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1. Frolll.,1;,i)e :,~a:r,:I-:Leo'lf tillleo ,of man! 0 evolutiQ11. shelter· bas 'been :one of his ;:b~lc . :,
conce~~Airst '¥.!..a·~J;GOnc;;J.:.9.l}ily..n~i$liityand later..as an outiet· for hte' 1J!nova-tive
s!<Hts~~ '~·.t.h'e "~,'lrse;:Qf UIlIEl.:!'!is. concept. anc1neecls ot' shelter haveeXpeiitled quaJttttat'ively

j • 3ft!}1~%}~~;~v~ly.;·i~.respo~~t9'sQe,ial,9hanees.;·and moderniconditions"ancl'she'lif",r has acquired
a'w1der 1mplication going 0eyQnd the limits Qf personal needs and acquirin3 an .ecorpmic,

. cult~1h;J <ltXl 1JO;¢.al t111&"'.' 'lAA~. c.~nge'k'in ·"urnl~ve:uld toexperimenta~'iOl\''tI1th·:a ".
• v~.1eti,~Q~:lb~i4i'!B,P!a.te~<ll.c, ~ ~i];c1ing't~que::u ·Qri;·x!le pr:inciIl1eo'f: ueil'l/irlilia'te-ve'r

, ·r.iater~i",as!1~v¥4cle19()al;J.y..jand readily. ieaoh 'cOuntry' .gradually develo~.ltso"n..;;"
c,as:+,c qd})~truCl:ti.<?,n, syotem il), ,Upii' with Hia r.u.l'al and noIll-rural needs.·, H6,.,ev~i.chliligeo:,~i:
have been slow. Also they have nowhere reached 11 final point and the scoperor''flirt'lilr'"
improvement and innovatiQn is continuously recognized. It is 'a striking fact. that build~
and ~liiDg~"'rr~al;al'."Aenrch ~.. ,very IlIUch .,e,ifea:rure Qf:t<he c1evelopment<'jl-bt'1-v:it1ed' ."
of:jl,li'~rJ.~n.,[~cis p~rlicul,.i'%'JY.PrQ~nent in .:economica,ny -advanced COilh11rie!>.•" ·.'l'bf .• -:
purpoa:e. 9~*!lifl! paper.io ·coClJ.ltline :Lt"'·1nadCC!Uac1ee.in the·African region. highlight· .
specif:iP"areas of'development priQrities and indicate, "here relevant. possi;,le lIleans
of P.ff.~t4~,actiQn..~o implelJlljlnt thfl: pl'ioritie;s. """,''. n.: .",;,;

.. [, ... "' ....; rl. "', ,._', " ,;. ,;":_:, . : .. t.. ....__ ... i;t;;:,.:·

J.ft.!~~e,":~,ij~§ii&Qn: .i .v ' , [.iL

&l':i;:};Pf~~\i~l!j~tDiateri~~~'UDf);in the Jd~~i~~'~~varyi~ de~~ are ais;f~~i~'
• ;.Lfiit~i.'~;~fRl.les ..' "".i.,' ,.;; j.; 'I.

,~. ," \., .v ' . ' ,-. , •

...#lL~8Y~~r~l.fi,;'r.El ,,~.ste3,>'··
. Tim";er • " ,.

Comm<:>n clay and soil blocks
~M.l1l;t.cl<"Y..iilrickD t ..ti:l.eQ. i'

...,~;~~~~,~:" :.,~; :~ ...';' ..,J..•. ". ,:j:~".,-,:,' '-: ~h-. .':4,:"

