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I. Introduction -

1+ From the.earliest timec-of man's evolution, shelter: has been’ one of his'oasic )

concerﬁa ﬁ:.rs‘t ag. a qusonal daily, necessity and later as an outlet for his imnovitive
111(5 o “In the.coyrse of time.his concept and-needs of- shélter have: ‘expatided quartitatively

: aI tﬁnve}y in, regponce to :soeial .changes iand modern iconditions -and ‘shel¥er has acquired

'a w:l.der ‘implication going beyond the limits of peruonal needs and acquiring zn eco:pmic,

, cultu:;-al and gogcial tinge.: These changes:in trn; have. léd to experimentdtion witha

,Var;lety Qi;?aqildmng materials and building techniquess -On'the principle of usring“whate‘Ve‘r

'nater:..c.l  Jias, .ava,ilc.ule 1oca.11y.,and readily,: each ‘cduntry . gradually develoded 4ts oun -

vasie cqnakruqthn cystem in line with its ruwel and non-rural needs.: Hb"ever. chafiges =2

have been slows Also they have nowhere reached 2 final point and the dcope ‘For further'

improvement and innovation is continuously recogmzed It is a striking fact that Ju:l.lding

and lding mgﬁprlals Tegearch. ig, very mch e feature of: the cevelopmenttacﬁivitied ..

of . a ’11 coum:x‘ien and is particularly prominent in -economicaIly  advanced odhtiesy - 'Phe

purpo.;:e ‘off tthis, paper. is to outline its-inadecuaciee -in the African région, highlight =

specifip arems of development priorities and 1nd1cate, where relevgnt, possiale means

of pr?nftlp,gjactlon to molemgnt "che pr:lomt:l.es. ST '
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284 ?fhf %uil&:.ng matenals 1n use .in ‘the Afr:.can reg:lon dn varying degree are aa follo’wsi

e Tl
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é-L ﬁa ur;al stqﬁes R .

t‘?, lﬁural fiore wes‘i:ea B 2l

T1muer ,;gﬂ‘k

Common clay and soil blocks

Bgrnt clay.. pr:l.c'{.s, 1116& j-,z
Aimé’

k

Cement and qement products inc].ud:mg asoesws-

celaeut -sheec'" die e eeapl Ul Umgroapmes g Lo b . B
r,rugi (93;1 she.e“rlmn N R TSy S, n.‘"-’,"ih o . . NS SURERE .-r' i3 o
qminiu!‘i B e Lo, il l"’""-‘-‘-‘- -'.."I' e e : e \{:'
ctur iron, steel and alumlnium\ S I RERT ' SN L T
Sheet plass
Ceramics (sanitary ware, tiles, pipes) OIS CA NG
3» The.choice of maberials ds, determined by the particalar environment: of their a
utilizaf'ibor} (ﬁhag:._ i.l:.i ruraly urban. and, n;erlruro.;.n), xunctional com:.derations, a'railabz.iity
and oGt

%q ﬁgilltlest Y A SO SN IS N Copek e

he Metbods of. congtruction haye; cvelyed graduzlly and: been ‘adapted to xfeadily acceniible
meterialse There is a sharp distinction between rural and urban constructions in terms of
materials, design and consequently of building techniques. Changes in materials and.
techniques have begn relept :;.vely gHffdn the cese of rurban -shxlc‘ing, where Hatural materialc
like stone have given way to cemen.., glass and metzl; the uze of the latter has Hemanded
different types of skills and services and facilitated some degree of mechanizati.on and
standardization in bp;u.lgz.pg,, B ET-CUCE SRR O G U N
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Be Cement and cement products are the most widely used basic maferiais and have
dieplaced stone, mud, bricks, and other incigenous and traditional materials, The use of
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cement has also led to the widegpread use of .steel in,fthe form of structural steel,
remlt:l.ng in the gxfadual displacement of the cradrl::l,onal timber reinforcing materialy -
The “glamdii ‘of ‘¢emént * ‘has €s scalated the demana for ;.t . rap:.dly and widely that i{ now

i has ’co He imporﬁetf 'to mosc Afr:can countr::.es bec.a,use of :l.nadequate domeatic rproduction e s

v

¥ X Iii'!tewise, éomwa:i:ed ‘ghéet :Lron (and 1n :;qme ca.sg—:s alumimulﬁ 5hee1‘t t;oo) has beeome

the orinc‘l:%pal n{a‘teria,l for roof:.ng ag ‘well as for other purpo.seq, wi.th the difference that, -
unliké ce:ﬁen"l:’, X “has begome -an ‘espéntial item fqr the peri-ugban and evgn the pural = -,
sectiohs of %the™ popi!:[ac:mn ;.nc- for uroan aqu,at..er se’ctlemen"csa Moat coun‘i:ries have w
:.nq:or:t‘*fh:l.s tr.'l‘em also‘. T B = :

PRI
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Lief the ftgther mt‘i:érlals, glasu ang | ceramc.-a zire pecondarzy building matevj.alsn with
otions Dema;:d for them 1s prasen,!;& conﬁnqd to urban oonatmti@ns. but
Wégreac. ’to rural area.,. These ma;prg.ails 1:00 are gen:erall]r iupor‘tad.

