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Traditional ld4s

1. Traditional building in Africa and elsewhers have had the following
ocharaoteriatios:~

1. Bach head of family was his own builder; bhe has built by the use of
zethods and techniques wh:sh he learned by apprenticeship from his
enceetors. The whole goocioty knew the sume techniques and where
needed, wembers of the Society came to the aid of the owner to oon-
struct the required building. Thus traditional milding was
exeouted by self-help and co-ocperative methods.

2, Looal materials were ertensively used. Most of the buildings vere

Put up in matverials aswembled in the immediate locality with minimum
processing.

3» Nosi of the buildings in any locality were put up by the use of the
same or eimilar struotural aystems: these syetems might be supposed
to have been the ones found most suitable in praotice over the
years.

4. Exsmination of the environment showed a remarkable degres of
standardization of arohiteotural forms, sizes, and openings within
the same geographical or tribal region. In spite of this neither
dratneas nor monotony wae in evidenoce.

5. The evolutinn of the bullt~up environuent treditionally has not been
spear-headed by specialistes. Tmis evolution developed spon tanecusly
from the experiencs in the use of forms and structures.

6+ The Wilt-up traditional emvironment fulfilled the basic fumctions
of shelter security and privaoy without monotony and the so=called

unpleasant offects of the standardiszed oonstruction of the environ-
sent.

Rationalised methods of housing

2.  Inoreasing urbaniszation as well as the growth of ocpecialised professions
has resulted in the growth of a large number of specialised builders who
satiefy the demand for housing and tuilding generally. The traditionmal
systens bave broken down and been replaced by syetems developed by theee
specialist buildors. Thus it is common in many modern sosieties to notice

a8 many building systems as there are speoialist builders. This situation
has oreated a very fragmwented building industry in which there is such a
large number of products, comporentasyand procducers that it has proved
diffioult to meet the growing demand for buildings vithout ratisnalisatiorm.
The first steps at rationalization has been to support manual effort by means
of mechanigation. Within the aystems operating in the wilding industry




meohanization cculd achieve only a iimited increase in efficlenoy. The naxt
step in thie process of machanizaticn would naturally be industrialisaticn.
The justifioation for increasing prcductivity by means of mechanization and
industrialization are clearly aeen in the graphs shown in Figure Ae In

order to industriaiize building the following ocenditions would be necessaryi-—

4. The establishment of building regulaticns which should establish

uniformity in structure aad function acroes the territory as appro=
priate.

2, The formulatlon of regulations whioh while emphasizing standardiza~
tion,heve funoctional adequaoy as the primary purposé.

3. The promotion of industrialized production of builiing componenta.

4. The use of dimenpiunal and modular co-ordination in the design of
tuildings.

5; The ' drawing ur of long-terw plans which would oreate “he appropriate
markets which would justify the neceasarlly heavy investaents in
machinery for prefabrication.

Prefabrication in Africa

3, A8 seen above the demand for housin; and building has inoreasod - with
urbanization and industrialization. In an attempt to satisfy these deusnds,
certain African countries have started to set up prefabricidted houni.nc/build-
ing plants whick have nnt proved successful mainly becaume the investments

in prefabrioation plant have nct been matched by the aprropriate advanoce
planning which would create a steady demand for the tuilaings from the pre—
fabrioating plants. The second reason for the partial fallure of prefabrioa-
tion 4n Africa is the ourrent prejudice agalnst prefabricated systems. 3cme
of thege prajudices ars justified on the grounds that the standard of oonst-~
ruotion of prefabricated ruilding bas been lowsr than traditional building
while the reverse should have been true uince the quality of prefabricated
building is expectnd t¢ pe higher because it is easier to control juality in
the factory than on site. The third reason for the fallure of prefabrioated
hausing has been the use of machinery and technolcgy which was wmjustified
given the conditiena of manpower, materials, and know-how in Afrioca. . The

fourth reagon is that in many cases, there was insufficient examination of
the Teasibility cf the system adopted. '

4. In order to oraate the appropriate technology for a given environment

it would be necessary to examine the oomponents of the prefabrioating
technology ag shown in FMgure B.