ce~t, .~d,ceni<;J:ltp~ducts·including asbestos- '
, cement, ·shee..'co.. ,,, 1 ~f' 'r:Y:'" t'l ., "'-·ff::· )C: ;, , , ..
Corruia.~.4. ,sheet...iron ,,' 'c .,w,. ,,3:" ... c,,,>.',.,,,

~~~:f~~~::'st~~f: alUmil)~~(' ,(
Sheet elass
Ceramics (sanitary ware, tileD, pipes)

.• ' .,:'i ,r,", 'i,

3·:r~it~Ip.;lC'1~,~FfaltJl~idEltet'Jll;in~4;~y:he.pat.:ticularen-n:ro.~t;ofthe1r'· .', • '. "

~l~~~~~li:h~[~~'~~~P;:.;~'I~r~r\!~<Ul)" ~'U,ncV~~~tl .~~id,eratiOli§,a"ailab"1irr

4. Meth<:>de o~d~9~c:tiQn ~YJEt;.c!p'~Y,!!4,grqclualliY afld;. been'adapteei to, readuy:acc'e~eible
lIIc"'.terials. Thel'e 1S a sharp distinct1Qn "et>1een rural and urban constructions in terms Qf
materials. desien and consequently of buildine technique". Changec in materials and
techniques have b~ r~i';i;,:j,:!l~;J.y fl\4/hiPi·tpe c,,,-se <ti:,ur9att bllildini:n where natural Diaterialc
like stone have given Hay to cement. glasa and me'c"'l; the use of the:.,:u,,'tter· has ·8.emanded
different types of sIdlla and services and facilit~:ted some degr-ee of mechanization; and
standarelizatiQn 1n.l¥ii.1J;1i~,i', II " • s· .r.· ". '. ..' ': '. :",,:.' .....h····'·.. .'; :',

" ,.' ..,'. -'-_._" _,' ... • - ~ ,.l It '

5. Cem~lt and cement products are the most widely usee! basic materiala and have
diS]?laced stone. Il1ld. :Oricl,s, and o'cher- indigellQUS and traditional materials. The use of

n1: ::J:.:i:~:.Jj'::-tt ~'J!tt:~..Ll:u',; ::1'.-),; 'L- f

. [.-"
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cement has also, Led 'cothe wide."'fPread. use of~e~ in ,t~e ;(orm of structural steel,
resultiilgin t~e gradual di:l!?lacemc.nt of t~:trll4it:i.911i1,timber reinforcing matez:oial•

... , T¥ ··g.],a¥Uf ~:r:c~~ ..~£; e'13~a~a,ted;the d~m~'t'o~:ttSQ!J:apidlyandWid!"lythati~ ~w
, .. has to 'O'eimportetft0nX:\s'~AfrJ.c,an countr1f>.e: ~.c~qe ,of 1~d~te doJllEl-St.ic~t~ny. .
',~ :/',:"-".' :;_,>"L:""'.:~",, ":-',;""'," ".; ., :" ";",.-'" :' .... :,';.,_..~ -. "''-;'' '-, ~o,' !,-r'_~j :iJ,.-: ,.:".i,

6 .. " UltiOOse, Cbn'ugc\i=ed sheet ir,pn Can4 in ",q"<;l c""~s alumi.ni.'!JlI ~¥'lr. t;C>Q) 4s beCQ.me
the, pr~]:::Dfater:l."r'fpr roOf~ ad well. as '£oz<oth~r puJ.poselil,""iththe :tUt;f~ '1:1ta-t. ..
unlikl!,: cciil~'t'ln)ias~qome'anes,G.mt~4 ~temfMt~~, p'rd"11E.b;an~1 e'l.~.~the J'UN
sectioluf of' ''too''pq,lilaHon eM. for urban., oiNl').t·::el'>:cett.leme~~'s., MootcDl,lP~,esha~$: ~".
impOl'1'c1!!iis'Hem'lI:lsd. . .', -. ,d ...', ':.;,,:' ", .1'" '

.,·~":'f~-';'.';.ifi·, ,:i .. ~)~·G~~~>'_;;I~..,'~ .. ' "':~._: '~~"',"'.. ,-"nJ()r.;{d~ .:,:~",.i: ":' ',: !':J ,: ; ,n.;,] ';",';

·~;c~~:rlf.~tt~iI1';;~~i~~~~j~if:e~:m~~~e§t~~~4;i~.~u~;~co~~~t~:~~t·
lT1n:t,r~~:~r~atl·..to,f'U'al. N'e,ap... T~'fe ~'f~~~~stpo,llre ge~1!~lY import~',:('~

8. '~'(ip'of;iJ'SophiSt'ic'i..tkd'u;i:,ah ci>notruct~9;;P ,aJ;d'tq;ti;fi;~'~ 0;( ~~l~i~~ m~t~r:id~·'
like cement, steel and aluminium, all of "hiell tloe derived from foreign syctems. there 1s
no hard and fast technology in building systelllD and in the productioniRjf/,bIi.~ld~,,~erili1c

and there is a good deal of variation from country to country. Consequent'ly;'niic1i--·

~;~l1jr~nt~~r~J'~li~r~~fo;~illl~~:::r~: :~i~:I;qJ!~h9t~;n~~~~:t~~~::o
for example, bricks and tilea, are of indifferen'c quality and fail to CQ~prm tow;" .
recognized stane!ards, thereby affecting the quality and duraJ;l;l~ty oi. cons~ctiollG and
necessitating repeated building, repairs and expenditure. ; ,.'

:~";':~;"'. ..r, _ . ;.J:~~ l::i~,:':':<';

9. AnOther consnon problem in the peri-urban sector and in P~~i0t..t~ ,url?an.. sectOl'
is that design criteria barely fulfil! the mi.nillum standardc of conotruct:l.on as emRodted
in building regulationo and do not come ,..1,!p .!o the ~'ll~~Z;~~~!5pfhe",;!,'l;!t,and,.sefety ;
st".ndards, thermal itlsUlation and' protecHori from 'natural hazardc such as ra,1lkaM Mater
seepage, heavy winds, eari:hquaItes, ~spheric corros:l.on etc. 'f,h,e •.situation :I.•..cwen
worse in the cace of rural constructions, most of "hich are self-deGign~,:Mdself~e

and do 001: come under building codes and re3Ulati?n,s~.. ;,,;;,_ : v;

III. . Factors of weakness
. J

10. Clearl,y,the n~w lIJate.r,i~ls.,¥Jd.'O;hene,:~.teQ~Q\\eG for using tra<:jj.tional materials
.ha,ve, ~t,-~~,~~~~~ffici~'tl~,,:~o.:j~stU'Y, .~';;~tio~ of ach:i;eving G,eJ;f-reliauce in;
t-1fe--2Ot'lt t!ent1li:fif!-' This situ~_t1on ar1ses from the following malor,>!e~f!!Jes., ..

..
'J"

-: ,:~:" ..
; ..~ ,:.,!

'(; .',

. :) j-

proje~F fi=~e, profeGsiop.",~ skillQ,.llIld .i· . j:(iii}''~i~Hiiii~ii"6:fr!l1J~terials,
'trained. manpotrer']

1/ Trends of consumption, production and im:x>rtc of selected build1ng mater:l.als in
the f.frican region (Annex I).
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~::r"citutional' e;~po and ih'.:almeccec; .(v)

. (vi) InadeqUate :?u'olic intere!:r;; anc' involvemel1t j
: "

,(rt·:i}iAbeence ofreqliicite eo-oper-atIon ti'rinc;ementa amonc countries•
•

ll. Ile"earch efforts r.fu;"t therefo!"e concerrcr-zcc on solvinC the b",nic PlY:Olems<,ncl
creating a suitable envirorunent for the Gr1)lIi:h of tec~logicallyDouncl'i."ilcling material!::
and ·coh:j(cruction in,lus'crie". . .. .

:-'~-.1: '

IV. 'APPf!"0ach torecearch

12. Buil~ine material" and build1ne services together con,ot:ltute the cOJurcruction
oec1rGr'''~'fu'e c looe.Iy interrelated, eachbasicallr. influencing the quality and
effectiveneoo of the other. Acoordingly,the priority for research. it;' an integratec!
approaCSIi to· th'!"di"tinctive :>roble= of each of thell(on a clear b?,cis .of policy oupport
and inlrti1;utioiial·~,bacJ;:_up.· . .

.::'.~i,._· "

13. A cad feature of most r-ecearchdn DlOst countriec io itc lou cri;~atuc; i"ciaregarc¢d
as a tolerable and u.ceful activity but for come rea.con there is.llIJ conviction or reco311ition
tha-;; it can rn".ke a vital contribution to .'che:development of ita 'aasocil':l:ed discipline.
Where there in a genuL,e appreciation of and concern for the potential of itn COntrioution
and there io a high decree'of proiJability tha'c it 'dll be used effecti~ely~:for examr>le,
in IlUclaar, apace, rnedical,elactronic and tran.cpor'c zecearch atc,»tha gro>lth of
purpoee'flllre"earch hez,o been spec-tP.cular. The fdlure of _).,'-:. researCh in .niwy areas hap
been" due reo ini'tial lacltof !ciarity"oi ito goal and i't-s<hono-~;pliecJ lU.ture.'. The' eeeond
raqui.cite of promoting building- research :f..c 'thareforo'to'help it 'tohesalf-sustaining,
by desi311ing sUitablemuehinery to ensure its prnc'~icial uce 'if the outcome oftha r-ecearch
iEr promieing. Reoear-ch faCilities oo"t therefore' be such that' laboratory results can De
tranilformed to tiE pilot plant ceale '.~ dellKln"tra-::ion plants can be .cat up. '

14. The third requieite i.e -;;he banis of r-ccear-ch progl'amrne planning. It has to ~'e

relevant and responsive to an immediate or a'long-term "pecific need The mo.ct practicnJ.
and convenferrr >lay of m"",'cingthio respOniW:dlity iri t" plan and organiza research
consultation with induG~ry nnd c'Cher>loulf-beu"er.c of 'the research fin4ingc. They can
help in the :>rocess of identifying them~tuce ene; priority of the problam to be
researchad,

v. Peropective of recearch

15. Building research, Ii',e tran.cport and col1Ul1UJlication.c research hac several inte....
related component.c and mua't ther"fore tal,e a Hide viell.

16. Sinea the building materials and construction indu.ctriec are a key aeccor- of the