8. E‘k&épc 4t sbphlh’clcated urban constmct:l.ons a._pd :.n tgg qbe of; au;.lq.:i.pg matﬁri&i‘a
like cement, steel and a.lunum.um, all of which ave derived from J.oreign systemsy there is
no hard and fast technology in building systems and in the production,ef, building. materisls
and there ig a good deal of variation from country to country. Consequenﬂy. mich ™
construction work in Afrigca seems to be bagsed on anviguated metbods. and lacks: & sclentific
Loproath 16 the produdtidn'df building materials and t ﬂh‘eir uses Many building materials.
for example, bricks and tileg, are of indifferent qua.l:.ty and fail to conform to.:
recognized standards, thereby affecting the quality and durability of constmctions and
necessitating repeated building, repairs and expend:l.tureo cooa g

l s . ‘__;-:‘.: I ,__.\-‘1
9. Another common vroblem in the peri-urban sector and in’ oarta o;. i:he urban sector
is that design criteriz barely fulfill the minimum standards of construction as empod:led
in building regulations and cdo not come up to the requinements of healih and.sefety
standardas, thermal insulation and protecu.on from natural hazards such a8 rain. and. Mater
seepage, heavy winds, earthquakes, 3#mospheric corrosion etce The -situation is even
worse in the case of rural conatructions, most of which are ._,elf-designegi and mlfme
and do not come under building codes and regulationge; .. .

at

IIT,. .Factors of weakness T

10. Clearly, the new  materials a.m.:’(J the nev techniques for using traditional mater:l.a.ls
have not chuglt Oﬁ‘\ sui‘f:.c:.ently I.O ;us’tify expecua.‘lgio:;s of a.chlevmg self-reliance i.n

"Fie ZOtH"ﬂ'entld"Y “fhig pitustion srises from the following major wealmessess

. (1) Lack of organized information flow and comnnm;cata.gn. mtmaogy R TR T
T “Heve meh?tb , L :

-f""lcr:

WFY . a . . P T
T

(:I.:l.) &osen’i:’e of’ ssjec:.al DO].].Cle..- and backuﬂ (d:.reetion, mmt:.on and W i
s di*".'sbmina.tlon), - - it s T N

(ii: ) ‘Shbr‘l'hges 6% pau na:i:er:l.al.,, nrogect f:.mnce, profe.asional skillﬁ and P e
trained menpouvery

2ot B TR R A R e

i ——

1/ Trends of consumption, production and imports of selected building materials in
the furican region (Annex I).
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(iv) Lack of cmalﬂ.ty conx.rol and gtand c,1:'r:1:-...ﬂ.:‘es.;t'n.on systems;
(v) Inﬂ*ltutlonal gepe and ueaknesse
'(vi) Inadequatc Uuullc interesr anc' 1nvolvament,
(¥28): Ahsence of reoulslte co—oPeraclon ;rrhnbencnts among countriess
11, uerearch efforis mtiet therefore’ concentretb on solving the bhagic proolems and
creating a suitable environment for the grﬂw%h bf echnologxcally sound” building materiulu
and-cohé%rucfion induﬂtries. - ‘

Iv. Ahgrogch to recearch

12, Bu11”1ng ma.ter1alu and building services toge;her congtitute the construction
sector éfid “are’ closely interrclated, each basically lnfluencing the auallty and
effectivenéss of the others Accordingly, the prlority for research i¢ an integrated
approzéfi- to thé: ‘distinctive nroblems of each of them on a clear basis ‘of nollcy supnor%
anc 1nct1tu;10na1 back-uns .

arp : :
13. A cad feature of moct research in nost countriec is itec low statusy it is regafded

2 tolerable and usceful zetivity but for come reagon there is no conv1ct10n or recognition
tha« it can neke a vitzl contrilution to thé: dEVelqpment of its ascociated disccipline. :
Where there is 2 penuine appreciation of and concern for the potentizl of its comtribution
and there is 2 high degree of probability that it will be used exfectl%»ly‘ for example,
in nuclear, space, medlcml, glectronic and transport research ec¢}wthe growth of
purpocefdl research hes been gpectaculars The fzilure of vyl resezrch in meny areas hag
Leen due to initial lack of ‘elarity of its goal and iks non~aon11eo netures. The cecond
requiscite of promoting building reséarch ic thercfore o’ hela it to e sclf-sustaining,
by designing suitable machinery to ensure its pracuical us 1; the outcome of the reoearch
iz promising. - Research fzeilities must therefore be such thaf lzboratory results can bde
transformed’ to tlepilot plant scale ‘znd demonstfatibn nlants can e set ups

14. The third requizite ic the basis of reccarch programuc plannlnb. It hao to e
relevent and responcive to an immediate or o long~term specific neede The moot prhctical
and convenient way of mecting this respongibpility is to plan end organize research
consultation with indusiry and cither would=be ucers of the resezrch findinpce They can
help in the nrocesc of identifyins the magmitude and priority of the problem to e
researchedc f : '

V. Pergpective of recesrch L Ll

15, Building resecarch, like transport and commnications rcsearch has scveral inter-
related components and must thercfore talie a wide views

16, Since the building materials and construction industrics are o key acctor of the
mational economy and have a basic infrastructural linkage with several economic activitiec,
building research-hastito be undértaken in the light of natiomal neecs and’ ;prioritics,.

