, dahir title
"Cement shortege in Nigeria -~ the crux of the mathert,
Nigerian Herald of 19/8/77 cerries "Cement crisis
many can't build their homes", "Histekes discovered
in the construction of Federal Housing Units” Vew
Nigeria of 31/8/77 by Mu'azu .1lhaji, and several
others., These show that their has been no much done
to study our building and housing problems with view
of finding solution to them,

14 is a fact that Nigeria has been bless tremen-
dously with local building materinls e.g., laterite
and loteritic soils, timber, bamboo, o0il {rom which
plastics is o by product ete, Ity sad to notice that
this country, instend of developing these maverials,
import on an increasing trend building materials vhose
rav materials are the oncs available in this couniry
s brick.

Our counbry is very diverse climatically; ranging
from rain forest of the south fto the senie.rid region
of the south, Therefore the influence of climatic
agents (Rain, wind ctc) on owr building matericls
varies,

At this stage of our development when the Tederal
Government Ima just realised that we are not so rich
as we theught we were, the earlier we embark on a

study of our building problems in an organised motter

1



the better for us, for this would check infiation

in the construction industry.
Right from the time the Military came into pover

there has been
in this country in 1966,,alet c¢f changes in the

H
structure of the coun’cry/, It started vith four rezions
(Vest, wast, North and Mideiest), then 12 states, then
19 states with many local government areas, This shows
that smaller towns ore nade stete or local government
headquerters, These towns therefore have the potential
of growing into urban cenires, It is therefore importa-
nt to have a strong and workable town planning law to
check the haphazard growth of —~hese touns,

With all these obaservation it is obvious that a
BUILDING RESEARCH INSTITUTE is needed for the country,

Building Research in Nigeria

To the best of my knowledge there is no such an

establishment in the country. fpom historical point

of view the vest ..frican Building llesearch Institute

in Ghanc, which is an internatiomnl organisation

finance by the Government of Ghama, Nigeria and Sierra
Leone and administer on their behalf by the Wwest ..fricap
Research of .ccra, hod o branch in saria, Kaduna which
died = natural death long cgo,.

There are some muuerous efforts by some Linistries
or organisation alone this lines which camnot be called
Building Research e.q. Professor  Dmochovski
of the National Huseun Jos in coing some good job in
studying the tradition:l _rechitecture of many ethnic
group in the country.

BEf s _from Federa ve nt

Pederal Military Government throush .Jecree (lo,6)
established the Nigerian Council for ocience and
Technology in February, 1970. The function of the



N.Co5.Ts axre tOi=
Vetermine and idvice the Government on National
policy and to co=ordinate und promote scientilic
activities in the country
Meld covered creie
Te sgricultural scicnces
2. dxperimental sciences (physics
o Industrial science (Ongincering nd Pechnolo y)
4 Medienl Scicnees
5. Environmentol Sciences
6. Soeinl sciences,
Research I8 tablishmen
These researches are done in sone University
Faculties c.g. 4.B.U. Faculty of 'mgineering ~nd in
gome government establishment e, 2.
1. Institute of Industrial fieserrch
2a Fcdernl Lond survey
Je teologicnl survey
Rescarch Uquncdls
So [ar approved rescorch council that have
some things doing with Buildinz Rescorch is the
Tndustrial Research Council of Nigeria which wa
established by Deeree Noe 33 of 1971, The funcilons
of the (IRCM) arci-
i) Determine Rescnreh nceds which will accclerate
industrial development in the n~tion,
ii) Examine how the existing industrinl rescarch
establishments are responding to the needs,
jii) To co-ordimate ond promote all indus trisl
activities.
The Kind of Resgarch
Rescarch could be defined as "the M. thodloal,

systemn tic, directional study of < subject which is
%111 largely unknown",



4

Modcrn research could be basic or applied, Basic
rescarch is geared' {owards a theoretical cexplamatian
of tho basis of cxistence solely to inersusc the store
of knowledge - whercas opplicd rescarch ineludo definite
projceet directed towards pratical appliention of
knowledge,

The engincering cspect of rescarch has come o
be known os devclopment, which is systcematic usc of
reecarch in desirm ond production of waterisls, devicces
or the organisin: of mecthods, processces and systems for
production,
Justification for such - projezt

As shown above Niseris hos nony research cstablish-
ment in other fields but¢ non in the construction

indus try.

o i Government vicws
The Mation:l bcicnce and Technical Levelopment
~foeney recognises the need for such on institute,
Under her Groants for Scicntific descarch Projccts®
1977/78 his the following
ithe Nationn] wseicnee and fochnical udevelopment
gency intends to aweard gronts for rosocirch projcetis
w0 sciumtists working outsilde the rescarch Institute
of the ..gencyeee the priority arcns of rescarch for
gronts are
b. Building and liond construstion rescarch
i, Research on usce of new and cltermtive moicrinls
and mcthods for various aspect of building ond
road construction with the view to reducing
building costs, and ensuring effectivencvss,
ii, FHResearch on functioml recuircments of building

in the Nigerian cnvironment;



iii) Characteristics of various binders like bitumen,
tars, cement and their effectivencss with loecal
ageregates in ro=d constrction", lNew Nigerian
Newspoper 18/8/77.

the Purpose of the Siudy
The aim of this thesis ie to provide an Instituic

vhere the professionals within the building tean would

work togethcr and cxchange idcas,

.8 an architcct in the reking my aim s to plan
and design "Building rescarch Institute" which will
integrete offices, loboratricvs and the supporting
foeilitices with flexible, adaptable amd conducive
architcetural frconc vorik,

The title of “he thesis gives over all idea cof
its function,

The Scope of the "B.R.I"

There are various kimls of buildins research
Institute, They could be brondly divided into two
kinds:~ (1) iLcceptonce (2) ..ceoptance and devclopment,
1. &cceptonce - here it is more of a sw:lity control

centre in thot moaterinls oare wccoepted ond their qualitics
are checked against cortain stondards,

2+ wcecptance/evelopment: - Here is quality control
~nd ot sametime recenrch with the view of finding new
m.ierials and methods,

There are sonce thot specialisc in once item only
CeZs conerctc rescarch in Londeone

Sincc their is no such an Institute in the country
and at this level of our development we nceed B.R, T,
that will help in development materinls ~nd also new

mcthods of consiruction,



™y Function of the B .1,

The function of the Institutes includc the follow~
ing among othors, o o
1, Underitake Research in various rﬁ.spect of huildings
ranging from foundation, soils, materials,

function %o the roof construction,

o
L

Informations or [findingy of the Inztitutos wouldld

be -do cumented ond such information could be made

evailable to vhoe mumbers of the construction indum

stry and the goneral public who may be interostoed,

3.. Co~prdinations« bocmusce of the diverse climetio
condition of the country ad therceforo diverse
housing problems, I'm proposcing Regional Stotions
whose activitices would b cowordinste in the
B.R,I, Institutc Jos. |

4. Co-operation: this Inﬁ'tituté would nlso co-bpcra't:o
and enrryout Resonrch on consultancy besis for
the govermment, universitics, manufaeturcs of

| building materinls ete,

8, Conferenmces:- The Institute will be éxpected to
orgnnise and host conferences ot natiomnl an
Intermtionnl lewvel for tlw cexchonge of ideas and
knowlsdge,

Specinl Requircmonis

e Lond: There is avallability of land in this couniry

50 there is no fear of not having a place to umild,

2, HMagpowgr: Within the pess § years the mamber of

universitics in tihx couniry hes olmost trebled and

therefore & lot lo graduates who will be working

in such a rescarch are alsc meny. Theore ore nony
colleges of techunelogy in country producing groduates,

% Fund: The Federnl Govermnmernt will finnrcce this Insiie

tute ag part of her ¢ffort towards solving our housing

and building probloms.