mational economy and have a basic infrastructural linl<age.ldth oeveral economic tt.ctivitie",
building resaareh-haorito ::>eunclertaken in the light of n,dionnJ. ne ec.c ..Ji"prlot"itic".
A national research baod.n and fo6uB for re.cearchie toorcfore esccntihl.·: L "

.. '\
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17. They 1'106 have "- rcgional impact because they ere a direct input to human
octtl::,mentc development. Ala(l"of, ~\P)"""1. :f\l:j;~h, '<l;le Afili'ic~41 regi:onaD,,~ .whole. 'im.c
adequate reserves of the baoic raw materials required for the production of the basic
bu-i.ldine; mat er-LcLo like oCt-eel, cement, alur.rl.nip.m,:;.§J.~o.~tC'1.' ',this clQ~G:jr..o·~;;:apply~::;to

every' oingle country of th" region Gince the raw material resources p.r'O, in geological
terms, acattercd. ThiD factor hac in the .~~~, haJllPercd.,the,expllfision of3>uilding";
materi~lc production facilitiea in Dome countriC& devoid of such reoourcec~ Simi~arlrr

cn",'.,,'.' ';.''','''1':::eo ,~ ,;the,f9rmg;f .po;o;l~!?eat ;;u>-dpetrol~m.l'l:Joughnot availa;b;l.e in .' •
ca~h country, are adequ,,-te within. the region as a :1hole for meeting the needo of all
the count..t:ie...·~~. '.< After:a rov¥,.. '''. OjtJ:li.·G. oitua·t,~.,U.",. tblc/lt'#canGo.veI'l111lC>hto have
recQDlI1~ncj.ep...et.that b!:,ll~ r!W-terl,a,!-~ .i;Uld.constl'\lc"ion:ir!duat:rli."s.development councd.Lo
ohaulcl be aet up in each 6ubregion to initiate anc' develop joint.: projcctson):;;:pecliic'
w~ecto concer-nfng th,,;:; growth of thin oeetor. Dovc'Iopment; of rat'l' nmtcrialc and energy
inputa, production of :OUildi.n;:)" materials like cement; and brick", atl:~: ..~n~n.:;te£~arc~:i '
facilitiea are expeoted to :)e some of the major activitico under thi" errangcment
throughUl@..,'Agenc1¥> ofth" ~ip'8J:lB:,oyat"!'1~ of col,tl)try I;ll'9Up;!.neD.and econosnc pplilt.Ilm.tioo
and oth"rco,.;o~r"'tiQn~~ntfl.:,··The~e!i.S'velopmento"iU :.also pr:ovid" 'a. good ";oj'.,

backgr~pq7jQE,pr~~in§l:O!fi:l.dingrel3"'arcp at :~ei~()l\e,)l;l;eYeJ. in. ord.,rto i:lupp121l1cnr; r:» ;
and.1'l\-Ipporc',_t£eJla:,\~on!!.l1·esear~h ef,!o,lf1;a aI¥}. f,i,11 th" a"p::Hi;nrespee~o£ cpecit':ic,y
1".er::ao~ ~t{; i3~ Vl.tal· for national research cyotem:: to be involved, ao..-a..ctive ..prOmot.era·;~- .s:
and partners in theoe intended regional acti~itiec.

" ~.r.',.'_'

c>

.:~Yh~ f"),?igi'~'ti:~~~~;:!s; ;f!lrtlt";relJ~flECh .. actiVities
".~......•.:,~,' ... ,... :~,' .•.. -- ' ... ;;--, " .~ :: ~.-"

" :'{p;~ie,"Jil:l.denn~a~·"
0' '. ..:: --:~", ,,::< . :," .... .."'"
lo~ 30me b"-'Jicew.de~~!'i·o£'~prc>ach maybe uoeful~.thillpq1text.•, Tpe e;ffe~iV<lneca,

oJ: bui)q;i.J;1g"reqca",cp !1i~J depend upon:thQ ext~t ofi'!;c, a')ilitty., to eaterf.or the baaic'" ,
elemw,tc"of,: (aJ..puilc!:i;ng,!,a,t"ri~san"" <~) ~lIftruetion £;",l:YWcs', cinc,e: the ·twocl\:ogc:eher
mak';!f,lItl;le ,epu,:,tructiol\"C'rtor. ,\S eo wb;1;;le,aretnt(>r,-d~penC:ei1tand gr'''' -coge~hcro' ..
Re:::.~?).'ct. nust ·j;alw .';,ntl;> account the develop!i1CIlt::PrOce.aa shapip.g.'t:·h~ n.nd;.rting1l18',tt"rIim' ecenc..u ,

,','" ""C. ..: ", :~ •. -- ..... ,. ". ".~.<. ,,'j' ", ",' ....... , - ",' ... -.. . , . .

policr I,UldI>ro,!UO,ti~~,.aspcct~.to;cheinp~t,,,,"=¢:suppol:""<" Of'1!~etionalld conct:r'Ue~ion" ,
and the effj.cie~~y, of¥_thei:rlllan<).gemen~_.,"y "r.",,,.,;.. .;y ~-;. -' ,':~

19. Reaeareh'muo',; tall c ; a.cc-9Y-p t of 'cha<,basie f"",:<urea,q,£tir:;IUl arldruril conatructions
in ..l?,'l'7',:lqh\,la,r~tlic tC'i;I1J;1iQUes~ncL matar;i;a~; of ,thcir·cQnatni.ction'and! ithe<environmetltr, .'.
of the'. p r:;i;;,coJ ol?mer~t~,ic:.mtMY tIle factor~,;9f"I~~caaIWl:-'assii:¥.;;,.in bringi~ about"«" .
rc:cj1:!~,p" ?""n~c,,; ~~hl;'pl,\{jh ;j;,llc d"'1e'!-opm9Ut211<! ecocp-cc;J1Cc ot;, apli'ropr:Late·, matcrials 'MC:;;
conctruct~ioll,;:t~plllH?;J,.ogiec:L'- ,. \-;'1'-"'1 _.. '-';' ,:~± )~ 'u ... ,',

(ii) ~ outline of research priorities
•~ \ ;~ : i

The follot-ling outline of reocarch priori-tiel:; is therefore re~~~~ed;':';'::'·;~~~~·,.;.:,,,.~~,~.,~zo.
" ',:,'... "". v .. ·f' .. ' ,; -\::'.:- ,·L.

[a)'i'echiiiques for: optimiZing "the :iProduc'don of cri,t1.clll·c,uildi.ng mater;lials
(primerily cement) from existine plf'Jl":: capacd,tics;

:' :, "' ..... ," .... ' ...''''" "'~.~""" ". ;;,,/;~'f,+ ,.".';,.,:' ...::>'.;"' ..
,.@"New ,t~cIm?loe;,Ql>ftC)l:', iipingt.raditi,Qn;'.). 'ib~i.l9<iJl{~ lJl<l.'t;.j;r.i~e and lQc~I' ," •

'" ,'.r :: :r~t,rt~1Tla' (ori~ro.V§~tlWffil",~i-ry. oi'r'-I~l;9uildingp; .
.,,';,'\ '/l;' ;!i.I~)', ,'.::

. Y nc,?ort of the OCA ideeting of African Exp<;r"" on Building lil:::.terialc and
c;,nDtruction Industries, Addis Aooba, July 1979. E!CN.14!HlJS!36.
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f4~)kNn<C-k;~ri"'j.r.'·:ro~}:;·:;~~,'-.l~:'onan oonncr-vat Ion tec~ques 'co over-come
problema of ifiipOI,t dependence and oc:'..rcitiec;

.:"~--:} ,',..tF:. _. ,-,:'r",::" ",_. ," .
(d) Techn:i.qucc :lCl",-"'co'nveft'ina "-industrial

",i>uUl'iing, rnatcq"ls; ,
T~.C~CC into useful

, , r

"
';"

(f). _M9d:l~~~~'- .;,~_ srilall~;aale.pro4uction) .9.;" ~pi~d~. materials;
'. t .;.: . ')

: (e) l.loef9riqulat~on of :OU~,lding codec and rG!iuI,,:donn.

(iii) Priority ,,~

, ,

, ....

l _~ .: .'.!:f: ~ __ "
21. ,ll'he,:t'p'llo~1iN) speqHic, reseerch PrQgr=es would haile,.n' b,earing on 'the
priorlti"eG..putl$.~d. ,n-bov.Go

(a) M;i.nP.z"n~nof prociuc1;;ion
,: ;

t", .

:.; .' " i'-

22~ In merry oourrtr-Leo there is underproduction of cement for other 'than oot-ket" re~m:,
for eXl'.mpi~,. becauec of en inherent imbalance in the condition or qUality of raw
materials for !?ar'~icul~ sectionc of ple.nt and maclrlnery(fo:r exain!,)le,. gnitdiilgigrad1ne,
drying,::~~,~ip3"(f~"CoJ,,OF of a~ imbq.~rol~e bctl1':;~ ·'.he,various ~ections of 8; p~ant.
Often, ,plan'~ andcqui,,:lIncrrc are selected in the first:pll",ce mor-e ~ec;u1sdof orin urgent
need ,to ,PF9c:luceccment ",?quickly as p0$sil;>le tbi-.n ao-1:he" .resultBf Q~il:i,led,t~clmi:~l'"'

in'Vea;i;ig3',iq~s·'aI?4;,.~v~lu.r.·:::~~n,Qf Iocal, rr.t~l" m~ter'i?lD for ,1.o.ng.;.;'t~~IU'_&dit'abilitytf' AldO~, ".'~

OVer the ye~s, tl11'.,r,," l)k1.'cerial sources ,0:r:lg:i.n¥IY found su'ita;):I.e may cllE'itge and ·'die. '
n~terialo from no:; nourccc are uced unthirucingly. 'The recearch c~ntreoand' thecemerit
fac'i;orieo chou'Ld get ':;ogc-ther and organize the basic mineralogical, chemical~' :;' ..
mcch~.ni.ca.J.:: ..~ap~z~9h needed .for the ·int,rodt.:tc·i;~.on ~f proeeec j\1Oc~ificat,ionn. The Hor~~

I!!'.urc 0e:,. org~l'lized,.O:l·l ~.;f<?"c~O~:Y'-,to-tE.c1;ory .be_n.tq.' . <

231) There should ~X~ reser:rch into the uPer"['.cline; "of raw material::;
:rhich, c.:re.b01~~·4'!J~-?!picnt.in .a particulor lr~[\dc of raY,r materialc.
specifications ~Jn~ alec ~JO nnde ~here ncceocary.

quality in coUritries
Cru:nges in

24_ 1":~p!.,,~!ef~aG;;9r;e~ ahouLdva.Loo ..o(i;). inve,l~r;;i8;:,te4 and coc)l.geo cugaeoted trher-e ~ece~.sary'"

pnrticul~~Y:,."1ii;h ;e:;"H:~~!.1cq to -therUIDl proper~icc, rcfractorineDs .?nc; mechnnic~i: • ~ .
I3tre~~h.,"which flX'e crit~cc.l f-or cement productIon',

',' , " , I r" ,:..

,,; .i.' i. ~

machinery performance stc...'1dards
Idln system) <mel their manpower-

26. The r-ecezr-ch cenvr-c liUlnt also de a.L !'1ith
particUlar in the 1,rClshcry, grinclinr; mill and
aa :~~;'19.~,-_ ~Uf.F.h~r 'a~~e9"Ja.~ ~,f p~"q~l~~~i.yity _., ,'j' . .: . 'f.;- ,

(in