A national resgearch bagic and foéiud for research iz therefore esconulglo‘”
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17 The‘y alsé have a regional impact because they are a direct input to human
settlenents developments Alco, .of, counpe, plthouch. the Afpicem region ac.e whole has
adcquate reserves of the basic raw materials required for the production of the basic
buiiding metericzls like cueel, cement, aluminium, . slass. cte., this doea; o' apply, ko
every single country of Th: region since the raw meterial resources ere, in geOIOgical
terns, scattéved. This factor has in the pasty hampered -the: expansion of laiilding
materiale production facilities in some countries devoid of such resources. .J:l.mllarly,
cnevgy rocoturcec In fhe form of coal, neat and -petroleum though not availabde in . i
canh country; are adequate within the region as 2 whole for meeting the needs of -111
the coun§p1ua - After o roeview of thig cituatipn,. the African:Governments have.
recqmmhnded Lhat buxldlng meteriale and. conatruction indunivics-developrent councaln
chould be ocet up in each subregion to initiatc and develop joint. projcéets onispecific:
copects concerning the growth of thic cectors Development of raw maturlals and energy
1npu~. £y production of ou:l.ld:.nl_, materials like cement and bricke and common yegearch o«
facilities are expected to be some of the major activitics under this mmgmmt
through the agency.of the exigiing.systems of couniry groupings-and cconomic Gﬂmﬂun1t1yc
and other co-operstion arrangements. -These dLVelopmen$u will.also: provide a. good : oy’
background_for, organizing building regearch. at regionzl level in order to supplemant:-
and. suppoxm t%o nationel research. eﬁiortg and f£ill the gaps-in reopeef of cpecific . ‘
reeds. o4 iz vital for national rescarch systemz to be involved. ag-zetive promoters. s o
and pc«r"cne“s in these :mtenued regz.one_l activitiec,

BT " AN S vacr L.oqnn

;o;"'aonu baumctgulocl o of - approach mey be useful tn thls con.exu.' The cffeativéness

of buzld;ngﬂreﬂegrch wi 1 aepend uvpon . the extent of itc-z2bility to eca ter:for the baslc*'~~
elem\.ntr- o1 (a) bu:.lc_:;.ng mat...np.ls ang (b) ce;m..rmatmn services,; sinde the twos '«togm‘:h@:r
make u fhe cons’cruc't:.on seetor_as e while, are i.n‘ter—depen ent and grow together, i i .

”teuee:ch muc take n.to r.{}GOunt the develoment proccss shaping<hem and:rangingifrom- ecqnc

polﬂcy and’ promotxonal.g5p00t¢ ‘o the 1nputﬁ eng . wuppomg; of’productlon and construct1on

and the effnclency.of theip managementa e e T vy e e o P N R
19, ReuearCh must take account of the-basie features, of urJ&n and. miral cbnstruct1ons

in oa,,;g,; o, chc technigues c,nd, materxals of *heir c@nstrﬁct1on.qnd.the enV1r0nment ¥y

of ‘Emo* i*

cons»ructlon technologleue Lo

S e e e awl wJ\ AN N

(ii) An outline of recesrch prioritics

J._ 4 Y T e e B M et
.

20. The fo;lowlng outline of reuehrch prlorltiﬂﬁ iz herefore recommcnded:

(a) echm.qucs for om:.n:l.zmg th'.. produc cion of crxtical aullc:::.ng natari}als b
(primerily coment) from cxisting plont capac:.“‘les,

f R
FON TS :

). Néw ‘tecmplb{;,gs i'or uping tradl‘ilona} oumld’ing ma.ter:.alu and }:ecal- b
matem.ﬁlu for 1m?;'ovu}gl the- qua,laty‘ of rurtal: build:.ngp, TR

. Lt [ ,-"‘—_ T T
ﬁ' R T I U L S PSRN TEN  SEE-TE I 7 VRN G 4 B A R R ERARE LR

) 2/ Remort of the ECA Mee ting of African Experts on Building licterials and
fongtruction Industrics, Addis Ababa, July 1979. E/CN.1L/HUS/36.
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te)idbtierial faulstitation an’ concervation te chniqueu To_overcome o
problems of impo;» dependence snd gsceorcitiec Ve R :

ST -3_;‘- Srmeer

. (a) ;echnaqueu For convGrtlnr indu rial waa
U;gui#a&ng~muter;als,

tes into useful .. ¢ oaml il

-t T

.
) e
4]

"}

() 1 |
‘f(g)_Rexqrmulaiwon of - Juzldlng codes and’ rugulaulonu-

(iii) Priority arecs

S’

21, Jrhe;fplloW1ng “ape if élféséafch pfqgiémmes-géuld'Ha§é,a’béarihg on'the “ °

+

priorities puflxnea abovee “4, .