Fig. A THE RAT.CHALE FOR MECHANISED BUILDING
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Figure B. THE PREFABRICATION CYCLE
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S« For the Africen envircnwent the develnpment of the appropriate teohno—
logy should toke acoount of the following:-

1) An abunaenco or mampower which is relstively expensive)

11)  Ihe lack of sxille;

$111 The availability of simple machines;

1v) The relative sourcity of oapital associated vith the laok of
appropriate finuncial institutions for long~term oapital finmnoe
and morigage; | ) e

(v) A devslupwent plarning machinery whiok doee not take full ascawmt
of the ecoencmic importande of the building industry}

(vi) Fational building regulafions which at $he soaent 40 mot take
socoun’ of prafabricatiun in formulating regulations)

ivu) ‘The existense of prajudices ~gainst prefabrication; |

v4i1) The general lack of procees industries for imoroving loval wila-

6. ‘Vhem all thoni faotors are taken ipto acoount it would appear thf'. for
the ¥ime heing, tha first stepc towards prefabrication im Afrios would have
she following obaracteristiost : '

1. The besio prefairicsting elements should either be crafi-fabwriested
oy fabricated with the help of qilph sachines. '

2  These elwments should be 1ight mough 1o .be bandled by & miaimus of
t¥o but nc morve than four workers. '

‘3. The asseadbly of the elements shruld be done “y ﬁho'hdp of sigple
wachinery sich as pulleys of nen-mechaniged orenes.

4. The first Cesigno for all prefabricated houces. should e sush ag ¥
a6qaaint houeehrlders with the new methods. This wovld oreate am
atmosphere in vhioch there is no shook rejection of prefakricated
systens thua the initial steps for prefabrication should be half
traditional, half meohanized. Thie would also give the industry the
epportunity to adjust 1teelf to the new methods and the market. :

Te . Certain oountries which have sdopted pro_fgb_:igﬁ_’m do insist on

 mimimm planning oycls of five years for the factory. A treansition
oyole of at least the same order in Africs would be reconmended, sinocse 4%
would take a long time t4 get the new produption method fully estetlisbad,.
and sufficiently praved to be regulated upon. The agmoies which wdninister
niilding and housing should realise that for the denefit of the sdoiely, '
"sest Buildings' should e permitted. The results of these teste g0 inte
4be final Buildi; reguictionc. ' K :

8.. In the development of this type of technology it may be necessary 1o
ineorporate. in looal ilding regulations the structural systess snd sises

of prefalrioated ovmponents that would be suitabdle in any given plece: at sy
time) thess reguls ticns sbould “a subject to regular assesswent md review-as.
sonditions chauge. I Iar no mich organized aystem hps ewvvulved in Africe.
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Standardization and modylar cn-urdination

|

- fabrioated buildinge.

G The current view that profabricaisd housing s uinteresting vecausge {t
is based on the standardized use of components and spacd is not true. ‘he
classicel arcbiteciure »f ancient (Greece and Rome were tagsed on standard
modules, components, and structural systems; this architecture ia very
interesting. The insimztencs on atandardization and modular oc-ordination ‘n
tuillding would create manutacturing industries ftor building ocomponents which
wruld produce in large quantities to reduce cosata, The advantages of moliiar
ci=ordination in building are two well-knewn to be repoatad heres if
cowponents were assembled in mess and of standard dicensiona consistent with
tunctice then it is sasy to increase the housing steek by nae of self-help
and co-oparative mothnda., The optimal use of local huilding saterials re-
ojuroes would nsturally demand the uge of standardization and modvylar oo~
ardination in myoh & way that components are aasily assenbled vwitnout ary
spsoialisec training, as haprens in tne motoroar and aireraft industries.
Toue the quality of the end-product would be leas dapendent on the exille
employed on site but moce on the froodsa ‘used in the faotery. Given the
broad basis of standardization and modular co~ordination systems anuld 1
develaped whish -eorrespond with geographio and olipatio zomene Thé foll -

irg paragraphu ars brief summariecs . f the situation ~t' prafabriseted hou: . /

bullding in Africa. This broad survey of gelected countries ceniaina
examples %o illustrate what ia happening in various countries. Tho coum'r.-n
have boen sclectod to higklight th: progrues of dowoliopnent.