~~~~7~':<:~C.t
\:

:~7. It must r eeec..r-ch '~~ri""101ogy e.nG. devdse improvet teclmiques of plan~:; mai.litenhri'c'~f ~.~~j;'

00 :U;:.:~~b'5'fll'ce~S'fP;(:ion.J.p~espllc' ,le,\?:R-l1en p;tar;t ;Life.
-" ,'. ' ... _" ...... ,."f ,. ,.,' . .:,:.•",: '. \~\

280 There mus-, also ~.le t'cz,earch into identifyinc; and dcvedopd.ng the pOesiblc PrOdut'f'
diversification to ennur-e full utilization of inotalled machinery, with additiono
to exi,tr'cing machinery 2.::: :....cq~ired"
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Similar action e~~i:l'~l~o be,ctclteri i~ mCt'c.-.ne,l:11e piodU61;ion'of kUDed bric1<,,~\
" ,", 'i '-,.- '

(e) New waye of usin,.'ltra'llti,0Wll ma';;~ri::l'f:-f2!-~~!:L':grural buildi0/7,s

30. Building activity lk~n ~ecn a hiatot'ic pr0cese ~ith a background of accumulated
, experience, in each country, of using whatever Ha,e}oca;tly available. At present it
ia purely an individual enterprise with many liniitationS,especially in relation to '
buil<:lings in rural areas. ;rn. ,V:i-eN p~the ,c"llGentr"ti0D of pvpu!ation in rural are'!-",
these ekills should be btrengtbene,find iLprOvc.iby nXxlern research. The sciientific
use of agricultural and other was:es ~:py~?~~ctsn~ouldreceive priority in research
etuclieso Some work in this direction ie 'i'.lreadY' in pro£lr'eos in the African'region' ,JUt
needs to be rationalized.

