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Ia the [irst part of the paper the author preseats
short summaries of the loaoographs subaitted by the partieipeatisg
scustries. Ib the second .urt the relevant faots, prodbleas
. and situaticas, sbstructed from the individual Lonogrejhs, are
exanined. Lack of knowledge of Lhe available clay resources
13 one of the most coamonly occcurring aituution. Thers are,
hosever, signific.ot excuytiods. A\ rather disturviag aspect
of She clay building aateriasls mudufucture in .frica is the
steady decline of their popularity, which seeans to take plade
1o a significative oumber of countries. «here the 10t. of
sarket is oot Jdue to 2 daturioruting quality (which scems to
be Lbe sase .n a few ipatances), it 13 aloout sleuys cauced
by poor marketing. Jbe cl:y builiipn; m.teriuls industry inm
Africa hag siaply not responded crestively %o the chulleoe
offered Ly the upread of sand-cement products. ‘he lack of

pxiiled aagons to crect attracilive unreniered orick structures




088 80 > 4 utroag contribu!ing Camuse. he fuel 1o besoaisg
8 prodles 45 00l uts Lasceusiagly 41fficuit 0 sveure aad
BOre OxX;enalive at tue o um oi.e. PTuper [irisg soatrel of
Hoffass kilas stiil off.re Jifficuities +od asjuriveced fires
988 e Aiffi3uis %0 wt. DBrickoaxking activitie. besome coe-
pliceted durin; tas ralay sciven. he dlewss, Mossver,
obother 80 dry 1J0. of e out,ut A ursifielal dryers (a
selation favered .t ledt b, one Sountery) or %o Jdo,e0d 08
0pen=a24pr drying uauer uhali,, 88y 081y Lo wheeered ifter &
puainstuling asalysis of .1l the fudbesw davelved, seet of Shes
of 1004l ehur.3ter. eh.ulisuticn of Sricknsking froguently
SEuses Sue 2omul.ituring €0s%e CO0 dOuUDLe shen Sonyared 14
Ranlierafs or seal-sechanisel 0,45 8i .80 ihe 300V.0len00s
of lador-saving devises wut a1ue be Soiniasly analyasdes 1
8%t £11628 S0usLrive <1L0 40 Ovemeu, 1Y of lasxyesuive labes,
Shelr wue i1l be Sualined 80 hGes Gpurati..s «hieh ahile
tmmuwuu:uuxw-bmmiu Malily
of She produit, ALl perforesd auss.lly, a0eh 43 Wremapersing
asd soSiiang.

ARtiniesties

08 Dehulf of the 'emtre for Neusisg, Suileing and
Flasaiag of tiw Jaited ..tiuns, the weiser ses osonissioned
%y Ti1U0 80 propure o .asaury of toe Z0a0gcuphe presented Wy
She purtici,ants .t .he .orkshep em day Miialag Literisls




48 Taais, Deceader 6-12, 1470, samcuralag thelir experiences
a83 the potertisl (or the devele; acot ... mandarare of clay
Suiliing muterialc in theis bomu countries.

Partic.i, ants (rom eleven c.udtries (emsludiag the
ROSS 3uaLEy) were ,rusent ob tue Qrauboy, of sbdch 9 cope
SFAuMted 1000gr., b8, w0 uf the couniries precented two
NOBegrephs each. we soumiries Jii net coairiduse '0002rephe
Sut the .riter sas able o gather o falr sscuns of inforsstics
by pereesal isterviees wiih the parsicl,ants ducring Sie .0fhe~
oty .