10. The prefabricated houging system developsd by the Nairobi City Counci!
is reported on in detail as one vhioh oould he developed and vsed on a
largor scals, not only in Kenya but alsc in other countriss. The gystem 14
reocomnsnded for its low—cost, flexibility and appropriate teochnology.

L .
22 _rolo of Governamnt

1.  In support of the government agencies which fornulate building regal. -
tions and oontrol the execution of the uilt-up environment, gevernnents
ahould play a direot role in setting up the oonditions whish make the demand
£ar trefabricated housing of such a magni tude that would Juetify not only
oontinued invastiments in facilities for prefabrioated housing dut ales 1n
reysarch and develorment which would Produce more efficient prefabricated
eyntoas for housing and building. These oonditions must be eupported by
aprropriate finannial arrangemsnts whereby banks are onoocuraged to glve
loans for investment in building maohinery ue well zs for zortgage on pro-

12. A ocentral issue which arises when one considers prefab~icaied housing
is the fact that when prefabiication is acoepted as standard meane of congt-
ruoting the built up envirenment, the bullding industry would have to de
reorganized in order tu make the rrefabrication system effioient. Thig +r-
organization weuld involve coneiderable initiative on the part of guyernzr -ty
thus a precondition for the imitiation ¢f prefabriorted housing on ary r->ale
is the direot involvement of the central planning process which shyuld Lowa
leng~tern plane for the use of tle building elements from the prefadricet ng




plants. Yxperience in other pluces has ghown that irn souwe cases five years
have been too ebort to mske an impact on the building industry. The impor-
tant thing, however, 18 that the length of the plenning oyole for wilding
and construction must adequately reflect the jevel of investment and the type
of technology used in the systen of prefabrisationj tbhus the demand, inveat~-
went, and the typs of technology must be closely studied together and with

these the polioy imeues “or tha housing and oometruction industry sbould be
settled. '

T ole of titutions and individuals

13.. Prefabrioated building is particuiarly guitable for use ¥y institutions
whioh reguire large nunhers of similar public buildings like offices, sohooly,
and hespitals. When the decimion ia taken %o industrialize inatitutional
dulldings the reorganisation of the oonstrustion industries whiob {hess
demands sbould not de 12st site of. With inoreasing ooasts and the diffioculsy
of san individual olient go-ordinating the various professions which oome
togethor to luild, the use of prefahrication make standard slements whioh
osuld be easily assesbled by the individual using unaskilled ladour sust
seriously be oonsidered. The only condition fer this is that the msterial
used i acceptadle to the individuals ooncerned. The advantages of such &
methéd of duilding are quite obvious sinoe 1il1 sorvices could sagily be
anoorporated into the prefadriceating systeu and all the builder hed to de
weilld be %o assenble the hiuse using the kit frem the faotery.

Madérinls available

14. The ssocompanying map - Figure O - shovs the distributior of the produo-
tion facilities of ‘ho main duilding materials in Africa; of these cement
ie the most prominent and its umse ia consentrated mainly in the urban areas
whioh honse about i5 per cent «f the population sf the ccntinens. The rest
of tuilding on ihe centinent 1s in vegetable materials or a combination bf
vegetable materiais and olay. It is aonocoivable that with the econcaic
orgunization o) rural sooietiss the techniques of rural osnstruotion oould.
pe rationalized either by » certain degres of nechanizatien or even by the
use of simple syatems whioh depend on light prefabricated elements.
Bxperience in Africa over the ypast desade has ahown that neither the looal.
produotion of building materials such as cement, asbesins, Wriokgtiles, aron
and stsel, aluninium, eto. ner prefatrioatien has had any signifiopnt
effeota on the oost of building, This situation is due to ycor organisstien,
insppropriate markeiing arrangements for building materials, inadwquate

' study bdefore. the eatablisbment of the industries, ete. The
materiale and techniques avallable thus 1ie beyond the means of those Who
most need them, Thers is thus a olear need to resrganise the tuilding indus-
try to take into acoount the bhasio resds of the local people before the
seohnelogy is deoided upon. For, clearly, unless this is done, tbe presen.
dsterierating oondition of the duilding and construotion industry is pund +o
aggravate. '