•

"if

31. The wastes ~s~ cqilBllOn .and p~entit:~l are,c:.er,iyed from COCOJl!1t, Rillm, SUgar cane
and the stalk and husk of rice and l1heat~ Tlk7 arc' already being uGedforrOOfine'~,
wall construction directly or as reinforcement for nud buildings 1n rural hoUliJine.'-: 'rhor
arc extremely flanuna,:>le and do not witlurcancl heavy rain.and Hind. Research into
simple techniques of impregnating or laniinating the mat~~ifiJ;ia:"i.thf1r_resis1;irig
cheniicaJ.,s shouJc:11x>, epcourage<j.. ~~e,D;';::-~nillmphoaphate-sodiumfluoridc mixture J.!.
l1.jtting agentsc"t«",: .have W'EHl--itrieclin'ot~erI;'ig~bhi. ;for reridering ttm materials fire
r,esi$tan'q, "ate~rep'ellep;l;puintis,bij:t;!-1m~m, all'=! p~r911 c,o~tings couLd a.Loo be devedoped•

.", - - _,' ,. ~ .' .', _ , ...-; f .., , " ,

32. l'lork"ie in prc&,-:elJ.!:' in; come t~rica,n:pou~rtTi~:C on the us" of si·sql fibre-eement- '
mixtu~ fPr th" 'lIlc"'lllUfa<;l~.o:t: r<:>0fing sla:Jri ,-aii:Tpanela!J• The main problem \lith :,this
m:-t"l'ial. i~i~a;h"&v,~"sp an,qIt:.p""c!,f'lr, "PCcia1 roo~~l?P't~(l. ',Thedev?lopment of '"
h3h't-W:C1g!:lt panelo 'll,ll mcl_e,'.ctl1is m?-t"~J,ci1, po?,lar for u..u.~q~ng construchon. Too use
of li,\!l"" gypoum and pc>.<:;zolanic. ma1;"r1als' for partial replacedii:lnt of cemenf could be
explored. '-.:'; :):' .' . '·c·'. ' . . ,) ..:,,' _.. ';!- .-': "",,~ i.:.: ,: '.. .i:

33. 'I'her-e are l~g~ 't'aMna ;lan~afionsj,n;sC>DlC cbtilltfiesbut '(ery !itHereri"arch;
hac baen don" on too use of banana fi:Jre aa ri building material. Ita US" shOUld';""
studied i:p."o"t<dl ;VUh ~)itum~"gypsum, li',13 aluligc. moLaeee,: "tco aa bonding agents.

....... .' .' '... ,- .>.'

340 The use of b~a f:t)re';'bag~soc'fibre am rice str,;-..w for "the IlWUlfacture of 'roof"
and ,rall panels "houle be r"searched.
t ";" " .. ',. i, _,:. .. ,~, . ;.

35•• THO import~t are;,u;:for,/:'es"archon vegetablE) fi:Jredar"thCblatding of strong
and weak fi~Jre; (~.'concep-;; 'app'iieci-- 6ll\}ces.?·f~11y "~o _tciAt-ilea:) to "i~or<iaoe' o~r~gl:ht
and interaction ootT-reen building materi.,1sresearch' "hd -' agricultural' r"searCh'toe help
identi~y J?Osai:.>le Hays of improviI1{1i;?l;"O? varic~ies, for i~ro,~ingfib~".:s'~rel1£ltr."":
charac·cerJ.si:'ics. " " .. ,.j " ... -', :"-.,,-_.\.-..,,

" .;' ..,.;:--,~, ,.' :!' ;,
r._· :.r~,;

<"
1 U .. j:'. '; 1 I: •

, '.-,

f " .'

'J/ An a!,propriate toohnology fot' 10>1 coat rur'ii.l' blAldirlt:l:l1 lilu H. C. MitaI,'Certth.l

Building Reeeanch Ins;;it.\\'f~'_,~()Rf,I~,G:':? ¥fo~.l ,<C",iW; "'" 5, ;,:

W Report of th.o Second ock ~~hi" nti.o1i6i>. ~o'iiOni6 Mrican C(jiIJitH"s'(treceJllber
1978-JaIlU1WY 19.79)·

-. c.
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36. G,~undJ'.lUt end cachercurt ohells and rice huslto are .. ide¥ filler rateri,alp, for the'
JDam1faeture of 10>1-coot boar-da" and olabe fqr' root'ina ~. bth~r purpOses, usitlt; cement,
lime, gypSunJand asphalt as bonding, ageritEl~ FUnsuc andtel"lllit~n)on·i:rol :f;"or rural
dlfelMpg?~ho~ld:S'~ci!e:ugjlpri?rity in. r~oe~ch~ , <?""helm1lt ohell can;, ve"! f~ily
be processed drrro a :Jl111dl.IJg varnl.sh provl.dJ.n[; an effective surface coating ,agaJ.nOt
funguo .and inaec'c a-;;tac!t='ana riDisture penct'ret'ion'; . c' ,

37. Rur;j:l"build~sal~~'usilahy self:":x..lit ~ the techniques' ueed. are ;~ai, time­
consuming and do not conform to any ctandar'da« Their' design and thebuilc1ing materials
uned vary,little. ;>Orne, of. the chanBesand improvements in cortDtru?±ion mata-iala
l1Igges'~ed'aoov~)l1ay.requiN,research·y~i-k, q~ desien' modif:!.catiortD~ bui'lding techniques.
Aclequaj;i;l nO~ Qf natlir,al ,ventilation,.~i8htineand~hermal'insulation >lill have to be
determlned for the nelf designs.· . " .'

38. The concept of self--help in tuilding >lill corrtLnue to be a feature 0.£ life in the
rurcl areao. To faoilit~:te the use of nen :...nd 'improvednurl1eria:ls',ooo',·to .'eat:c the
introduction of queli·ty me: performance svandar-ds , it Ifig be helpfu~'to, deoign
simple manual, eaey-to-faoricate and easy-to-use devices' for moulding, sIULPii!£, presG1ng.
C?HriJIg,,£lfd .dry:j.D!l buiBin", mate!i.a1~•. "",,"::; "

(c ) ,,:li:::';:.:;b::;s:.:t;,;i:.:t:.::u::.:t;,;i:;:~::'n~aIlcl;::';::::~'·..;c::;:·o~erv'atio~ b:r 'Gcarce'iin'a~~rial~ "r;')- -- ,",",

39." ~!\I~h,cor'rUgated ealvpni.?:ed sheet iron and~ to a le~s ex'~",nj;~ sheet ?-JlllDiniwn
are''fl'iree''lll1pOrfant buildi:hgmaterids "h;igh deserv'? attention ·becmioe :inadequate
local production ccpacitie.c have led to dependence on impOrts. CoUntries in the African
r~o~_£lP~t u3$850 millio!" on the import of cement and US$'7i\? on fa?ricated'!lteel
prO'clu~"/,)ncl,\ldingco~gatec:.she,i,;;s,1n 1977. Thi.& level of ex~eti.ture iGexpected
to 'dJ~le by" the year zIJOO. The demand for cement lIill alnayo 0C' a s'ccp ahead of ito
availability. despite oubntantial. increaneo, in production. One reason for· this io that