(a) nggmlzatlon of E;oduct;on ‘ ' "“,f‘;i

224 In rany countrle Lherc is unnerproauctlon of cement for other than mﬁrket regsons,
for example, becausec of an inherent imbalance in the condltlon or ouallty of raw
materials for particular sections of plant and machinery (for examole, grinding, grading,
drying, -sintering CvCo) or of an imbalance bctwecen the.various sections of a plant.
Often,,planf and equipment arc selected in the flrs place more oecauue of #n urgemt )
nced ‘to produce cenent zs qulckly as 0035101@ then as the result 6f- Q“{ﬁiled technicalfL*
investigations -and, evhlugulnn of local raw materizls for long-term’ #dztablllfyi Also,
over the yvears yhghr 7T ma»crial sourceg orlglnglly found suitsale msy chefige and %he’
materials from new sources are used unthinkingly, The reccarch ¢entres and the coment’
factories chould get Eogecher and organize the basic mineralogical, chemical znd- ="
rﬂchanlcal -regearch needed for the -introduction of progess mor;ficgtlons. The work
mgt b orgamlzed on o, 2 ciawy»»o—;ﬁcuory oaﬂls.‘ o

.-‘

(Fy
— e . , . : .

; . I L . . N
23» There shoule e research into the unrradlng of raw materials quality in colntrieés

which. are. seli-zg uﬁﬁ@;icnt in a particular grade of rav materliluo Changes in
spyclflcgtlons mzy aloc oz made sthere necessarye .

4.

2h. Wiln rafraqgorles should algo be invegiigated and changes GugqutGQ where necesgsary,
particularly. with refegence to *hermal Dronar ies, refractorinéss énc mechbnlcul T
strnpgxh,twhzch are crifical for cement, Droduct'on-,‘ a A

(=}
()
o

L3

ST x,
L.vm

25¢ Efficient fuel éom sustion needs thoroush resezrche IR

26s The research cenire mist also dezl with machinery performence steandards (in :
particular in the washery, grinding mill and kiln system) and their mempover implications,
as-tun. furtber agvecis, of productivity. [

ey D T B
R rre n
e . ER RS

27v It mst resesrch trilclogy and Zevise 1m3rovgg technlqueu of planu maintenancd
® ag t9.reduce procuction logses and. lengthen plant llfe.

. P . \4..\ .
26. There must also Le research into identifying and develoning the cossiblu produE%
diversification to ensurc full utilization of installed machinery, with additiong J
to existing machinery oo roguired.
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29, Gimilar action chould also be”takes tomcre" ¢ thio gsfoaﬁéeiamf.kﬂmd Lrickae

() New wayec of wsing iraditionsl v:.rlg.ls ;.or 1Iggrov =8 rural ou:leirg_

iy

30s Building activity has been & hla'cora.c process with a bzckground of accnmlated
experience, in each country, of using vhatever wac locally available. At present it

iz purely an individual enterprisze with many llmltafLOHQ, especially in relation to -
buildinges in rural areage- In view of the.ccncentroiion of population in rural areas,
these 5k111 should be strengthened and ixorovcd by modern researcho The sclcnt1f10
Stuc.lesc Sonc work in this direction i 1rcac1y in prog;ress in the A:Erican region: m‘l:
needs to be rationalized, .

31. The wastes mogi common and plentiful are ,ﬂerlv‘_d fronm coconut, lﬁﬁn, sugar cane

and the stalk and husk of rice and wheats’ Thej are” already being used for robf:mg ana W
wall construction directly or as reinforcement for md buildings in rural hou#ing.  They
arc extremely flammable znd do not withstand hezvy rain and wind. Research into

simple technigues of impregnating or laminating the matePials srith fire-recisting .
chemicals should be encouraged. Pyrene,]).udmm.un pheaphate—godium fluoride mixture 3_/ ’
wet..:.nU agenusfe»co-have b»en\tr1ed in other rcglons for renderlng the materizals fire -
reuaatgnts waten~repell;nu‘oa1nts, bltum n and plt h‘coatings coulc also be develooed.

32, Work ic in Drogxeus in: uome Afrlcan_ccunurlcs on the use of sisal flore—cement
mixtures for the manufacture.of rooflng slabs and'nancls A/ ‘The main problem with -this
material ig its heoaviness and the, Jneed for’ speclal roof suppor*s. The ‘development of
light-weight panels uill meke; thls mgferlql nopuldr for milding constructions” The use -
of lime, gypsum anc po«zolanlc materlals fbr partlal reolaceﬁént of cement could be
cxolored. N U S T '

g.' __‘u‘., 3

7

33. Thcre are large.banana olantatlonu 1n some countrles but very” 11t*1e recearch -
has been done on the use of banana fibre ag a building materiale. Itc usc shodld be

gtudied in. detail, wxgh J1tumen, gypsut,; 11'3 cluagc. molasueh eccn as bonding agentca

34ks The use of Janané ;iﬂre, bagasue flure ana rlc° scraw for thu m;nufacture of roof
and wall panels should be researcheds ' :

55.. Two 1mportant 1regs for research on vegexablp fibres are the ‘blencding of strong
and weak fisres (s concept applied successfully o tcxmlleu) {o incréase oiiengthy
and interaction between building materizls research &nd’agricultural research to:help
identify possible vays of improving . erop var1c+1es for 1marov;ng flure strenbth
characcerluticu. 7 v

SERE O
B A 4 e N S T R SR PR )

Sl RET ot oo UL e PR L v e B ‘ SRR S0 1 S
An appropriate technology for low cost rural bLifildingd: lMre He Ce Mital, Central
Building Resgarch Ina$1tq»e, Roork;e; Indlus .