15« One Ftggio building materimdi wnich bas not baen exploited the way it
migkt have been is lime. The 2se of liwe or iime derived products for build-
ing has not buen given the attsnticn it desgervea. Since lime is obeaper
than cement it ooculd be used as ¢4 “meis for developing simple systems for uso
in the tural sreas., These systatig could bc based on traditional techniques
like the timber-frame-olay-infil: bul_ling, etabilized interlookiug lime
olay prrducts, lime scabilized clay productsa for linir: canals, ete.” It is
olear from the above tual prefebricztiocn sbould not be ir cement—baged -
materials enlyt thars is az yet a browd field which is unexplored. Thia
field should onver timder, clay, zad lize if the produais cf prefadbrioation
should moet the basio noeds of the vajority of the African population. In
this respool %esewroh agencier ezd Muilling centros are invited to explore
the possibilities of using thaso “reditionnl buildihg materials as besis for
prefatrioating buildinz elezsntc.

&new of Erefe.bz_'ioa ion in geleacted 'cuuntz'ieu

Q‘l‘\. ) h

16« The main medium nf p:afabr* oation in Gabon is tiamter. Prefatrioatioy
is done for aousing, slassrogmc and othor moeting halls. Bofore. 1966 the, .
mildinge wers oompletely in timber. Afier 1966 bovever the buildings have
been of odmposiie vonnizuoticn teing in ow nerate and timtar. The prefabri-
es,t_od housing nsonstruoction is dona mainly by a subiidiarr of the Pruaoii
Railvay Coupany in Libreville. Tho azo,tist* cs £ product.on are as folloys:

JYon- Dalli up srea (meter squ-xe)  Toia)l turm-over
Before 1968 4,000
1968 4,000 100 million
CFA -franos.
196 5,070 150 ~mamtbom
1970 6,000 200 -ewetan

In 1970 out of o Boival o 5,000 neter ig. of pxu wtmca tod timber oonstruc-
tdon 3,000 nm.sq. wove in 1~ouaing alose

17. The profal icated timber hcusing in Caben L. designed tn ladt about
Iwenty years an? so iho treatment ol ihe tiober 1s oarried ocut with this
in mind. Experisnoe nhows, +0¥ever, +:at tho‘houses do last lcnger than
twventy yecrs.

18. The ocost of conetruciion ofce:.nosite profabrioated housing is about
30,000 CFA frarce per motor sava~e. Ousgide Litreville, howsver, ike scats
are higher sznd the prices of profa’clcatod timber Bousing ars no obre cospot
tive with thome Iin briocks hloukse eroou ‘ad by traditiraal methods.

19« “The flox ¢ prefabri~ated timbas "osvsirg is gunorally i scncrete hut
often in hard wood 'bilinge'. The wxiczmal wells are generally (80 per oent)
in "bidingo" (guitourti .p), iroko (chlor~spheore excolesa) ic also used. The
interior walls are aJcmmtnly cengtruoted in murine plywood whioh in
grooved or slotted zn apprnriate.




20. The rest of the interior onnstruotion is dene in less durable wnod.

21. The main elements used in prefabrication is a atandard panel measuring
0.92 meters wide and 2.56 meters high.

22, These panels are grooved for ease of attachment. When the buildings
are demolished almost all the panels are recovered intact. Construction of
a house by the use of prefabricated panels starts with the preparation of
the foundatirn and floor slab in conorete and the erection of cnlumns either
in reinfarced conorete or in timber. This usually takes three weeka. This
is followed by the assembly of the prefabricated panels whioh for a house
with 100 m.sq. eovered area takes about three weeks. Finishing also takes
fifteen days. Thus the minimum time one would require for the construction
of prefatricated timber house is about two months.

23, The timber used in this construotion is usually ireated undor pressure
in a sclution of xylophene for a period of twelve hours. Treatment against
ternmite, and other vermin is usually not necessary ginoe the hard woods are
pre-seleoted and those used are the ones known to be resistant to termite
and vermin attack. Exterior walls are protested by the use ~f appropriate
paints and varnishes. The bathrooms, kitchens and all areas where water is
used frequently are comstructed either in stono or briok by traditional
method s.

24. It is significant to note that most oconstruotion in Gabon bofore the
colonial period was in timber. In the colonial period, however, certain
prejudices have been built against timber in favour of cement block houses.
The prejudice against timber housing is slovly diminishing with the use of
composi te oconstrustic \ methods employing both cenment and timber elements
acoording to their fw. tions in plaoce.