• . ',. -. - .' . '''. -.'.:',' " ." . .,'.',' , - . .' ", ',- -', _' ",' : • d' " I

its v~satility malces it, attractive formany.pu~oses~ even t~gh al,tcrnative materials
can be uaed , Even trhen basic ralI· materials requiree for production of cement, iron sh~ets

and aluminj.um shcc~o are rec"l-dily avad.Labke (ane. they are not in many African i CQUntries) ,
the le,\d tim" for creatinGne!! produc'cdon facHitieo ic at least S years.;(orcemen·c and
8 years for sh,c1 and aluminium. Beoides, ';;hey involve heavy inves'i:ments~ (See Annex II
and Annex III). The use of thesc scarce ma''''''''ials must tl;1er,efore be limit.e,!" to essential
needs. . ,...•.. :: ..... ' '" .. , .._'

.,.. -". .'.' '. r" ' ' ,
t :::~?~. r·:;~~~ea.rc~· 9~ ··~ays 9"t, r~du~i·ii.C the, demand fOi:'" )il~sc m~tm;:'i~s' sho~.l'~~ ~v,~r:

,. . .

'.~L; . ",~atio~i~t~on of· "h,,' coiwum?tion of cemen"tpei; unit of con.struct~Qn,<l<here
.,_:tlie-y.·sa..'·:p£",c(,3l~erit"i6 necesoary for t',RChnical.re<{ootlS;. . :.,r":,::['"

.u,. ~,1.;.,·,.... _ ,__ ~ ,

~".l;:r,';\ tl'th~;~~4ii';t~otl ;ofj;,;unq~ionallY suite~l"!,J:~"rnaiive
.. '- ~he'-'iu:h:~ ,?(c~eiit<i;o' not··rit:ui.d~toryc . ,:", ..

41. The following research is thcr'efo~" recommended:
.' (""
'(:I.) : " "':,' r "". ,",.r:'" " ,,",' , ':'-,

A' ·.sc16ct:ive stu,~.:, ~of the Spccificatiotio' for infrastructUre, projcc~~,'
ur-oan commercial, pu:,lic utility and reeiden·tial buildit1gs and peri­
ur-oan GH'ellinga -::-0 ident'ify the sC0:,Je for achieving savingo. in cement
consumption. . .'

. ,. ,\ r'~. .' ', ..
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(i-iS' ~U~ElS On sGlec'ced "Cy:jl;<lc of cOnC'~ction to identify .th,;, ocope for
.:'. "}\ ~h:e"totcl.. or partial raplace~llt of cem~~ by other .mQ:terial~;:

•

,,;,. ..

. (iii~p~~a.to?~GIlt ,~f lil1l5'""POZzolana and cbY-p\?zzolallfl ndxtures aa additives.
or -suppkemcnva 'Co the cew..:nt uses in c0116t:ruct:ion; 51 . "

, .in t~light
• _ ••. ! . "

':~

. '1 ..< ,(i,y.). Reformlation ofQQnstruction material cpecificationc
,d' ".' olf (ii) an-, (iii),: . ..' .

:r·tv)~vet9Pmcnt of gl.~~'fi0retechnoloeYto provide a substitu~~ for
., ,,~ .... itE:boo:tos fi"t,)re' in the productLon . of UDoeDt~einen-'c roofing. 8~eetS.

'(~c~es:cos fi".Jre r-esourcea are limi1:e(1anr:- qC~_ur oiJ.ly~ in ~m0a1:)He .~c "~

South Africa).

the uce of th:o sludgc from eugar mills, papcr mills, fer1:ilizerplanto': and
non-ferrous metala refining operatjoll,$; for ~uction of a ce~t
mortal" CUJsl;itu1:e:;' - - ...." , ~---"'-- ~ -_.~

(i)

r '.'(~). ·Cqn~~rpi.on of industr:}al
,. .

""'-'C:.' ..••.... '
•.\,Wp.9<U'p h, ~~,?~~cged -.on: .,•..;nj·.···,

:·i1J~~.;~lrii)~!~he ·~~h.v,erEioI:l ?f cteel, Dl(ae ~l~t?' 'inJco
r ;._,~., ',,:. i in ),·~8e urban, c.~DD1er(;d4:.1, ~)uila..inez:;. .,~ , , , . ,

81';0'1001 for UDe aa ~. tnsuJ;ant' .
• J',' . ;.. ','

q.

. ,,' c:(:ii~,> tre'~ac'of pic iron nlag. 'I~-"te from ;,laet: furnaco.ol~ for Pl'QAlotlQl:1, ~f
., ,J." blaSt furnace slae cemcmt ao a .subott·';ute for regqliU'- portland ceinoiit; ,

. '. ,;r,,; t _,

;,' (iy)' t~c ucc
pr-oduce

of uch' from' coa:l-fircd' illclu:",i-riil ~,n4 pouer­
£1~ash cemerrt , :m.if~:in,g.;Jr.:tcica anc:' t.i.-;L~o;·

. , '. ' .. -- ,

IT :i,

, ~ .i

"'(v) th;;'uac of 'rood lIuate from ti",c,er. sr" ml.llc to P1'9p-upc:p¥l'por tiles;
sl"abs"and "'Janeln.
" '.1."," :,. • :....1' ,--,," •

'OJ'::," .. ' ,'.
(0) Methoc~,G of rccIt.lcing conc-cruct-ion coo'l;c

oj

42. T~ need ;for coct"re,:~uction.(inur::';~, nnd.public,.~nst.ruc·;;ion.c)io evit;lent uhen
th" rahgnituc:e of the current cxpcncJitur,,'inCurrcd 07 the Africe.n rcgion'isconoidered,
It. !o, ,proaently., ~uncl U~~<? b.?-.l~ion pcr. ~~1, and ia,,: expect-ed co. ;~ouf;tc. Pf t'po ~car
2000. 2/-' The a(jbiev0II13n"c ~ of, ~~eE. i;1' .10'p~r· cerrt ~aving,:roul:;. ::'c:·rO~tblihile. ~~ilcinC
nw.terials account for 45--60 IJ2:r~ c~ht 'Qf 'conDt-ruction coato, Labour" 20-35' per cent and
plant, equd.pment; anc, ovarhcado 15-25 per ccrrc 7/. Strategieo for a<;b.iGYiV8 substan'Cial
aa'vinga in cOootructl.on':muo-c the~efore" focd::; c::;pL,~ia.ilflon :Juildine' 'nmterlalo, Alae>
research on th.:.; fa110Hing ccpccce ~'Oulc hel, '-'co' re'rJucc .Wilding 'COf~r;;o: !'.,

.'

21 Report of ch ... seconc; FC!~ Expei;"t:s'
1978-J5nu.'1ry 1979);' ;

o· '. ......

miesion to some African ..countries (J;lccembc<'
... " . : ' J.; , '.." /

...