LY Ak .-:-‘...'_'.'“ - AL

-“.b.' . e
. '3 SR

4/ Report of the Second BCA bcper'i:s missich to ‘Homé Africon aounﬁ'ies (December
1978-January 1979) . .
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36e Groundnut and cashermut shells and rice husks are ideal filler materialp, for the’
marufacture of low=cost boards and alabs for roof:.nU and’ bther purpébes, usihy cement,
lime, gypsum #nd asphalt az bonding  agentss Funguc and termite tonirol for rural
dvelld: as £hould receive high priority in reseurch., Caghevmut ghell can very easily
be probebsed into a 0“11d1n6 varnish providing an ef f@ctive surface coating 2ghingt
fungus and insect attack and moisture pencirztion,

37. Rural bulldlngs ave usually self~built and the technioues Used. are manual, time~
consuming and do not conform to any standards. Their cegign and the building materials
uged vary littles Jome of the changes and improvemenis in congtruction materials
sugpested above ey, reaulrn research’ nork on. deqlgn modlflcatlonuﬂﬂdtu1lding techniqueso
Adecquate norms of nauural vencllatlon, lightznp and thermal 1nsu1at1on will have to be
determined for the new designss

38. The concept of gelf--help in building will continue to be a feature of life in the
rurzl areace To facilitate the use of new ond’ im@roved ‘materials and ko ‘eabe the
introductlon of quality and performance standards, it will be helpful to design

simple manual, easy-to-fadbricate and easy-to-use devices for moulding, shaping, presaing,
ogrlng and drylng au11‘1nc matcrlhls. T N e

HEL S ;:‘.! :

(c) Sbast1cut1on and conservgtlon uf Searce matvrlals

3%., Cemunﬁ, corrugated galvenized sheet iron and, to a legs extent, sheet ajuminium
are’ Thrd imporf“na building materizls which deserve attention lbecguse 1nadeguate
local proquctlon capacitics have lad to qependence on imports. Countries in the African
regloéﬁgoent US$650 million on the import of cement and Ua$770 on faar1cated steel
productyy” including corrug atea shezts, in 1977 This level of expenciture is ‘ekpected
eheblc by the voar 2000 The demand for cement will zlweys ¢ a s&ep ahead of itec
availabillty despltc substantial increases,in production. One reason for. chia is that
its versatility makes 1E attrac;1VG £or ‘many. purpoues, even though altvrnative ‘materials
can be useds Even when bagic raw materials recuired for production of cement, iron shects
and aluminjum shects are readily available(anc they are pot in meny African, countries),
the ledd time for creating new procduction facilities ic 2t lepst 5 yeara for ¢cement and
8 years for gtecel and aluminium, Besices, uhuy 1nvolve heavy invesiments. (See Annex IX
and Amnex ITI). The use of ‘hese scarce ma verials gust therefore be limite¢ Yo cssential
needse - R o

A

Fig iy R P SR i '
;_50 Research on vays Ox,reduﬁlnP the demend fow these matelials shoul cov"rs
‘_'..'.l

-» L-l.

. Ratlonallzatlon of %the conuumptlon of cement per unit o; cons»ruction, where -
. ;qwthe usa of. cembni 1u necgsgary for technical. reasons,” Y % S
iy The 1ntrnduct10n of 1ungt10na11y sultm~1b al»brnat1VQ meterials. for jobs. vhere
Yot ghéuge of c_muny ig not ‘mandatory. : : p o .

41s The followingz research is therefore recommendeds e e
AN g o e T T N W . E
(1) A s2léciive stiy of the specific t1ons for 1n¢rautructure nroJecta,
uraan commerclal, public utility and residential Dullaings and peri-
ursan cvellings to identify the scope for achieving savings. in cemcnt
congsumption,

coemher s
.."'-'-.:J @ -
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g the total or partiasl runlacement of cement by other materlals°

R

) Studies on sz lecced typec of conu“ruction to ieen*lfy %the scope for 3h;f

R

(11i).Developmunt of 11me—oozzolana and cl:y—oozzolana mixtures. as qdditives

(Q)

sh‘

ﬁgp»arch 1u necded on.

(1)
v I.( Y )
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(V)

()
k2, The

the magnitufe of thé clrrent cxpenditurs incurted by the African region is consideredy

It isc pr

2000, 6/

meterizls
jlcnb [} [S]
savings

or ‘supplements to the cement usced in constructions 5/

(1y) Reformulation of construction meterizl specifications in the light

of . (11) an. (111);

aso ﬂro“ Izore 1n che production of hsoe %os—cemenc roofinn sheets !
( sbestos fibre resources are limited and occur only in Zlmoabue apc L
South Africa).