25, Because of the high humidity in Gabon household fires are infrequentj
in addition,the timber used for housing is not flammable. Thus there is no
need for treating the timber against fire. ’

26. The illustrations G1 to G6 show the various stages in the erection of a
chahriosted timber house; from foundation platform to finished product.
e plan of a typical prefabricated timber house in Oadon ts shown in Fig.Q6.
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QRANA

Cement and ooncrete products

27. 1n Ghana the predominant system of prefabricaticn is the aystem ussd by
a oonstruction cezpany oallsd Africar Cororete Froducts Ltd. This Company
prefabricates elements, the maximum weight of which is ;50 pounds (100 kgs. )
such that any element sould be carried and insialled by twe workers. The
shapes and forme of theas prefabricated element arc aler grverned by this
otndition. Thie Company is alle t~ inatall lew-to- medium coes heusing
within two woeks. Thoir annual sutrut in terma nf bousing, office or olase—

room units is about 200 a year. They alar manufacturs daccrative oconorete
elexents.

28. The sther companies which eparatn in the prafabricating fisld manuface
turs heavy prefabriocated prestressed elements for bigger structures. These
are olfher floor Beawa for housing, waln and sscondary beams for bridges and

othet Beavy prefadbricated elements whioh are usually installed by the use of
oraness

29. In 1964~65 a faoctory for pmaefabdricated housing using heavy elementa was
inatalled. This factory has a Gapaoity of 2400 housing unite a year. Eaoh
bousing unit is about 80 gy1.m, of three beirnnms, living/dining rooam, and
the usual kitohen and toilet facilities. '

30. The elements are designed in such a way that the walle and the oceilings
for a single house are acoommodatec in 8 panels. Eaoch of which weigha about
5 tons. Por the transpertation anu asssably of these elemants, oranes and
motorized trolies are available. The oranes have a oapaoity of 12 tons and
mctariged trolies have a capacity ~»f X tena. The range of the faotnry for
such beavy elements is about 32 xm. The oontinued production of the faotory
would depend on an established market f at lsast 2000/year units in the
Acors/Tema area; given a total demand nf mbout 4000, there is thus s resdy
rarket for the faotery provided a pdlioy decimion is taken tn use the faotory.

abs

31. There ims an sotive marke:t in prefadrioated tiuber slementas such as roof
trusses, doors and windows. One notices a disappearance of oarpenters shedse
on building sites. There is, kowever, tha need for standardisation of doors
and windowa as well as the control of the qQuality of timber used in their
nanufacture, by the use of proper ssagening technijues, eto. .

32, There im a ocertain amount of prefabtricated timber housing using ply-wood
pansls. This type of oomstruotien, though very sultable, has not yet gained
publio acoeptance and the production of heusing by use of plywuod panels is
still at the development stage.

33. The Mag Alupinium Company now fabrioatea arched aluminium elements for
use as roefing in factories, thease have 2 maximum apan of 13 m. Since their
use sliminates the noed for roof trusses, these arohed elements are becoming

very popular in the sonetrustion of factorrias, claserooms, markets, and other
etructures of large spans.
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KENYA

34, The uas of prefabricated consrete in Kenya ie mainly in the field of
Jight wei it conorete eiements for housing. The Kenya example will be used
in thie paper for illustration purposes. The.precsst oonorete housing
system in Kenva 1s therefors rerrrtad in detall helews

35, Pre=fabtricated conatruction was started on experimental dasis in 1969,
The intention was to develop a aystem nf preoast oonorets slements whioh
oould be handled ty eanpover only, and by whioh it weuld be possible to
conetiuot varicus ‘houss types mainly in view of low ocost hcusing. Fige. 1A
tn» 1D show various possibilities for one and two storey houses.

Prefabyioation

36. All the prefabriocation of various slements ia domw in & precasting yard
with a ospacity of 50 slemants per days The layout of the yard 1s Adesipwd
in & euoh a way that cll the operations are oarried out with ainisum delaye

37. The main fesk ir oconstruction of merulde has been o build a mould, vhidch
oan he producsd without the need of special sxill or equipment. Thie has
Leen achieved by building the mould on a framework of ocedar stiffened with
angle irons (where the roouracy is of great importancs). The top of the
sould 1is line with galvanized iron shsets ¢~ facilitats easy removal of the
mould and aleo to give the mnuld a longer lifespar.