§/
]} Conctruction and Building Materials in Af~ica. E/CN.14/HUS/22.
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]iood

;h, T~ t~e~:~m~t ml~ proc.ea~.~;i.ng of the leospo;>ular tim"er v=ietied~
, \., ~' , . , ,

Ccmc\"
(1) .Tk upgl't.ding. of inferior gradeD of limestone ancl dolom.i.te for the'

.' p~ductJ.on of portland cement·
): " ~ . .i . • '

!,:,.:..'i......._.. "

T~e_ U$c b:r' lJ,!lle-r;i.ch.~ilo,
portland bel)lerro;' .
'. ..' .

,.' .

'. t ::,:J s.,
L1ms J; ,

,"" '. -. ~ I, ..', .~c., '.

,: /. -.' :

Tliodeve:l-p~ment of :neu lim,:" kilns toin\prl?ve comJ\1"t~on ef:{icienc;r, ;i.nc~s~
t he yiel,dof l.im,:" .:)1ld· achieve uniform quality(at preoent'effici<incy is'al"OWId \.".',
60 per aim:E)/"····· "L.' .' .C·, . "." • ','. .Le'.'

. .i.

'(i) the deo1@1- of ri;llcontinuolja, :)~ic~{ ki.lI).s'tti iitcreas", the J': ;ld' di me':'!'tan1.caJ:.ly
r: __ .:" ~. r,J~"tNng >;:~_::~::. "':':,,: fiflo-t C~aE;td 2.rtd 'oc~~ :c!ci&o:>br'ic!ca ~.If ~ts present or

:._~:.,-:.r ···1.(~vCl .qf. "p,:found ..SO ~p~~ cc~t,; ,,'" ""u.
,p -,. ,j ': " ,. -. ", ," • .;ii.,';:·' _ ~

(ii)

(iii)

th" introduction of 'd_~r;;;ng." technique" in the ?reparation of cluy
prior to moulding (to achdcvo the came o~Jjecti.v,:: an in (i) above);

1;he Ol,lbstitution for fuel, oiJ.. HhWh, iD ,V9rYCOSUh .o.f ~Il:rocNcer
gao l'Ihich can ,)~ gencr,,~t~d from 11100d; the uce of metlK-mc gac produ~ecl ,,,;~' .. <: ~

from aericultural =1 bio-Hudeo can aloo reduce the fuel costs of brick
f"irin<Y~' c , "'''<1 ' ' "--cJ :... \:':~:~

. ;:.I r

Con"truction tcchniC'Ue"
'O.~'." Ie '~. ,,;::~L., ' ...J ~ :," .

. (i) The UOG of dimencional and modu.Lar' co-ordinztion in conotrut;t;1.0Il'J v: ':~':' "
(ii) R~tionnlizationof the sizGO and sh~~QC of materialc.

§/ Prefabrication in l\£rica. E/CN.14/WJU/10l.
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(:ff'~~~·';~'.and omell-scale production of :mildinB;materialo

Cement

43. Atricen GOVernment" havc..:::r~r9!3oed,the needreo devote attention to prodl.ict:l.on unite
of 011 or medium cepacity arid using' 'local reoourccG 'l.,f. " 1K:thiii corttext, the foliol'ring
mae-cureS are recommended for research.

440 The high cost of ,internal trancport hac periouely affected th~ avnila1:>ility of
cement in ar'eaa 'of coneumption e long way from Cplnont "j>l::n:t"., 1n"1lo~, courttrilac the
limestone reeerves ar-e nca'~'~ercd and no cingle c'epo!3H iil large 'br 'ri-ctf"enou.h to justify
the est.:>.1:l~¥.~nt_of ce"'<:'lt P,1an~e of conventional ei;<::o, for example, 600 t?11s, per day and

'IlDre. ilio, demand pointe may be ocattered."" In such cirCumt:itances, mirii-cement· plants
(plant eize varying from 30 to 100-200 tons per day) may provide the ailSwei:''- It is
reported ,Mj ;t;ha~ minj.-c~t plante:>,cepuntedf.o,r e,p,r.?duci;ion of 54 mill~ ;t.o.~es
in thc Poop:\."I,',O R'li>Wbl,ic of,. Gl:)ina -:in 1978 (nec,rly h211~thetotal. cement prOdllCtlibW).
A major problem with Such plants haii'been the VGrt1ca!"sbaft ~1ln technology of
Dintering and its eu7'sequent effect on the quality of the 'c'<lment Pl'Oduced•. The Cement
ReoeaJ;'~lJ:Ioq;t~t\j;l;e Q;f India ,haD rePOJ:"t~d a breektllr?ugh on this I;'roblem ae a result of

'P<!"e,arch ,anclp:tiot studies (~-J'oris perOay)inv,,?l'l'Qfk tie deoigno.f 'a rotary- JlGdule
fecder with top feed and a rotary fuet·~tat",·llt.·Sin,ce~hcrei'sllI:?>r suf£icient
information on the cxperienceo of Chirui and Iiirl:ia and large shaft Idlris arc in
operation in some African countries (Algeria SO 000 tonneD per year from 1 kiln; Kenya
"'j(X) 000 'connes per year from 6 kilns; Morocco 140 000 tonnes per year from 1 kiln;>.-';.
Zimo:>.ou", ,3.1& 000 .tonnes oer year. from .. 2 kilns; Zaire 2&)000 tonnes 'ler year from
4 kiine) .Jil.; 'it,s~V:ld'i,~:?<,osibl-: f6~t;fri,c~ febe~h:!;n'?t,i~t<!t. to )io~ th~ , . . "
existing knowledge to design proceec c:ysterns 'for dinail capaCi't1es r:>.ngfng ';from :fJ to
100 -tanneD per day. <> t .~,::,,", ":~ J

45. ~Ihen the points of consumption are ocattered and there are 10ne-c.istllitci!J~~

pro?l·"'~,,~)~iffiCl,ll~ies,in,~,,:,~il11}~ar~lk S!Oi'f,~I$",ft;ciliti~oitif' ~c.e'fl;'ary to
. plan for. sp~;L'iPro~c;tionof. '\lame'llt, 1.e." produc1I1C.t,hc., clinker at thc pl~ce \Where
limae:tono and o'c her- infrast:rUc'ture facilities are lo.sated, 'ancl&!:inding' t1!.(!i: clinker
near tho points of cement consumption. Since clinker is a ruu;cr'materiai,'itll transport

.c

_,i ,';;- .. 'i:';

the Me,,'l;ingof Afric~ EXperts: on Building .M:>.terialll, ,Ju,J.y ~978;CZI Report 'of
E/CN.14/HUS/24"

.". '
'.,' :'

.,-. >;

.." ',". r

};2j 'Small Scale Cement Plants' (Jon Sigurdson), Intermediate Teclw>;l.ogy
Public:>.tions, London.