Convbrslon oi 1nduutria1 RGTET :_ ;l‘ A : '”‘; - :_:  f-'7f'}

HETS BT [ A - Ce -

the uce of ths sludge from sugar mills, Déﬁer‘millu, fertilizer 31anfézﬁna
non—farrous metalas refmnlng operations for productlon of a cement
mortar subgtitutej: -- T el

4

thh convbrelon of cteel slau 'cﬂg

,in large urbun cpmmer01m1 build :l.nu

'
4

'into.slagﬂool fOr usc ag an insulank
.
=1 D .

A NI

thé”ﬁ sc of pif iron lau'vas te from olast furnace’ slau for production o£
.blast furnace slag cem.nt as 2 suosticute for regular Dorulgnd cement'

'
b
e

the use of ash from coal—flreﬂ inauutrlul and power housb 301lers'fo .
nrocucﬁ flym sh cemant, Jullalng JPlCtS anc. tllbs,“’. . - N

'
.

L I L e e f
th- use of wood wacté from tlmaerﬂﬁfﬂ millc to producc indoor tilez,y
ulg's and o.nyls. ' ’ LT

Mé%hﬁds of reducing_cdngtruction cogts

need for coot red uetion (1n uru.n and public conutruculonﬂ) is eVIdent when

csently around Us$10 billion per anmum and is expected to. counle by the year
The achievement of yven ) 10 per cént aving would be 'mrthnhile. Bu11t1nﬂ

account for ADPGO nay “Geht ‘of éonstruction ‘cogic, labour’ 203K nc or cent and
quipment anc ov: =rh\,aas 1525 per cent 7/ . 'crathg:.c.s for ach:.ev:mg substantial

in construétion mst therefore foous oz 3c01911y on building materialse Aleo

recearch on the following cepcetes “ould hblp to reducce bUlldlnd costas

o ) -
L] ' . N . . g - 1 . . " f

5/ Report of he Hﬁconq EC4 ExPcr s' miggion to somelAfricgn}qountries;(December

1976-January o7 L

s/

ECA estiméte.

©oper

7/ Construction and Building Materials in Africas E/CN.lA/HUulzz.
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Cemel_llc

(1) The upgn,d:.né, of inferior grades of limestone and dolomnt\, for the '

product_:.on of por'tland cemg.nt'

(ii) The use in lime-mch soils, sca—-shell.., and cor 1s for the 'p:'o’:hici:ibn of -
por‘tl;..m berm.m., ‘ v - T

TR

(i,"id.), T};e use of uastd materials like metal slagy chemical s'luagc., fly ash ‘--~'f¢_f’ -
. and red md fox procucing specizl c\,mcnw ( Th:it‘:h aluo mvolve lower S
SR energy congumpf:l.on) o o LT " :

11
in) Thc uevdopmenf[ of t.echnlq}le., for reducing the uempcra‘cure and‘durdtion
o:“; cement cI:.mterz.ng in rotary Ici]‘.nf- Lqe., reducmg ‘doth :Eu\,]. and elec‘l.‘ricity
. consumptlon per un:rt of cc.mom~producec,. .

pradiis oo R ' .'_) S P TR
L i AR LN STl : A 0 PR
“Tha developmynt of new 1;|.me kilns to impmvp commstion effic:.enc-f, :merease -

the y:.ela of 1im\. and achlev\, un:l.fom cru“lrty(a«‘: pre...ent eff:.c:.\.ncy .I.E arou.nd\ A
60 por cent)s GHRE R

LI BRI Y S
ngx bricks —

(a.) ‘l‘he dcm.gn 0.1.. n3u contmuous Jm.cﬂt kilng 'i:o :.ncr YASs t‘hc v a!.d oi me"‘!an:!.cally
P “gtrong i 1 “fivsi clags’ and -cedm clat:s .erks %m its presem: -
level 01 around 50 ‘per cen‘c: B R

LR LSRN [P e

D £

S 3'1

SN S

(ii) thc introcduction of demairing. techniques in the »reparation of clay
prior to moulding {(to achicvec the came objective as in (i) above)s

(iii) the oubstitution For fucl oil, whigh io very cosily, of producer
gas vhich ean »: gencrated from woodj the use of methane gac procuced |
from agricultural anc b:to-uar-tcs cen also reduc\. the fucl cogts of brick

13

PR ’ P A

Con..,truction t echn.mue

ke RO ¥

. . . ) RN v
P
a

(1) The use of dlmen..,:tonal md modular co~ordinztion in con.stmcqu, _/ T

(1i) Rationnlizetion of the sizec and shones of materizls.

8/ Prcfabrication in Africes E/CN.14/HOU/101.
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(f)‘...Medi . 'and_omell-scale production of Luilding materials

_-_-

Cenent

43. Africen Governmc.n‘cs h.;vc strescoed the need. to devote attention to prodﬂction units .
of gall or medium capacity and usihg local redourées 9f T “thit context, the following
meagures are recommended for rescarche .
LLe The high coat of intermal trangpori has geriously zffected the avai.laoil:l.ty of
cement in arcas of consumption & long way from Cpment yei | .nts. I *pome. countries the
limestone reserves are scattered and no single deposit i& large or wibl ‘endligh to justify
the establishment. of cement plants of conventional size, for example, 600 tong per day and
mree Aluo, demand points may be scattereds In such ‘¢circumstances, mini—cémént planis
(plant size varying from 30 to 100~200 tonc per day) may provide the anawers It is
reported 10/ that minj~cement plants accounted for = production of 54 million tonnes

in the People'" ‘?epubl:l.c of Ghina :din 1978 (neh,r'ly nalf the ‘total cecient produdtioh).