38. * Dotails of the moulds for wall, gable, oill and ridgs slements are
shown in PFigs. 24 to 20,

39, The mould, with reinforosment in position, is placed on the vibwation.
iable and then filled with oconcrete. When suffioclent compastion has boen
sohieved, the cenorete is lsveled-off and the mould is oarried.on & hand
trolley (o the mtore for green eolsments.

40. After twe days the mould is removed and ths element sransfered % the. .

suring yards. The hollow sidc of the element is filled with vater %0 obdiaia
good ourimx. Normally the elements taxe two o thres weeks to ouns-

fanotional use of cast poapenents
41. The prefabrication systom consists of seven different elemeny typest

a wall elsment; a ventilatioa elsment, a 0ill element, & lintel sleasnt &
gabls element; a ridge element; and a floor slad elewont.

42. The dimensions of ths element are determinsd by the folliwing oriterias~

1o Baoch clement has t» weigh less tnan 250kg. The weight limit sakes
11 possidble for erection, custing and stacking $o be done mepually,

2. The elemert must fit a planniug module. It therefors follows that
all rcom dimensions should be a multiple of the planning wodule.
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Wall and ventilation alenants

43, The wall element ie 90 x 230 ome and weigha 244 kg. on each side of tne
slsnant there ie a 8roove designed with toothing to belp the Joint withstand
shear forces. The element 13 reinforoed with nominal reinfercenent in beth

directions. The projecting 4" dia m.s. brrs in the grove taks up tengile
stress and aleo provide fixing far frameag,

44. The ventilation slement replaces the wall eledent in w.ca. shower ro4ms
and storse. It ig morse difficult to cast and therefore more expensive than

the wall elenent. However it is an alternative to a window and it still
Beans a saving.

45. The precsst sonorete louvreblades are fixed with greout after the elément
has been erected. : o

'46. Boeth elements have two A" dia.hnl‘u at tho to0p  whioch provide:

1+ Pixing for stagybars during erection,
© 2 figing for shuttering when casting ring beama.

Cill element whd 1ictel element

. 47, “ The olll élemént weighs 108 kg. and its height is made to suit =l .01ght
TACAM loure window. Togather with the lintel nlsment they make the .
sane height as the tu;l alenent,

48,  The 0111 element has the aame reinforcemant and fixing facilities as
the wall elemant.

49." “The 1intel slement has 3 Pleces of 2% asbestos pipe with nosquito net

oset iate It to provide through veniilatisn, It is uged in external wall
88 wall ‘as infernal walls over doth vindows and doora.

e The l;blo oibmt is not really a standard elemint but should be dogi gred
 dudividually for the houge it hae to f£1t.

51. ‘Unlikeé sther olezsn ts, the gable element 1is made né;id. ‘This results

iv & sinpler and oheaper sould. By0op irens are oast into the slement to
provide fixing for puriins'. , '

- Bidge element’
92, A'ridge element, 270 on, long, oeuld be preducod within the weight iimit,

but ‘due %0 the faot tHat orndul ta nave to de previded in valls withous gable
elements, it io found more oonvenient to work with scall elements. B

53, . When placed on top of the wall .elomant, the ridge eloment brings to the -
height of the partition wall % ridge level.




Ficor mlab element (used in $wo atcrey ocnelruction!.

c4. Floor sla® alausnts are hollow reintorced concre%e units, 278 om. long
eaoh weighing 223Kg.

5.,  Tho % Aia. Para in tha alab are bent ouiside the end of the slad to
provide fixing for the hand sperated orane hooka and tor odtaining a firmer
Jeint. Tho sides f the siab are rrovided with %tocihing tn mike the joint
withatend shear f{orces.

Lreantion

86, Spenial equipdsnt is neaded fur rolding the lements in pnnition while
the mnrtar asis, and fur 1ifiing vhe elewents when tLey ars 1o be pltocl
ahove ground leveli.

7. The atay bar shown on Fig.4 is uged where it is possible to drive a
steel rog adout “.5m ¥ the element. The atayber is bolted onto the
sleront by woana »f the #" belee. 4 aliding (nint ie provided on thl say
bar %o enadle ii {0 be adjusted wher. necesuary.