, ,
" .- .... I

'r ... ", ",. ~ .•• _ .•

: ... ;" .':"' \
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and storage do DOt present any major ;,>rO:Olerns.. Small cement preparation plants i ..e.,
grinding and finishing sections can then be set up at cever-aL points Hithin a country
and it may become pocoi:Ole to start up other omall-scale ,,"c'Civities inl"Olving the
manufacture of cemerrc-baaed proc.ucts. I1ese:u-ch inc·;;itutionc uill be rcquirec to aeeiot
in designing cuitable equipment.

Clay bricks (;:>urnt)

46. Clay oriclts and clay roofing tiles can.be produced locally on different scales of
plant eize according to market neodcs The production facilities can aleo be sh1ftc'.:
from one place to another accorddrig to the "-vailao,,i1ity of goat:: plao·::ic clayoo Th;)re
io ecope for setting up a num'o:ler of emaIl and medium ccafc planto uoing oimple machinery
for oper-aHono like clcy preparation, lJX)ulding of bric:co and tiles and burning them
under uniform conC.itiono. Rcocc.rch on ra" nmterialo and increaaing com'oJuotion efficiency
can help to improve the quality of the bricko and tilco ane: Hould in turn help to
reduce cement concumption.

•
Soil cement blocko

47. Sail cement blocks arc gpo.'- CUJo-citutGO for oand-eement blocks and burnt clay
briclto. Their Use helps to reduce the conou"':'tion of comont , They do not need fuol
for thoir production nn;. can oaoily ;"e pr-oduced by oirnp10 tcelmiqueo 'co m"et ',he
roquiromento of urban =C: rural builC:ingo. Thoy can holp cuc,::rcantially to roouee
builc:ing costs. Roooarch centroo con aosiot· in the c:'ovelo;>men" of ·choso bloCM D1
undortaking scientific to:::,-c::; and provicling information on the suitability of coile,

Ccrc.mico

AB. Africato r-caour-ccc of china clay, fire clay, fclGDpnr enci quartz haVe no1: yet been
reoearchec: fully. IJl ioportant oGgment of UrJC11 juild:i.ng mterialc viz.. oanitary narc
anO. 131=0'-. crall and floorine tiloc, io baocd on tho(",o materialo. SoIllO of'the materials
can also be uned in tho production of ctoneHore pipoc for untoI' tranoport, "rainage
and se:lage to minimizo the dependence on c,,-o·c iron pipeo.· Se;;ll and oOdi'UiIJOocalc::;
pl'OductiOD of theoc ceranic articleo uliline oiI:lplo toollniquco aild oquiplllel1t anO:: kilns
of oimple deoigno can be encouraged.

Unburnt building materials

49. Rejects from ;oric!c !cilns and lime kilnc, pumico and ocher- volcanic ash materials
and boiler ach aro excellent pozzo'lenf,c materialc "Mch can be converted into unburnt
;:>uilc:ing brickc loy com:,ining them uith or'~nary clny, Ldrne or cement. The compoeition
of mixturco can be :J·;;cn:;.ardizc(~. and ocmi-mechanizc£ techniOUCD of amall and medium
scale proC:uction can "0 uccd, San0.-limc, 12.terite-lime, and B}'Pcum-clay proelucto arc
o~h~r poasioiliticc.

ee) 3uildinc Codoc and n~rnul~tion3

50. I-k.tion~l builcCin[; co.ics and regulationo ncoc' roformulnting to ·l:~l(e acoount of the
nctr materials and changcc (,·_8Dcric...;r:~ in thi.c pc....."Jcr 00 ac "co :,;e a pooitivc inGtnunent
for promotill8 their uce. Exiotinc 'JUil~ing codoc noLl regulationc ~re out of touch nith
tho changing coocitiono in Africon courrcr-Lcc, anc' CO r;-,cearch is IlI3000L to bring thom
into lino "ith Afriecn social, economic 1'.Ild cultural concitionc.
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Comparative capital investment coot for production of selce.cted building materialo

•

Inc1ie.
India

India

India

Indi"

InC:ia
United Republic of
Tanzania (!d ECI.)
India/United Republic
of Tanzania

Source of
infomation

Intermediate technology
group London

-<!o-
India

72*

22
10

2

1.4/m

2

4.Z/m United Republic of
Tenznnic::.

1:. c 93/m United Rep.of Tenzania

Coot of
mat'erial
(U~ ocr
tonne)

zz

11

11

(shaft lei In)

20
2fJ

2 million m2

600
600
100 \\'!'.·ila···· .,

. ~nited Rep. of Tanzania

60 (lbfflll2.n kiln) 24 UNIOO
60 (Tunnel ldln) 26 UN100

125 (Hoffllk'1l1 kiln) 19 ~,~

384 CFA/m~ (}rOSO'~"'*IOC:A)
494 CFA/nZ Togo (**FX:A)
17 United Republic of

'I'anzanf.a (y IOC:A)
India

Basis of plant
size in arriving
at investment
cost (tanneD per
day) ..• --e:::=~=:::..__

100 (rotary \dln)

3
.,

l3/m"

u·s
5!d

Z
0.3/m

200
50
25

98
110
48
3**'
5**
" ~ IO;;;J

?fA,

l2.1f 10 (rotary)

!SO (Four coult) 40
80 (m:;) IfO

)GO

Invest'ment cost
(US$ per tonne)

150
Material

Cement

A.:lphalt roofing sheet

Burnt clay ~ricko

Sta~lizec soil ~locks

Cement blocks
Lime

Corrugntecl Iron sheet

Sand-lime bricks
Cellular concrete
(lime + flyacll)

Lime - pozzolona
(9Jathi)

Clay - pozzo.lona
Sisc::.l - ceaene sheet

Corrugded /,luminium
oheet

Gypsum plaster

•

Note. 1. Limeo1!ozzolana can re?lace up to 4q~ of rx>rtlnno' cement.
2. Clay-pozzolwa em replace up to ZS7~ of rx>rtland cement.
3. 5ta'Jilizcd roil ~lockc ann replace up to 75/~ of cement bloc!;:c~

4. Corrugate':~ a3?l1C.lt/cical-eeJj1cut ehceco can r-ep.Lace up ";;0 5Of,j of corrugatcc:.
iron/alwninium c-llects in roofing.

5. uhcbine-rnado clc.y bricko can reduce cement; CODDUIllIJtioD ~y 10%0
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Annex III

Estilll2:\;e of investment requirements for additional buil,~ing faaterleJ.s capacity
c1evolol)mcnt

•
•

...
• 1$0-1.9£') 1905=1990 1999:1995 1925:2OJO

(in millions of US dollars) *
Total--

Cement :uJO 4560 11100

struc"\.-ural Steel 600 1155 ?l60

Sho"t Glass 125 3\17 940

structurnl Clay
products 316 69?. 1140

Total 3041 6714

16600 34260

106':)0 14=:65

[)75 ?.247

?.428 ,t.,· .. 4576

• .. ; . •
30553 55648

•

(* Coer;; escala-i;ion fC'.ctor inclurlc6.).