CHAI'MER 2

Location

I'm locatinz this Building csearch Institute
in Jos the capitl of Blatenu state of Nigeria,

J

Jog lics on Lottitude 09°52' Hurth and Longitudo
08°54 _ost, it hus ~n altitude of 1266 metres above
Son=lovil,

Justdfication for the Logalion

Jog is on o Plotoou thercforc it hos o cool ~nd
pleasant clim te wihich cnsily attract people to it
alseo hos pleasant notural londscapo.

There arc some schools in Jos that vould hove
some rclationship with this Institute c.g. The Univer-
sity of Jos c¢te. Another renson for the loention is
the fact thot Jos 1s close to the MNew Federal Capital
at ibuja,

Clingtic Cordition

1. Igmperature: - Geneorally Jos is cool ond plensont
The hovtest month is Lprdl with o moaximum temperaturc
of 87°F coolest month December - Januery with on

everage of 5% - 55°F,

has
2o foinioll: Jo::} Lfeirly heavy rainfalle. Laing

peried are Lpril o Octobere It recaches moximua
in July (3T.4cm),.

Je Rgletive humiditys ies hirh rclotive hanidity,
meximum ranges betiicen 95-99% wost humid months arc
fugust/Beptamber, Mininun relative hamidity ronges
betvecen Be«10% 1@ occurs in Deccrber to Foebruory.

Ssunshines and Cloud coverg

Most sunny period is from December to Tebrunry

with 7. 5 hrs/dcy of sunshinc and 4,5 hrs/day of cloud
cover,




So

The town has 2 rocky soil generally and well
draincd because of undulntions,

Sce the accompanying shecte in this chopter
tor statisticel dota on elimaotic condition of Jog,

Sitc in Jos

In Junetion, Duilding iescarch Institute resonios
botween an Industry and cn Institution, IV is dndustrie-
1ly inclined beeausce yhwere is that idea of raw netericls
coning into it ard the Tindings ("finished producis")
about thom are token oute It is institutionslly inclined
in that it is a delibercte attempt to know more on how
best to use building mnotericls,

In my sitc¢ sclcetion I wonted this to be sccen,
Thercfore by site is on the Northern part of Bauchi,
Jus{ o after Nercguto village and between University
of Jos and aBrick Industry by th: Nigcrizn YMinining
co-~opcration, This sitc hos cpen 1londscope with chains
of hills arourd,
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Cakekrr

. m LRI POTe BUMIDITY PONCINT AT JOT STIDDCUT 106472
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tes: Vopour pressure neasured at 07.00 Hrs Nigerian tine"
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- AVERAGE MOVTHLY MEAN 09.00HRS GMT VAPOUR FRESSURE—JOS AIRPORT - o
MONTHS

DS AIRPORT I I1 I IV v VI VII VIIT IX X XI 48

ERIOD 46 Yrsl 4.9 5.0 | 9.0 15:7 19.8 19.7 19.7 19: 6 19.4.| 15,8 | 7.5 5.8
164 4.5 2.3 7.5 19.0 21.7 20;2 19:7 19.4 18:8 | 14;7 7:6 6.5
165 7.4 6.4 6.1 13:.0 19:4 19.6 19:6 19.2 20;0 15:3 6.3 4.4
166 2.4 (5.2) | 5.7 15.0 15.9 16.9 18.2 19:5 19:7 {(19.4) 1| (6.6) 4.4
167 3.4 4.1 5.3 19.5 19.5 192 19.7 15:5 18:8 | 14:6 5.9 6.0
168 7.2 7:3 | 13.6 193 15:3 19.0 19:0 19:4 18;7 | 15.0 8:7 6-6
'69 : 3 F = F é i 19:8 16:3 18.3 7.8 4.4
'70 3.8 4.3 6.4 20. 1 20. 1 19.9 20.0 19.6 19.3 | 12.8 4.7 | 35
79 3.6 3.8 | 10.5 13.3 19.3 19. 1 18:7 19:0 18:5 | 11:7 4 1 4.2
'72 A8 6.1 9.7 19.3 19.3 18.9 19.4 19.5 19.4 | 15.3 5.1 5.8

}
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L AVERAGE MONTHTLY RAINFALL AT JOS ATRPORT 1964-72

- e g
.

" R _ MONTES
RIOD T T T [ w o v | ow Py [ x o fx M b
{ XI * XXX
S G NN B N L - )
\ A
S 44 Yrs | 01 0 1 0. 1 3 6 7.6 | 8.9 _ 12,6 | 109 } 84 2t oqsl o
164 . 00 00 0.0 28 6.6 9:0 : 12:7 ! 12:6 | 7.3 1.7 | 1.0f{ o.0
165 t co 0.2 0.2 4:0 3.9 | 10:4 1 9.9 17.8 | 7:6 j0:4 | 0.0f 0.0
166 i o0 | oo | 0o | 46 | &5 | 103 .7 | 12:3 | (7 [n2) ] o.0) o.0
167 , 0.0 0.0 0.0 1 4.5 | 6:1 7.8 14.2 17.4 7.0 1.9 O.OA 0.0
168 . 0.0 0.0 0.0 0.2 | 8.3 7.2 6.1 ' §E 6o tos ool oo
169 t 0.0 0.0 0.0 8.0 5.7 7.8 6.8 1 15.3 | 9.1 (4.6 | o.5] oo
t70 0.0 0.0 0.0 | 2.8 6.3 4.6 ! 9.5 } 100 9.8 0.6 } 0.0f 0.0
T i 0.0 | 0.0 0.0 } 1:6 9.7 T:6 13.3 12.2 10:5 |1.0 00 0.0
'72 { 2.0 | 0.0 0.0 | 2.1 9.4 7.2 9.9 6.3 | 7.9 }o0.2 | oo} o.4
. | I n _ N

loteg: Tirures in breckets are estinates Rainfell of 0.0 inches nnd above
lources: Meterorolozicel Stotiona. Jos Airport.

| Generelly the clinmnte of the state varries fron the hot hunid conditiong in theo conth to the eool and pleasant
londitions on the Jos highlamda  Jog. the state captial has the collest tenperature of nll the state capitel in
w»ﬁodua throucgh out the vear.
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AVERAGHE VONTELY MININUNM TZi¥2, IN JOS LIRPCRT 1964~1972