58, Wkare it is-aot pnsa;bls tp £ix a stay bar, angle iron beams ar> uacd
tc keep the alomenta in iina

59, On Fig.3 is shown a small orane used {or ersction of gables, ridges,
floor slubs and walil clements on tue firat fleor. The orane has a 6m. 1if%
ohain and can take lnaads up in 303 £g.

60, The eranticn garg cniiect ths aslemeats by hand and places in prsition
for ereotion, Tf the alement is % Le erected on the Toundation, e dsmp
proaf ceurae ia lai! first and then the wlement is placed on 8" dia. pipe
rieces., The pipes fucilitute poaitioning of the element. When the element
Las heen correctiy Traiticned, the pipe piones are removed und the stay bar
19 fixed ontc th.- element., If the element is for the first flooi or it is
& rldge or gabla olement 14 13 brough’ to the final pesition by means of the
orans ., :

614 The alementa are jnined by grouting the ocavity between them. This
oRvity eerves as room for servioes andatherefors-all pipea and plus. should
be arranged to go wkeve tw> alements ment. -

62, The last cperatir. is the aasting ¢f in situ enlurns. One of the huato
ideas in the aysten is that A enlumn is cast in situ where twu (Qt corners) -
or more elements meet. Ninor inaccurseies .ra takén up by the celumns whied
alme adde to the hracing »f walls. ilhen building multl~atorey housesw, ihny
Yeight 62 the rroma ig adjusted to ~onform with tbe hy~laws by casting a®
ring beam on tep nf the wlements.
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Lapital enqts

i Tha oqr 1tal ceay o BeLLiNg wp the prcipe tiorn factlioieg Adunt 4o
I

approximately L7000, This sovare sa, coit AT
- : 1 o Yatatal 2 3 1.
1o A;prnxlmatety 2000m" oy reafing,
2y A mixer znd a vihrabliorn taklg.
3 o)
ey ~

44

#rpentors and hup herding Werkaho g,

ad

CWer gupply {n in. MIAEARTINE vard,.

Production cogte

54. The troduction scgyy of ndividunl aelesanta ank e satinated using unit

volume cogtas of sonorete, casiing ‘rould, plant and tranaport,

65. Pron coat analysig, the total cogt of c¢lementsy in wallg is 7.9 She/Cu.ft.
while the sost oy Floor glab aloments oomag tn 740 8hs/Cd, 14, The floor
aslab elaments ara choaper banauae they de net reduirs any trewelling,

656, The cost of the alementg WOrks out as followgte-

Wall olement 34430  Sha,
Ventilation elemans 40440
Cill element 15. 20
Lintel eleumont Ta 30
Gabdle ealamrnt 31.30
Ridge element .50
Fioor glab elewant 7.0

Flus an allowanoa for breakages.

Ereotion ongts

67+ The following €Angs are reguired to asgemblo all the elements ir Ane
unit per day.

"Erecting sang 1 magon 4+ 7 labourers at {O .15 / day
Jointing'gang 1 zasdn 4+ labourer 4t 29.7% / day
Columr gang ! waaon + 1 iubourer at 29.75 / day

£ ¥orewan _ at —%
Total daily wagee "15+€5 Shs.

68. Tha abave 8ngs conaisting of 3 marung ang 10 labourera can erect 25

elementy per day indepsndeni of slemout type involved, The occat of erevting
°n element would therafore be T 3hs.

LZ’Rato of hxehangp 1 Keshiliing = 0.1428 Uss.




Cost analysis of a completud test house (single aterev:

foundation £,000 3hs. (tlack cotton msrile)
Superstructure 15400
Total ocoat (2 wnits) 21,000
Cost per unit 10,590
Cost of honeycombd walling per unit =00

69. Total cost incluaing heneyoout walllng 11,000/« = €50, Per a two
storey house the cngt per unit would ammunt tn 1£730.