A major problem with such nlants Hag becn the vorfical ‘Shaft kiln technology of

osintering and its subsequent effect on the quality of the ‘¢ément’ produced. ' The Ccment
Recearch . Ingtitute of India has repor‘tea a breakthrough on this problem as a result of
-pacearch .and pilot studics (2 tons per day) mvolvix{é the design 6f ‘a rotary module
feeder with top feed and a rotary fucl” gravc 11/ 'Since there is now sufficient
informztion on the oxperiences of Chinz and India and large shaft Kilns are in
operation in some African countries (Algeria 50 000 tonncs per year from 1 kilnj Keny1
700 000 tonnes per year from § kilnej Morocco 140 000 tonnes per year from 1 kilng::
Zimozhvie. 000 tonnes per year from 2 kilnsi Zaire 200 000 tonnes ner year from

4 kilns) ” it shoglcl e, poss:.‘*ls. for. Afr:.c;.n regearch mstitutés T hse the

exigting knowledge to decign procesc cystenme for smali capacdities re.nginé 'from 30 to

100 tonnes per day.

45+ Hhen the points of consumption zre scattered and therc are long-distaﬁcéi.:fﬁan@dr*‘c.
probleng and difficulties in arrarggin,_, for bulk storage, fzeilities it ig neceggary to
“nlan for. sp],:l.t nmduction of . cemcnt, isce, Droduc:.nu hL clinker at the plice \where
limectonc and other infrastructure facilitics are’ 1oca»ed, “dnd grlnding‘fﬁé clinker
near the points of cement consumptions Since clinker is a hard miaterial, itz transport

S,
SEEN H L ] . AL L RN

9/ Repoit of the Mevting-'othfric'an Ei:per‘i_:s?on Building Materiala,.f_;!ugy 19783
E/cn.m/m}s/zt;. , ) . L :

1.9_/ 'Small ..aea.le Ccment Plan‘cs' \Jon Sigurd..on), Intcrmedi-ate Technoloay
Publications, London.
' HE T
ulgum.,on), ]fntermecf:. it Téchnology

"ﬁ' . ._.f'"rl L

11/, 12/ "Small Scale Gement Pla.ms" (Jon
m 110(»1:10115" Londong S R T T R )

iJ
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and storage do not preaent any major nrotlems. Small cement preparation plants iece,
grinding and finishing sccctions can then be set up at several points within a country
and it may become poscible to start up other umall—schle activitics involving the
nanufacture of cemeni-based procuctss Research inctitutions will Le required to assict
in designing cuiteble cquipment,

Clay bricks (}q;pt)

546. Clay bricks and elzay roofing tiles can be produced locally on different scales of
nlant size according to market necdss The production facilities can also be shiftec

from one place to another according to the availsbility of good plastic clayse Thore

iz gcope for setting up a mumder of small and mecdium scale plantz using aimple machinery
for operations like cloy preparation, moulding of briciic and tiles and burning them
under uniform concitionse Rescarch on ra materials and increasing combustion efficiency
can help to improve the quality of the bricks and tiles anc would in turn help to

recducc ccment concumptions
‘ v
Soil cement blocks

47+ B5oil cement blocks are goo. subgtitutes for sand-ccment blocls and burnt clay
brickas Their ucce helps to reduce the conoummtion of coments They do not need fucl
for thedir production an< con cacily e procuced by gimplo tcchniqucs to meet The
reguircments of urban and rural buildingss They can heln sutstantially to reduee
builcing cootss Research centres can assist in the Jevelopment of these blocks by
uncertaking ccicntific tootis and providing information on the suitability of coils,

Ceranica

}3e Africa’s rceourcec of china clay, fire clay, foldspar and quartz have not yet been
recearched fully. 4An important sogment of urbsn building materiale vizg, sanitary ware
an< glazed 'rall and flooring tiles, is basced on thece materialce Some of“the materlals
can algo be used in the production of stoneware pipes for water transporty dralnage

and ceuage to minimize the dependence on cast iron nipese Swall and nedjupsceales:
production of these ceranic articles ueing gimple techniqueps and equipmeut an< kilns

of simple deoigno can boe encourageds

Unburnt vuilding motcrials

49+ Rcjects from brick kilne and lime kilng, pumicc and other volcanic ash matorials
and boiler ach arc cxecllent pozzolanic materials which can be converted into unburnt
muilding bricks by combining them with or-inary clay, lime or cecmente The composition
of mixturcs can be ctondardized and somi-mechanized technicuec of small and medium
scale production can D¢ usede Sand~lime, latorite-lime, and gypsum-clay products arc
other pososibilitica,.