— °F
! . MONTHS |
*RPDRIOD 1 w ot |1 v o] v m vt {vir ! o | ox XT XTI
78 14 Yrs 57 60 64 65 64 1 63 _ 62 62 62 62 60 57
64 | 58 60 66 65 65 63 | 62 61 62 | 62 61 58
'65 59 62 65 65 64 &3 | 62 62 62 62 61 57
66 58 | 60 | 65 | 66 £5 65 | 63 (62) (62) | (62) (60) 1 (58)
'67 54 61 65 66 64 83 § 62 62 61 62 60 60
‘68 56 60 | 62 | 64 64 ¢+ 59 | €2 62 62 63 62 58
169 56 63 67 67 66 1 62 | €3 62 62 62 61 60
70 59 60 63 66 65 €3 62 62 62 62 60 58
71 46 54 61 61 59 54 59 57 59 57 55 48
'72 53 57 61 60 57 60 59 59 59 59 51 50
_ ,
_ - — — B

The. pean and meximun temderatures in january, April, July =nd Cctober, on the average for 10 yecrs up to 1966 Wm

ere, 56, 65, 63, 71, 82, 87, 75 and 82 Op resnectively.
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AVERLGE MONTHLY RATNGDAYS IN JOS 186472

[,

=
o
=

PERTOD I oh w ot ov viojvir p vizz } o1x A

-
=
H

}
- te4 o o | 1 10 150 15 | 24 | 25 | g9} 3 | iy 0 ‘
'65 0. R R 11 | 20 | 27 19 {17} s 10 -1 o o
‘66 0 o i 11 12 1 21 | 23 27 8 | (5} - b o i
.MM ° w mmw 1 “M o Momw 25 7 115 | 5500 ] o P
e . : ER EE-IEEN T 22 | 14 g oo :
169 0 o .0 12 T} 161 220 1 24 28 1 181 40 1 w
170 0 0 BRI 3 ¢ 17 Ja2a } 2T i o2 | 30
W T ¢ 0 -3 P4 16 17 - 27 23 20 4 m
: (72 r ° 3 8 | 17 13 | 29 20 | 17 ] 5°- |
- _ . b i . e - :

-

. o : i :

1. T il

ra .- .u - N L)
n T

ey e



e

! M

i ——

l.l-nu..'J
. :
— —. — — e e — it -— _L
‘\\ -
I - i
B Lo AT - - ;
o e .!t;.n_a....fca m
e e w2 h -, [ =
e e .- W—— et
J..}f!. T

..ulu_.h.ﬂ_(_z .'..-rm }\uq&

e —— e e — L. C"c _44....1.1 MARIMUN, 1i Lo 707 725
{
—_— MMM
. e T a—— e et — MG n..u.o.

R M,
o

SRR SCURCE = MNATURA: 1 {URE

ES&II

LABCS

illli‘llliii’l -
D ——— = — e - ——
e —— §§\' ===

?..m;or.._:_,..,: . —

dan | #2d [obar [ aed Ton® [0 T 00 [Red Tster T oc T mew T ond

- iy e bl Wind o "
Tm___(( h. o W \” A v\l\; ,:. c mx?...i__.._c‘. ..._‘h.. FF.MH._._..CN_“.M

.. ,




Tl o' .._.l._
LE 9E NU
——— .

m;Laiw = JOS AIRPORT
LATITUDE = 03° 52" NORIH

" 1 S — LOKQITURE~OF 54 EAST
ALIIJULE = 1iooMelRCS AQ L

: JOTALRAIN= (350mm

o

pogedey SOURCE  + KowAL 8 KNARE
TR0l

ﬁ...)_j,._l._.llﬂu:.ll ™ ...lli.J”.lrilaﬁn...lq
JAN 1 tre [ mAR | aPR ! uia Juy
A

—

1T
' WV




GHIPTER 73

There arce four besic ~reas in any rescorch complex
vizi-
fe administrative officcs
2e General supporting facilitics ce.ge caftorics,

conferncee hnll cte,

3 Service focilitics
e The Rescarch arcn itsclf,

The ~ddition of tcoehing facilitics docs not
chonge this pattern much,

The main difficulty with the non-Research arcas
is to prevent them from interfering with the wesearch
part, A badly locted conference holl eon svrongle
the cxpansion of the reseorch facilities,

The best woy of avoiding this is the overall
plamning zrid, Yhe noster plan must meke adoquate
provision for the growth of a1l the four parts, cither
vhrowsh campus type of plonning or through sufficicnt
crticule tion ond scprration of cuch crecs 4 sound
knowledge of 2ll the four ports would help in arrciving
ot a comprchensisc planning,
administrative 074iccy

There are o 1m"nds of offices = offices for those
who arc purcly ~dministrative stoff and offices for
technical staff (this would be hnndled under room
assoe inted with 1labs), In planning offices for the
adminiastrative staff, the aren per employve depends
on the noture of work anmd the rank of th. officer, use
of equipments and degrec of privacy ond sbroge necded,

The office of the dircctors should be large enough
to allow for somc commitiee mectings, High ronking
officers (heads of depurtment c.g.) should have separnte

offices while lou.cy oncs could sharc,
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The adminis{rotive ~rceo forms o bridgce botveon
the general public ond the rescarch Institute.
General Support Meilitics

These nre foeilities that help in the effective
function of the research complex and they ineclude the
follmwing:~
2,1, Litrery
2.2 Publicotion Unit
2,3 Computer Unit
244 axhibition (closcd and open)

2485 GCafctoria

2s6 Conforcnee Hall end Scnimr Rooms

21. Library
The funeticn of . library in ony Rescorch esiahblishe

ment can nevor be over cmphoseiscd, The lilwrory pro¥wides
informetion for two groups of people = the Resenrch
Staff and the public under speclal arrangemcent con uso
1t for references. The cearch s taff ean horrow books
to their Departments,

ietivities in the librory include:-

~ making rofercnces to books nnd journnls

- genernl reoding and study

~ ndministraotion of the librory

~ shippins ond rcceiving of books and periodicals

since colleetions of books, magozines, journols
¢cte con inerecase guickly there is neced to give room
for cxponsion so that 30 ycors to come the Library
will =%ill be adeqwice
2424 Bubidcotion unik

The aim of the Building Rescarch is to scrve the
construction industry in Wigerine This meons more than
just putting Rescarch personncl to work in laboratorices
though the importonec of such work cennot be over ¢otle

nnted,.
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Therefore the task of getting the informotion
.obtaincd in the labs fo the men in the industry is
very dmportont. Only when thim is done ean the work
in the labs boe comsidered complete,. - |

The publiection unlt can rqport quiokiy on tho
regulte of works carricd out by the Institube and also
distributce such report, Thiz unit will help 4o iridze
the gop in commundenticon hetweon the rosecrchors and
the cnms truetion indueiry. .ccommodrtion for this
unit includes the plont room, storces for raw ond
finishod materials, and officns for .dministrative
PUPPOS GS o