lthmtumumuuipxuu thas the {
ﬁu?%ur s8d assunt of Lafermatien deteraise Loe fosm of the
S8R Desed @0 hes. 4is oRiginelly cendeived, the data cee-
Srituted by the participasts sere §9 uve presented 1s @ statie-
Sieal feora 20d di.cuaeed 38 the ioThabep. Iadividuaily the
mvum iosegruphs s very Righ, bt the Bulik of sae
faforustion does 00t lend 13801f to st.ti.iloal Sreatmeat.
!ln umuu of the cluy Vailding materisls dodu.try, a8
reflestud 19 the Noacgra ks, shoes 2 alue variatiocs of local
senditicne, shortages 134 see.s. fartiereore, the presestad
Saferaition revesls a conuideradle degres of .rofeasicesl bisa.
Tais s coly aatural. a2 arediie: So « DIiCk .0t munager, o
§*0lozist or 33 escncalat « esth regards the oituitice of the
elay bwildis; mtertial. A8iuitry Lrom 4 viesjoint of uis osa.




211 these Vieapolots are e3ually valid bdut the; do imgart o
she material & distioative coloratica. JDas t.uw Oatlook
PEOc.0t0d $0 tus ob.erver 1. a kaleluosco,ic rather Shun a
ye0,818 000. i00Lber Of tag ebh..Fusteri.iics 0. 3008 of the
oontributions 1o Lhub Sy Jeal <4%L bhe Litisbicn of ocoly &
Ppost of theis Suuntsy, 20Ut LPuyueatly ke rujivn arvand She
esapitul 6487, livw fur Sheir Gomc..uitns can Do extrupolated
00 1884ude 679 wholu soudtsy is aceevises diffisult to sseertal

Under Shese cun.iitions wvery piuGe of Adfotmati.on
given 18 the le00:re,he v 48 18,005108 203 aionifizast datus
snd must b0 Shorougnly exuaioed. JRieas, of dodrve, the purece
bont (88 0, joues 0 yrofuusliuuel Uhes) 4s 5.0 ODViOUN. LSvVes
Shough & Sives fact iu westivoed An Culy 00e OF e .000gruphs,
188 2000nee £rox others i ht huve Been 243 $0 3ia ¢ Oalisaloe
or 50 She 008i0i148y taut she Juvelopasat Of the cluy bulldisg
@8%eriale 1adustiy 10 these Countries Bus 0ot Jut reushed Sae
o838 $0 nake 188 0004rrunie Peusidle.

Sonse ;uuntly, (he Bulanee of tLe upor will consiu®
of Sv0 parts. Is She firet the svasaries of Lie islividusl
Usnegraghs #il11 be reivased. 18 the sesond the relovint fades
probleas scd vi%uations ebctracted frea thes vill be czusmined
and Jv.aented 4,08,
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. TThe Mouograyh starts by recogoisiag that the use of
olays (products) in building brisgs forth a coosideradle saving
&8 compared with cement. Therefore, clays represeats a saturel
. 5o00Uee of great iaporsance. Clays ars very ccuace in Coago
Sut She coustry lacks the weans for theis study. Ap investery
ummmmwamunqmm..ghm
are loans iod pottery clays, plustic clays, kaolins asd fire=
elays. The laster are seliom jure. Laoliss outorop is KLy
'cuminmmuumnms. Rowever, sot all
mtmilM%msoNﬂhmu good pottery
ummmmm;mumu.cmemm
& goed ring. ,
, A large goversasnt-undertaking assufuctures fired
cmmu Due S0 the dearness of mechunical ejuipmest,
puunmunsuummumuxm There 40ss
muulohhncmwucmtwanhmm-
~Bather 15 vuries from ose rogics Lo another ¢34 even from 0ae
wtéﬂ&hmt. ,

Nevertheless, the .coogra h adaits thut Congolese
Ow’m\uodhuwu disordes 'y canmer. To improve the
lml‘et malmuclqnmdu the manufacture of brick, it
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As peccuoary to uu,;ly :he coosumes 1o . ven.iiutent sy with
saterial of Enosn shurusteri.ticu whish ..: Le uced #1th con=-
fidonce. 20 Do ablec to accoanlish thia, it is msecessary So
KuO< bhe3e 'O PIGEOL¢ tuu cunuuaption of clay bri s, it i3
DECOBLLTY %O Euos Liir jouuibilitius ad to couw ‘cute their
standasdi of atilicavlon S0 the conzuzer .ni to sell the briek
at iow pricos.