(g) 3uilding Codegs and Repulations

50s Neztionzl buil-ding colcs and “ogulm»ionﬂ nead reformula tlng to take account of the
nzv materials and changos deserited in thie poper so ac to Le a positive instrument

for promoting their uscs Exigiing “wilding ¢odes and repgulations ape out of touch with
the changing conditions in /African countrics, and so rosearch ic necded to bring them
into linc with Africon socdal, cconomic znd cultural conditionss



TRENDS OF QONSUMPTTON, PRODUCTION AND IMPORTS OF SELECTED BUILDING MATERTALS
I THE AFRICAN REGION

K 3 '3 2 ¥* ¥
Material Unit 1975 1976 1977 1660 1985 1990 1995 2000
(2) Cement, Lime and Plaster '
Congumption million
tonnes 31}.3 31}.7 38.2 l|.6n7 68.7 105o3 162.1 250
Production " 234 2345 25.1 30.7 5040 88,0 16240 260
Imports (Net) Qty * 1049 11.2 13.1 16,0 18.7 17.3 NIL NIL
$lue  million US$ 522.,5  532.7  850.3 - - - - -
{t) Structural stecl | '
rods, bars, shcets, pipes, joints, wire, ectc. )
Consumption miliion
tonnes 5.‘0 l}.os l].o? 5!7 03 13.[.1. 2.1.6 3!{. ‘.8
Production " 2.5 2.7 2.9 3&7 506 809 11}03 35.6
Imports (Net) Qty " T 245 0 1.8 0 1.8 240 2e7 Le5 73 NIL
Valua million US$2,278.6 2,106.1 2,300.,0 - - - - -
{c) Structurzl clay
procucts
Consumption nillion
tonnes - 1500 18.0 23.9 3805 62.0 9908 16006
Production " ~ 11.56 135 1Ge2  34eH 6243 1003 151.0
Imports (Net) Qty " - 3eh heb L7 349 NIL NIL NIL
Value  million US$ 120.L 101,6 136.6 - - - - -
{d) Giass
Consunption million
_ tonncs 1,7 1.6 2e2 249 L9 849 1640 28,0
Production " negligible 2e5 6.6 16,0 2G.0
Imports (Net) Qty g Te7 1.6 ) 245 2eh 243 NIL NIL
Value  million US$  67.8  63.7 874 - - - - -

1, ¥ 9CA cstimatese

Ze Quantity of imports has been deduced from published value of importse.

3, Source of information for importss

Publicationt Sales NoeEe

Yearbook of International Trade Statistics, 1%‘;{ Vole. II.
4ie Source of information for comumptlon and productione World Statistics in briefs

78 XVII.9)e
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Comparative canital investment cost for oroduction of selected building materials

Basis of plant Cost of
size in arriving material
at investment (U3$ per
Investment cost cost (tonnes per tonne Scurce of
Material (US$ ver tonne) devy) N N information
Cement 150 100 (rotary kiln) 72 *# Intermediate technology
group London
20G 600 " = do =
50 600 " India
25 100 (shaft kiln) Tnita-" . oF
"fnited Reps of Tanzania
Burnt clay bricks 95 60 (Hoffman kiln) 24 UNIDO
110 60 (Tunnel kiln) 26 UNIDO
L8 125 (Hoffman kiln) 19 iia =
Stabilized soil blocks 3 ** - 384 cFA/mg [ flogoMECA
Cement blocks 5 - 494 CFA/m” Togo (#*ECA
Lime 3 of - 17 United Republic of
_ Tenzania (z/ BECA)
Sand-lime briclks 3 - 12 Indio
Cellular concrete 5
(lime + flyach) 13/m” 1.7 million m> - Incia
Lime ~ pozzolona
(Suiskchi) 7 20 22 Indi.a
Clay - pozzolona 8 20 10 India
Giszl ~ cement sheet 5 b/ - 2 United Republic of
> 2 Tanzanics (:L_x_/ ECs)
Acphalt roofing sheet 043/ 2 million m lo4/m  Indiz/Unitcd Remublic
of Tanzonia
Corrugsted Iron sheetr 3O - 4s2/m  United Republic of
Tenzoniz
Corrugated Aluminium
sheet 306 - £:93/m  United Rep.of Tanzania
Gypsum placter 1244 10 (rotary) o2 Indic
Sheet glass 50 (Four coult) 40 - India
Go (PPG) LO 2 India

Notes 1. Lime=fozzolanz can replace up to LO% of nortlans cemont,
2« Clay-pozzolzna cen replace up %o 25% of noriland ccmont.
3e Stabilized soil bloeks ean replace up to 75% of cement blockes
he Corrugated asohnli/sigalecement sheeis can replsce up to 505 of corrugated

iron/aluminium chects in roofing.

5« Mechineemade clay bricks can reduce cement consumption Ly 10%.
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Amnex TIT

Estimate of investment recuircments for additional building materizls capacity
devalomment -

1000-10C5  1965-1900  199C-1955  1995+2000  Totzl

(in millions of US dollars) ¥

Cement 2000 4560 11100 16600 34,260
Structural Stecl 500 115% 2160 10650 14505
Sheet Glass 125 307 S40 75 2247

Structural Clay
nroducts 316 €52 1140 228 7 4576

Total 2041 6714 15340 30553 . 55648

(* Coct cscalavion factor included)s