3. Computer Unit

The usc of coﬁpﬁtor in Réswaféh iz evér innrensing..
The Nntionnl Office of Monmgenent iAsmocintion (U.S...)
has definced computer 28 "o device copable of ceccopling
information; applying prescribed proccuscea to infor-
mo tion and supplying the reswlt of these procecses
from intornnlly stored instructiors os opposced to

coleulabros where the scquence are impressced manually

from tope or frou eards, | O o
. the S

Uscrs of Computcer e R

- s . L

There ore threo entugorics of coliputcr usorgi-
:a. the public who mey visit the Institute, they
could bo intreduced to seme aspeot of computof;
be  the computer siaif who sco to the operation of
the computor. L T L
c;. the rescorch éfnff who use it iﬁ\fheir cnlcﬁiations;

sccommodation Requircments

This includess- ,
ﬁ. Offices for computor ocnmlyst, programme writers,
mintenance cngincer, operationnl monoger ond

clerieal issistoant,
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b, Uscrs room (where terminus nre)

c, Mnin computcr room

d, Mochine room

C. Storage spnces

Librory and senimr room may be provided,

- 3 : 3 &

1e The Tirst consideration is the provision of

adequate spacce for the partiowlar kind ncededs Sinco
wiere cre various kinds, the sSpacce requircment olso
vorics from 370 - 35,500 sq. Lt or morc,

2 Moor strenzth and consiruction.s Tho unit making

up the computer cre heevy, giving risc to comentratod
lo~ds on the floor, Currcently thoe prefored nethod of
solving the problun is by the provision of secondory
floor raisced on the bhuilding floor slab, This hos
ndvontages ¢,g2, intcre-connection pover cnbles ond
receptacles mey be concenled yot remcin cosily ncccssible,
spoace between floors mhy be use to louse air condition-
ing duet amd futurc chenges in the leyout moy be done
with minimum cost of time md cxperience,

Je ‘dr-conditioning:- the computer uvnit needs very
close control of air temperatwe, humidity ond dust

if ony of thesc is not kept ot o preseribed limits the
machines ceannot work, The provision of the aire
conditioning is therefore very ncoessary, Scparcio
~ir-conditioning scrving the computer clonc is roconmended
‘he location should be inaroomedjocont to the proocssing
mochines thomscelves.

4, sccousticol 4reatmont, Meny of the units in computer
produce considerable noisc, The worst eoffeonders are
such components as the cord mochines, printcrs and blovcers
Thercefore accousticnl treatment are ncceded for the comfort

of the operators.
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5. Vibrations., Computer Instnlations eannot and
should not be made thore is large vibration,
6. Lleetric pover:e the computer requires or places
heorvy loc:d on the clectrical system of an offico
building, Chercefore it is inportont thot the computior
systom fecod does not feed othur louds,
2.4 Hxhibition (Clocc ond Opon)

The provision of this weuld further 2llow tho
public to soc for thansclves progress made in tho
Institute,

In the elose exhibition (muscum) there are three
main arcas namely:-

Qe gtaff officc for the fow workcrs in the muscun
b. Snack  ber for the visitors
G, the exhibition area, Ilere thin s on display

mny include:-~ photozraphs of buildin~s completed

aml urder construction,.rachiteeturcl drowvings

models , and variouvs !“ind of building moterials,

The open ¢xhibition is nmorc of a "testinz ground®,

vgrious kinmds of mnterinls that are devcloped in tho
Institutes arc cxhibited in the open ond this roactions

to climtic azents such o8 taaporasurc, rain, wind
ctes arce studied, It is also open to the public.
2456 Cofotoricl

This 1s strictly for stoff only. Since the
locetion is o it fnr Lrom Jos town vhere most of the
staff vould be reeiding, the provision of cafctorina
would help the stalf to get food dwring breck without
much waste of time,

2.6, Caonference Hnll and Sominor Roons
The Institute also holds vorious mectings and

semimars, The confercnee Holl is normelly used for

board meetings amd when the technicel stoff ore meeting
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to draw up their rescorch programmes and during
revicw of sueh programmes, The Inctitute trains non
spceilisced staff, who nssist the roescerchers, This
could be¢ done in vl scmimmr rooms, Confercnces and
sarincrs o8 means or given out information o the
public arc also orpnniscd.

the Conforcucc (0dd hog o copaciiy of 250 people

whilce the sominer roore cenn toke 40 people coch,
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IHE RISERCH AR

The most important crea of the Qcec .reh Institute
is the laboratory arvas, ‘‘he plonning of tlw lab aroo
should aim ot achicwving suitoble enviromnent for the
performance of speecifie scicntifie resecrch, Gho
ploming should clso odm at flexibility and growth of
the labo,

Lypes of sescarch Lobs,

There are two types broadly classifi.d,
e Jench lnba,
be ixed plani lobs,

soch type hos 1% own implication on the arcehitcetural
scrlo of the building,

Herce thore is less planis nnd thereforoe The
enphnsls is on the scientist, so the heights, oxeog,
orieniation lighting, ¢te should rclate to the mon,

Most resenrch orens nced desk spoce 28 vell ng
bench spacing,

Some experinent neced controlled or regulnted
temperature and hunidity or the c¢limination of outside
interferences. Thoere could be sominor roons,

b, Iixcd Plant Lobs,

dore the mochine dicivnte the secle of the building
ey oy be labs for testing materiels in industeics,
militery labs and hovy labs works! gps in engincoring.
fhey house bulky mcchines resulbing on heavy loods
on the doore Thoy should therefore be loentced on the
groumd floor., Thorc rre over heed croncs corrying
locds therefore colling for gtronge sitructurel frone

work,



General 1ot spnce
| The most importnnt woy in which to consider the
gize of lab room is in terms of the mumbur of gtaff

it ds to housc, (oftun this is the only information
availoble)., But in fixed plant 1obs whoere bulky
machines sre  used the size of the muchimes
control the spoce rowuircenent,

General labs space may be considored 2s a
secicntist working base ond for the purposc of plannings
it forms the eentre of lehoratory cetivitics, This .\
spore is supplicd wikth scorvicos or noy be ogulpped with
conventionnl benches, Rooms ossoclatod with labo
(officos, storcs, ¢ te) should be provided ond this

would be discussod lauigr.

ahk._space, bench lonath, boneh wivh ond spooinge

The floor aren nceded in the lnboratory for oneh
workor is dofincd by two divwnsions, "Lengih® ie the
total length of benehins, sin:, fune cupbonrds cte,
which he needs for his work, - o
"Width" is estnablished by the width of his benching,-
plus the elcear floor space necded for uovenont while
working and for circulation botween the venchus., There
is however o diffcrence between the aren necded for on
ind ividunl worker in o room by hinscelf ond the oroea
he noeds i he is sharing the room with othors, This
i3 beeause circulatdon spece ard o some oxitent worling
sioaée are sharod, Faecilitics such os washing up sim:s,'

cupboards erc necarly oclvays sharod.
Beneh lenoth this sicans the length of scervieed well
or scrvico spine ~ooqnst Which benehes, laborttory viss
or otheor items of Llob cqudipnent eon be plhcoed, and whero
the norml services nre avaibible, Conernlly openking

10=12 £%, of bench wan 1s cnouch to satisfy individucls
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nee v of the tine, Howcewver fthere ore ocgasions when
sclentist nced lonzer lemgth and it is importont that
the planning of the loboreatory is flexible cnough to
accomodote this,

™o kinds of sinke crce provided in laborsiorics.e

loxrge sinke with drnining boexds, Zor washeup, ol

droinnvoys or eup sinis intended 0 rcledive tho oflluent

fron cxporircnts, lw provision of drain cweys 1s on
intogral poxt of the sorvicing crrangunonts for the
worlking bench,