LIBYA

70+ The general sltuatien in Lioya in the fleld of prefabricaticn may be
rresented as below:

The firat investigation inso prefabricaticn in Libya started in 1966
when it Weocame evident thai the traditienal Muilding industry could
not ocpe with inoreasing decande on housing in Libya. linder the
8ponaorship of +the Hinlstry of Hrusing and Publie Utilities both
Governmer:t and private organivaticns studied prefabrication systens
suitable for local conditions., Thase wtudies hava ao far resulted
in the estalblishment of a privately sronmored asyuvtem building
factory in Tripoli.

Ti. The inoreasing demands or housing have made the Government inorease the
tempo of industrialized building in Libya. In acaurdance with this new
tendency the Kinistry of linusing and Public Utilitisg hag grantad a comtract
for three nundred houwes t0 be srerted by the exietirg system building
faotory in o~rder to test the enet e’ficiency and the general accep.ability
~f the mystem. This aystem is based mainly ou larde® precast panels of
oomposite construction. The elements of which are made as followgi-

(a). Walls: each panel oonaisis of & light weight conorets core sur—
rounded by a heavy reinfrresd chnerate frame and both surfaces are
ocovared by a thin layer of reinforsced nonorate fnr proteotions the

light weight oconorete gives the insulation and the reinforoed
conorete frame gives the required structural atrength.

(b) Fioore are made of heavy reinforoed scncrete panels.

(0) Reofs are made of precast, prestressed consrete T Peams with
cellular moncrote ‘nfill blocks.

72. A number of large scale projects are planned at present to be uilt
three well proved and up-to-date industrialized huilding systezs. Eaoch
project will ocnaist of about 5,000 housing units. The usystems will Dde
selected during this year. A numher of amaller scale projeots will slso be
introduoed to test the value of some rationalized building systema in Libyt.
The programuing of these projoedts will start within a short time.
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NIGERIA

T3+ Tho predsocivsn® oro- 7 7 provsY Calted housin: i Tigeria is the
system based cn prefabricited tlyweod tanclse  This systenm issoalled the
"Africar. Tizbar Plywnod Systen". It is used to build houuses, classroona,

oftices and worsshipa. The 4Tl yuies udes $inber pan:la conaiating of
external tongue snd greoved beards internal plywood. The patels are usually
8 £t. (2.43a% hiok and 203 24, (1 i) wide. There are usually several types

of panels aceording ¢ their funotion, viv. dner panels, window yanels,
struotural panela ~nd partitisna, oto.

74, Rool truases are made in appropriate tiber nenbers joined with marine
plywcod, H®nof overhangs are such .3 t0 engure the adequate protection of the
walls throughoit the year.

7% ATY also hos apeoial prefabricated timber struc tural members sunh as
portal frames, etc. whioh ceuld be used for buildings other than housing.

76, All the timber usaed ig pressure treated againut termite, wond worm

attack, and fungus decay; rainting of the exterior walls givea further
protection.

BOYPT

77. In the UAR the uaem of indusirislized building i3 at the development
stago. Studies are in haud o devalop suitabls techniqueas as well as o
decide the level ~f investment that should be appropriate to loosl corditions
in the UAR. It is expectsi that the results of this study weuld be put into
sffedt within a ahert time.

78. The Misr oncrete Company -+lreatc manuwfactures re 1fcroed concrete
pandle and gla¥s of varicus .aeed ale Jhicknesses but ... b excueding 2 tons
in weight each. These ars uged for the =rection of one storey buildings.

79. The Technical Ccmmittee of the Minis try of Housing is aotually studying
the possibility of the establishment of the proper method for erecting

factories for %he production of nrefabricated uilding urits, taking in ooned=
deration the following:

(a) Available building raw materials, mainly gravel, sand, lime stone,
cenent, liwe, gypsum ana steel.
(v)

The economiocal urogrammes for the development in the field of
lndustry and agriculture.

The poesibility of employing unskilled labour by abaorbing the
greatest number of untrained workers.

The production of lighkt-weight elements and units to reduce the
cogt of tranmportation, and erection while at the same time ensur-

ing that light weight does not affect their heat and sound insula-
ti"r properties.
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80, The Comuittee ghi.l Sv L s whe to ,raleczonce for the instaliation
of mrbile unito am 4nll us the ywﬂtm'.u.i ity ~f the pryviuc tion of the
rognired alonard withoutl the voe! Jor Graplioated awtomaiic machinery

requiring uKi.Llnd labour.