Sirnkes for voshingeup ond thiir draining bonrds
are cdditionn) normnl benehing,

Boneh width
T™h: benching could »e¢ planned suceh thct it rous

at night angles to the outside valls, Unit vwidith will

therefore tend to determine the posltion of otructur:l
columns and thus he gwueturul grid of the tuilding

Genexlly. The beenh width variecs botween 0,60 « 0,75 i

sench spoecine
In considering the spice between parallcl runs of

laborasory benching, there are threo relovont Iloctors
to whioh authoponctic date iy be cpplicd,

: 78 Space toizon up by the worker when actunlly ongogod
in working ot the benehs This is oquivaloent o
hoving “he wpper orns vertical -md the lover axce
horizontal,

24 the space “aken up when working parallcl ond closic
to the bench,

- gpace needed for bend=in- down in front of the
bench, @Qoors or drawers vould not nornnlly take

up nore spnce thon 2 person in the bonding position,
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It 18 olso inmportont to tke into necount the
possible nced to move back amdl from the bench quickly
in an mergency., Otlicr factors which may ~ffeet the
designers deeision on bench spaecing are the frequent
usc of trolleys for carrying supplice or vouipnient
such ns portoblc punps or comprussors, this c2]lls for
arcater passage boetwoen benches, If the gang way is
wed ~8 on aceess route to other working arocas or specizl
rooms , adaivion:l width ney be roguirced if unduo
dispupbonccs are ".;(}: 0.',:.,'-: idod,.
deight of bemohas: ‘iccomnendations for sitting cxd
standing orc 0660 ond 0490 ne respectively.

U Lobors

toxy spoxq

The unit undoer consideration is shown below, I%
is inportont to corsidur the suitrbility of the wvrrdous
shape 2lternntives,

The unit is shown with benchinz or loboratory
planned to run along +the lon~ sides of the unit only,
It is of course 2lso »nossiblc to pkan 2 sou re unit
with benching running three sides os shown in 2, It
can be proved easily that such an arrongenent is less
satisf~actory.

1. It is inconvenient, in thot it dous not provide
che long, stroight runs which howve been shown to
be neecessary to necet peek denands for bonch length,
2e it is nore cxpensive to run scervices to Lonohcs
arranged around threc sides of a unit,

e It is vicptful o. floor cpace

4e l’in:‘.ncdng?buildim conposcd of units plamned as
a rcetangle will regquire less corridor

anl can be nore compant ~nd cconondesl thon one

conposcd of squorc units,
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The generil 1loborctory 26 discussed in so for is
the scicntist working brsce , vhere nost of his time
iswunlly spent. lowever from time to time the
seientist uses other rooms, gone of which ~re in
close assoeiction with current work, that they must
be very near to the gencrnl laboratory.

Th: funetions ~nd design of such rooms must be
plimned in closc ogsocintion with the laboratory arca,

Roons =zgscecicted with labs £21l inte threo groups,

Cfiicces for scientist

)

. roons for spcelcl purposces
e aninnl houscs,
I don't hove noe 3 in the thesis so thot one

will be left out,.
1. O

o ]

£ ~
IO 3

L]

It is o conmon phenonenuny thot guite o recsomable
time of the scientist is snent in ronding amd vriting,
It is thercforc inmport-nt thot the desiym of loboratory
mokes provision for thot, Thoere ire three possible
altermatives: -

Qe the provision of desks in the laborotory itselfl
b, the provision of seporate offices odjoining to

the loboratory,

Ce the provision of scparate offices nore or less
rcemote from the laborotory.

Moot scientist preice a pernancnt place in whioh
vhicy can rend and writees The ploce should clso have
some neosure of quite and privacy. This pliecc also
should be very clese to the laboratory, if possilile
opcning into the loboratory. This is inportont becouse
their could be on urguent nced to kcep in closc contact
with an experinent thnt nay be going on in the 1lobs,

However since flour sprec in the 1nbe are very costly,
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costing about twicc os much ns floor apacce in o wing
devoted entirely to officus, o compronise solution
betwecen functioml rclotionship and cost must be worked
out, This coulgo't;;ro%clznnirg am:.11l nffices, no lorger
thoan cubicles .f-.nd-diructly od joining the loboratory,.
They should be large cnough to contain the scicnuist's
desk, his books omd to 2llov hin to interview one

or two peoplc in privatcs i« very good design approzoh
ic w plon the lobs on o dinensional grid, such that
office spoee can be frecly formed in a lab arca by
partisivioning and subsoquently revert to usc as n lab
wherc necossary.

Roome for Speci. PO sLs

Other roons associntod with lobs cpart fron oirfices
ore speeinl rooms, Thore inelude instrucent roons,
controlled environnent roons, 'md rooms housing spuginl
techniques such as chromctography 2m tissue culture
which eannot be enrried out convenicntly or effeecicntly
in the open laboratory.

Sore of these rooms are ore or le3e perncnent
particularly thosc designed to provide controlled
enviroment, such 8 cold rooms ond constant, tcnpero-
tare roous, others nny be nceded temporarily and becone
redundont ofter scrving their function,

They arc usuclly served with the nornel 1cobs
scrvices ecleetricity, vater, and drainnge, and often
requirce cxiract ducts for func cupboards or speoinl
ventilotion o well ne accommodation for speceicl plont
such a8 conpressors in the casce of cold roons, The
beat way of providing these spoeindl rooms is to nuolee
surc thnt the gencral lob, orea Xends itself to
subdivision, in such =~ woy to cnable roons of approp-

rinte sizc to be mode by tonporary pertitions,
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These roons, then can beconce partitioncd off arcos of
the lnbs., Vhen any of such rooms are no longer necced,
the pariiltions cnn be removed ond the wroa becones
part of the rencrsl loboratory., In large establishment,
it noy be necessoary to centrolise spooind roons in oo
oreay instond of seaiutoring thens This lms tho advantogo
ol casy scrvicces.
Bedeage and Instmuiont roons

fhere arc occnsionally used in vhe loboratory,
but nore frequoatly they aro housed in scporate roon
in the 1lab, they curve, DTables or benches imust be
of 80lid constrmction, giving o strorg sunport on
which instruncents ore ploced, sens ij;ive belonecs
wused for welzhtin; smnll substancese nay ngcd protoction
against vibration, Phis ernr be done by the use 2f nodern
instrunent nountinrss, Slote slob or censt in situ
coneretc bench tops supported on conerete dwarf weoll
can e used, Dalincces should not be placed neor hect
sourccs, such 2s ovens or furnwces and should be protoected
ngainot solar Wwat goin, the balonece roon should be as
True o8 possible fron contaninniions Ly funce, cxkeossive
hnidity, dust{ cte, ALAir-conditioning baloancoe roon nay
oe csscentizl for nicro~-analytical worl,
Loons ontrolled onv cnt

The range of provision of contrelled cnviromacnt
in Rescoerch labe vorics greatlye In song eosus sucll
refrigerators; incubotors, or owvens arg pleced in the
loboratory and in sone cases controlled tanperatwre
roons arc equipped “or stornge of lerge nunbers of
sonples.

Very often tenperaturc is the clenent under control,
but at tine hunidity is »lso inportant,
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.ocormodation No., ;’;:;1‘30. " Hgéog{o
(1) Adninistretive Officos
1. Dizvcector 1 45 i
2+ sueretary 1 30 1
3¢ Peputy Dircetors 2 60 2
4. Stafl Officor 1 Y 2
¢ Gonernl Jdninistrative Officqd 1 60 8
6. Chicl Jcecountont i 30 1
T. Scerctory to Chicf Lecountnng 1 15 1
8, ifeccount Officce 1 & 5
9. Hend cleoannr 1 15 1
10. DP.R,O, 1 30 1
11. SBeeretary to P.R.0. 1 15 1
12, 3tore ! 45 -
13, Intrance lobby and rceeeption | 144 2
14, Toilots 6 _5Q -
L o 594 § 206
(2) Bookshop
1e onles Manager ] 15 1
2, 8torc (books) 1 30 -
e Dook salcs nre 1 252 4
TOw.L 290 5

o el Pt e it
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Aren) Ho of

“eeormodation No, ne peoplu
(5) Litwory
fe Bdbroricn/scerciory p %0 i

2. liciling/iceoiving 1 45 3
3¢ itccding/Book stocks i 360 3

4e Tollcts 6 20

YOTL 455 ¢

el :
(4) Conputer Unit %

' .
1 TFlant roon V1 45 -
2, Conputer Roon 1 45 2
3. Maintenanece SAngincer 1 15 1
4, Operation Mnoger 1 15 1
5. Progranne writer i 50 1

6., Conpuicr Lnnlyst 1 ple) 1

P02 L ! 180 6

F::L'::::i::::::::: e ——
(5) DIroduction Lnit |
e YLt room 1 45 6
e Row noterinls store 1 : 45 -
Je dMinished product ntore y 1 ' 20 -
4, Production loncger !t 1 20 -
5e sditoriel |1 50 4
6. Grophic .ortist 1 15 ;

07T 200} 11

(§) 8taff Snork b
. Snrk bop 1 238 &
2 Kitehen 1 %0 4
3. ‘Pfoilets/bath roon 3 120 i

FPDI;“ Ne b = ———— néﬂ'ﬂ—-zr 2

(7) Senimr Roons 2 144 ,,5.0

(8) Conferpnee H ~11 1 300 250

IJO'}'J \L
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Leconrodation o ‘:;5_" H:';P;-)f[;
(9) Closc¢ cxhibition i
1. Ixhibition 1 576
2, Reception 1 S 1
3. Office for staf? 1 %0 2
4, Cool drinls 1 144 3
9« toilete 12 30 -
07, L i1 789 6
(10) Levorctories !
.rehiteeture/Plorning ’
e OQifices 13 600 15
2, Modelirng studio 1 60 2
3¢ Droughtnan siudio ) i T2 6}
4¢ Gnllery/centr-ncc 1 144 -
5. Toilets 6 %0 -
6, Store 1 %0 1
———
07.L e e
(11) Climrtology i
1, Orfices b4 120 10
2. Tlotting roon 11 60 3
3. IExperinment iren 1 252 -
4, Toilets | _4 12 -
POT. L |} 34| 13
(12) Building physics
i, Offices 8 105 8
2. Lxperinent .ree i 144 -
%e Reverborting chanber 1 144 =
4o Store 1 45 -
70 LT i 438 10
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wron | Foe of
seconnodotion Ko.! n2 pooplo
(1%) soil Mechanics
le Officcs 5 5 g
2+« Cheuilccl lob, 1 60 -
3¢ Balance roon 1 20 1
4o OSxporincnt creo 1 216 -
5¢ Bquiprent storc q 2 -
6. Tollcts 3 30 =
RERe S J— -
(14) Materinl 1ab,
1, Offices 6 120 18
. -Zgregntc 1°.b 1 120 -
3, ‘sphalt/Bitunen 1 60 =
4, Brick and tilcs 1 120 -
« Tdmber 1 60 -
6, Heirds i 192
T. scuipnent store 1 72
8, w~torc for not, B 60
ki i
i\ G ¥ i - 69_11'; 18
(15) structursl 1-D.
fe S¢al line 1 go4 8
2. Concrete linc 1 936 10
3. Tinber line 1 600 | 6
A. Locanl nnterinl 2 288 4
5 Yorkshop 1 216 3
6. hanging roon 1 108 -
7. Conmon Roon 1 ( 108 -
8, Roon storage 2 560 -
107 &L 3480 | 3

mmmsmdommens
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Arod I‘:[J e O f

Lecommodotion No. n% | people

( 1 G) services

1. Lenerator/Fucl 1 216

2« Geroge 1 360

e Wabtar tonk 1 12 -

Le Boiler plant 1 12 -
07.L ) 600 - 8 B

(17) Open Sp.cus

1e Teoting groumi or

exhibition (open) 2 10600 -
2 sprces - 20400 -

Grand totnls 42000 200

Pqus 40 40

Total 42000 240
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CHAPTER 6

TSI CONCDERT

The Design of a Building Rosearch Institute is
a complex ong bocausc there are various functions
which have t0 be intoprated into one vhole, It is
industrially inclincd and ot the sometime institutional.,

The Institute is a big complex which cannot be
design at once thercefare lam ewlving a ploming concepd

that is flexible to take on additional laborations
without rmuch change in the basic concept. what is

h vhe coneept shouwld aim at Lloxibility and growth
particularly the rescorch nroeas, |

| The whole of the Institute is zoned into fowr

ports as followsim

1. Zone one = iz +the most n odsy and dusty earca., This
zonc inelude the structurnl laboratory, the rntorial
arrival  hoy and scrvices such as stand-by noncrafor,
garages Tor the Imstitutc Vapa, MNoime in this zone is
duc to mochines and tippers bringing moterinls to the
laboratorics,

2, The sccord zonce is +the testing ground where the
materials arc tested and arc also exposed to woe.lther

so that their roaction to weather agents such ns rain,
temperature are studied, Exhibition iall is also
included in this zone, |

e Third zone cnbraces the quiet laboratorics whoro
the instrunents arc siopler and less noisy. The
laboratoriss in this zonc arc soil mechanies, Building
physics, clinmatology anl the matorial laboratorics.

4de The fourth zonc anmbraces the supporting fucilitics
namely: agministration, Library, computer unit,
Architccture and plannings confcrence and sconinar roons,

Bookshop, snack bar and printing unit,
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There is a littlc of machine noisc duc to the
comnputer unit and the printing unit, vhich are placed
in a half - a bascnment,

In order to ret the problem stated above thot is
that of flexdibility and growth, I'm evolving 2
concupt I called "Jouble fiare planning” LSce tho

next page for tle disgran,

General Description of Project

The sive of the project i8 in Jos zlong Deuclud
Road just ofter ilaraute 7illage and before the Urick
Industry by the Wigerian lining Co-opcrations The
sito lics between the Drick Industry ond University of
Jos, Fron Jos town going vowards Bauchi the sitc is
on the left,. -

There are two szates leading into tle Institute,
which has a foncc round it,

The rain gate is rcached first, This is used
by staff and visitors of the Institute, The main gate
lcads the visitor into a proninent onirence which is
glazed thus iaviting the visitor in, [his cnirance leads

vhich

into o big lobby form the main distribution point,
b.cousc from herc people can nove right to the bookshop,
go straight into the tecount arce, printing crca, public
relation arca, or go left inde the conference hall and
saoninmar roomn, Feon the cntrance lebby pcople can go
up to thc main adninistrotive arca, library enld inve the
snack bar and 2lso the conferunce halls

Architeeturo 1! physical ploamning division is on
top of the noin adninistrative floor,

Ad jucent 4o the nain enbrance is the cntrance into
the exhibition holl, lcre visitors ere conducted around

and on top of part of the hall cool drinks are available

to the visitors.
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Staff have 2 separate cntrance 2t right angle to
that of visitors, They enter fron the south,
The laboraterics are ot the bock of the supporting

facilitics,
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SHEPTUR T

PECI LINING PROBLT

In this chepter we will consider measures taken to
reduce environnental muissence (noise cte) and measures
taken to ensure safety of scicntists at worlz. “his
would be done under the following topics:-

1. Noise reduction

24 Reduction of vibration
e Firc preeausion

e safciy precausions

1e HNoisc .tcduction

doise massance both fron outside and inside sources
of nuisc¢ are inmporiont ciwvirommental problens, w11
perdge of the labs. vhore people work should be protectoed
fron offensive nodcce Mowsurces o reduce noisc arcie-

L noisc:

Cinag fron oite lcetbion, otter to
This bLepine o ite scleetion, It is bott t

locate the buildins for away as possiblce fron pessible
troublesone sourcce of cternal noisc than to take
expensive strue turnl neasures to reducc noise, Proper
site analysis should bec earried out ond the location of
building fron noisc¢ sowrce weighed ~goinst availobility
of mnin services, access, orientation c¢te, Tho nost

inportant aspeet of plonning against noise is the
disposition of the parts of the building in rclation

to cach othur, and the interncl errangencent of the roons
thaensclves,

~rcas of the building wherce noilse arc gencroted
should be group together end placed together as foxr as
possible from guict zoncs,

Often rooms thot are usced only for o shoritine
(store cte) which cre thensclves quict could be used

as a bhuffecr zoncs betwoen the two cxtrencs above,
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- Meally noisy rooms (unloading bay, doilcer
plant ctc) should be in » separate building, In
multi-storey Il1aboratorice, if soucces of gtructure
borne noise have to be contained in the loboratory
building, they shouwld, if poscible be placed ot
basciient or on the grount floor,

b iiodsc Reduction =t SOUr Cl

Hoise in o bhuilding 2re nade up of nodsces which
cen be elininnted or reduced by good dusisn an® choice
of nateriils and ¢quipnent. Jove noiscs which labe
heeve in comnion c.¢e footsicps and Jdoor bangs, eon bo
casily doclt with by nicons of rosilicnt floor finishos
and silent door closes, Wheeled cquipnent such oo
trolleys, novoble cupboards cie shoudld have rcesilicnt
typers, Wash - up nrcas can bLe designed with nodsc
reduction in nind, veoing resilicnt linings or uvdgings
vherevor possible,

Elecetric fans:- the ancunt of noisc produccd by
rotating fan blades depends upon their poeripher2l speed,
Fron the point of vicw of reluction, larse slowly
rotating blades are better thon short and fost rotating
blades, Thure should be 2 grod cleuarcnece buetween the
blade tips anmd the fan casing.

alectric notors:- Vifferent sizes of thesc arc used in

libe .

dere neodso control is largely o natier of scluoting
che cquipnent for guict running. Such notors usuclly
have speeinlly designed franes, sleove=bearings, rostroine
ing dovices to prevont latergl novencnt of the spindlo
cend casings which conpletely cnclosc the noving ports,
Rysilicnt nouwitings orc necded to provent :7r1pli§a-
tion of noisec by resonanec where notors arce fixed to the

structurc,

tr



Noise in Water Systons

These are cuysed by dadly Qesigned coulprent,
by movenent of water or by vibration within the
piping systen, The precausions oublined in above
can be wsed to roeduce the noise.

2¢ The Roduction of Vibrotion

In the design of labs it is inportont that tho
macation of interforcnoe fron vibration should bo
consiicered wt the plunning stapec., This in extroenclly
inportant vhen one considers tho Ifact thot their wro
vide range of apparatus which are very likely to he
affeceted by vibration, These inelude gensitive
balonces of vorious kindsz, golvonorioters ctc,

Mavs oL vroventing trongsiiesion of vibrgbion

2, Lo arca in which sensitive apporatus io housed

should be given the oot suit ble position so that it
suffers lonst possible interfercnce fron sources of
vibrgtion within the uilding,

b, Known sources of uechanicil vilhration on the
premises should be adequately isnlotoed by neans of
anti-vibration nountings, wats or founlntions,

Ca Apparatus ncy be supported on isolated plers

or heowvy blocke,

de antievibrotion nountings will often be nceded for
inCividual itens such o8 Inlances cte.

Co spparatus consisting of many parts should be
mounted on tho sance ixac to prevent differenticl nove-
nent between tho vordouws componontsaﬂs

e Procansions shiould be tolcenggainst door slemming
which can couwge scovere locad vibrotion affecting: wills
for some considorable distunce away fron the source:
Door springs or closers should therefore be {itted

where possible,
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Plonning: apoinst vibration

Possible cxternsl sources of vibrotion should be

Pully considcred in choosing the sitc for = 1ab,

Thore should be zroper zoning of the various
labs so that thosce thoet give vibroation are father
way froi scnsitive ~recas,
Isolotion of machinury

It iz vory Lportent Lo try to reduce vibrition at
¢iw sourcee itsclf, This can bu done by providing rnti-
vibration nountings for ncehircry which is to oper=to
within the labs,
Sprins supporteld flooxr slobs

This kinl of sitructur~l trenthent nay be snitapblo
for proteeting liniitcd nrces Lron uxtorn .l vibrntion,
Yhe proeccdurce is to nount the floor =lcbh on 2 suviinble
elnstic support, dircet contoet between the slab
concerned ond other adjocent floor slabs being avoided,
The floor itsclf shovld be o8 rizid os nossible ond
the spring systen should be corrded on o firm found-tion,

This systen can be uwsed successfully cgoinst
vibration fron ¢xtormnl source,
Je iixec Frecaustions

the degree of five hozard inherent in the worlk
corried out on in o building affeets the arrongaient of
roons, the dincnsions and loyout of vertlcal ond hori-
zonteld circulation, ~n? the choice of structursl and
finishing nnteritls.

t is inportont to difforcnti~te between precrusion-
ary neasurces built into the building ond firc - proe
cxations, which is largely o mmtter of steff diseipline
and training, OSinplc preeountions such as the wse of

abestos nmats under heat sources is token to prevent
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fires: eloborate fire - resisting construction
is designed to nininisc their effeet, “ire
hazard of builiinz could be divided into three
groups,
Qg Danape hazard to the structuro and its contenis,
De Personcl hazord to the occuponts,
Ce wxposurc hazerd to firc sprced fron surrounding

buildings.

te Danage hazord - this depends on the anount of
conbustble nateri~le in the building.
be Perosonal Hezard - the risk to o porson using o
buildinge dependa noinly on two aspects of the oceupancy
the popul~tion characteristies and building funetion,
Populction density =~ flcct ponie risks in cose of
fire. Firc hazard is directly related to the nnture
of the apparatus and substances wsed in the laboratory

processcs,

Elanging nnd Construction in .idation fo Porsonol

Pirg Hazard

wtructurnl clonents, the design of which is a
#£Lectcd by firce - load rating, also ploy an inportont
port in personnl safoty in an outbrock of firc.
Structural walls and floors st rencin intact and

safc while the occupants cscapa.

Whon a fire begins in oan occupled roon, Canger
to the occupants dcpends upon the speed ot which the
fire spread in the content of the room and on the vall,
floor and cecilin~ surineccs,

In the labs, the working apparatus vory with their
varying technique, It is assunned that the sinff would
be diseiplined and traincd in the uwses of the apparatus
to nininise the spread of fire,
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b, Bestricting the spread of smokec and hot soses

Vhen a firce begine to sprend the danger to other

occupants is in dircet relition w0 the cnge with
vhich smole ond hot znsces can spread through the
building, cspeeindly in the circulation arous. Jgcepo
routes showld thercfore e proteeted ond ot gosos ond
snoke be confined as for os possible to whero tho
originnte,
de Rlornines gadnst porgsonsl hezard
30 far we have boen considoring tho struciwre and
finishes in firce hezerd, Lut the overell lab. plemming
is wvorth comsifering, The following itens cffeet labs
planning,
i) The provision o7 suificicnt cxits, suitally
located,
ii) Linitation of travel distunce to cxists or to
sone point protucted by conpart norting,
iii)the provision of corridors and stoir coscs of
advquate width,
iv) thc provision of adequate escape routes fron
workin, positions,
Siroeclorn syston ond fire-fighting cquipnent,
Whore more thon 20 pcoplo are enployed in thoe sano
building, or explosive or highly inflarwvwmble netericls
are stored or usced in cny building in which persons aro
cnployed, cffoct we  provision sholl be nedo in civing
verning in casc of fire, which shell be dearldly ~udille
throughout the building.
Firc 2larn sysicng can be eithor nanunlly or
sutorticnlly operited.
Stoff should be inetructed on e.:llins the fire
service nnd the use of hond cextinguishers, hosoe red ete,
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Safety Precautions -

Bafety precenutions are taken agoinst hozards of
two kinde, accidonts and long tern cumlative effccts
en health, Although the climination of hazards 1s ';ﬂ:;
prioerily 2 mattor of intornnl organisation and " .
discipline on the part of staff using the building,
the designer can make sofory preeausions cosier, ond
cnsure that hazards are notb wdlt into the sciontiaﬁs
orvivomient, o '_ L | . ,
General Comsiderotions AFPFeobineg Lﬁgg;g QYY Sodety | e
he provision of the right anount of snacc for the
vork in hond 1s an inportent Ifoctor in governing sofoty.
Where the seale of work allows, potontinlly - .
dangerous or hoxious procosaes should be earried out
in specinl roons expressly designed for the purpose,
o Hatural oml artificial lishting arce vital fnctors
in deternining visuwal efficicncy and thoerefore in the
preocousion of accidents caused Ly the nishondlim: or
faulty obueorv.tion of apparatus."
e desdgn awl loyout of laboratery furniture
olso  howve o ddreet besring on safoby. Heating,
ventilation, the effectdve anl rapid disposal of noxious
Lunies, and the control and supprocsion of nodsce 21l oifcet
the confort of the working cnvironmcnte
Thoy are related 4o safoty in thoet thoy con Lapadr
the mental awarcness of the loboralory WOricr.']"

Desimm foctors cifecting safety

1 Ovoerall plonning « 3ee overall plamning Tive
precoution,

2. Loyout of Taborntory roomsg -~ #gcape routes ond

furniture and cupbeards cte, should be layout properly

50 that workers can ¢asily escope.
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Je dtoragesin the lai Inflamable ligquids, rge
agontg ctc, shouvll nut be stored at the bock of
benches beeccuse of the danger of spelling whon
readine forward, possibly over or through asscnbled
mpparaitus, an adequate onl casily accessiblc chentioal
storc is cssunticl to safouty in loboratory roons,
Poisonous cheniccls should be kept in o scporate
lokoble roosi or ci.bingie
4o Spgrvice outlets fiyl controls - Scrvicc contirols
should be ploc.d so thet the wser docs not have ©w rmn
the rislt of aceldentolly condirg into contact with
apparatus on the bench,
Se

woestes should cccur =8 near the sinlr 2o »nossible of

ainase and Voste dispossl - Dilution of liquid

recgivers ore vsced it ray be neecesscry to provide one
for ecach roon, so that substonces which becone dangerous
in contact ~re not brourht toscther by people fron
different roons,

Infloyueble liquids should not be diseharge into
the wesye systens, but deposited in neual conininers
proviicd with 1ids, and disposcd of cway froil the vorking
GUradc8e
6o Slcctricol Ingtallotions - 4 nusber of generrl
prints nay be nade about sefely in rclation teo clceetrical
ins tllotions,
2) Instlattions showld be
b)  An insulintin: floor finish such as rubbor or
linolewn anxd non conlue ting noterinls for bench tops

ney help to provent injury,



38

BIELIOCRAPHY

1. D.i, Agormah.,  Thesis on Natioml Jentre ior
Seicntific Resenrch and Developuent, _

2. J,D, Chiara amd J,H, Callendar, Tine s.over -
standards Lor Building typoes.

3a  Heie wolenon, loboramry dusign.*f e

Ae  Poter flceoner ~nd Jolyon Drury . Indus trizl _
Storage awl disueibution

5o Gedo Guyit. Thosds on Lelsurc park Jos,

6, KoVin Lynchs Sive plonnings _ | .

To WounJK. Middloton and Al Spichaﬁs..ﬂotcologicai
instrunenbs, o |

8. Neufors, Architeot datﬁ ' S _ -

9. Papor by Sarmel L. Ola Dept. of Clvil Engineoring
A«BU.y Zarin, S0il strbilization of tropical
spils for low cost housing, | |

10, Vietor Olgyny., Design with climnte, 'f!'_ '_j:k,pt5,

Annual Reports, Juurntls, lnpers cte,

11, Archituctural Reecord, Mov, 1965, srticle by irof.
3.8, Leslie Moartins - Flonning for flexibility
and growth,

18, Annuoeld foport, Yest africon Building descearch
Institute Ghone.

13, vepartnent of vhe Inviromment, Lomdon - Building
escarch 3toation, 1970. annual report. H

14s The Mufficld Foundation Diwvision of Archibcctural
studics, The Design of Rgscarch labs.

15« Ministry of public DBuilding and work London -
Building Resoarch Jvation, 19€7.

16, Departoent of quhitccfurc L4BJU. Sponeru, JUnric,

Archiforun No,., 1



24

17, DNatiomnl Rescoarch Couneil of Cennda (ivision
of Building Rescarch)ueptenber, 1957 - Ten
years of building rescoreh 1947-1957,

18, London Institute of Physies. The oOevsiga of
physics laobs,

19, Momufocturcrs el Designers of natericl testing
cquipnent, JSquipnient for loberatorics quolity
Control laberatory rescarch site, Instrmancentos

tion sitc, Investigotion 1972,