1a vic of sthe iaortince of slay-based bailding
aaberisle 10 ohie GCUROWY Of wuvelopiang 858,15, 4% would eor-
08,004 Vo Yl $0 ausi.t Conso in ia . roving thoelir c:osufacture
Wd L0 BakiBg Chea &0w soapstitive.  Lo:il .atheritlosy om the
Obliud Budu, iy 6avisaZe Lic ¢utabii hiudt Of saull undesrtukiags
for She masufacbure ol 3l builiin: saterials. Ladsr prosest
oonditions tue $duul wwald be 80 ledru.se thudr hlzh sales -

Ralivial
2his eodntry’s contribution soacists of Swo partes

There 15 40 tae firut plucc 1 0ote sbout « Lrisk awi sile feoSory
evatablivhed 18 Jotenon before 1955, shich oloved Jved busause

of the "poor Juality of 13, productu”. Tests reported isdicats
esushing strengths of 40 kg per £q.0s for solid brick 22 x 11 x ?
68 an. betesen 10 1nd 20 kg per sq o8 for hollos tiles 30 x 17 =
8.9 6m and 20 x 15 x 10 ca, respectively. 7Tlw reussons for Shese
reudits are a0t iven. |\ Bes lovestiation of tl.e posaivilities
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of the samufacture 0. slay based builiing saterials is 4n
progress bat Ui100's assistance is being regquested.

The 3.0k larger Xosograph, also coasributed by sals
oonatry, conserns the eyipasnt and operetion of a piiot plans
for she masufasbure of art postery, utilitarias eartisoware
and £inelly aleo wall and vitrified floor tiles. After its
1stallasion in Decesber 1369, comsercisl assivities eere
started 19 August 1970, The eugi,asat is the usual ome for
ouch aa Opsrasios coasisting of s Masser aill, a 1000 kg
Saveh Seale, & Blunger kill, » 600 1t Ball kill, s 1 o® gevess,
Mﬁﬂluﬂh mum.u?uwmu.av“m.
latwn. ono 60 Yoas Tile iTess, cve mmanu&-
,tlnthutwium o8¢ spreyiang Jooth with Gun, Oempresses
and Exbauyt 7a0, three hlecsrio Kilss.

mwuammuuw he manufecture
d:tmﬁmwuumln&ammlnlm- |
ficulsies ure _guamr.md with 8lip casting due S0 fwlfly
deffloooulusion. 7he gality of the wall tiles a pears %0
be satisfactory, except that the amount Of rejecs is high dus
o underfiriag. Vitrified floor tiles ure aleo ursed out but
mmumuu@. Mﬂmmm
o mm‘a wheels but difficulties are ancountered »ith
drying crasks.

The main probleas faced by the ;ilot plant are the
folioving: (1) the nees for frequept snd efficient zainienance.
(2) Lack of spare Ma. loug delays i3 getting theam from




Luro, @ aod the conse uvdt pocesalty of keeping a large stock
of vuppifes. (3) Luck or ubsence 0. suchine ©bops in Lue

sountry.

833

There is uvaly voc brick 404 tile factory ia Ghasa
situased 18 i3cre. Inutulled in 1953, it closed Jown im 1956
and sas rehabilisacod 40 1968, be origioul ejuipavut was
letely supplcacsted by ta0, Oriiin.lly aobile, brick plants
which arc 80+ oferating at tae plant. [he clay winniag is by
seshasical exsavitor, She aasufasturing yroce.u buing of the
oaventionasl coatiacatal type. Oryiag is natural. )\ Hoffanme
antular barrel arch kils of ;¢ chusbers holiisg arcusd 224,000
Brick 4o uucd for iirim3. he fwsl iuv wood, cosstituting ome
of she prodlean tals Lu.bory is coolfroated »ita, a8 suis fwel
$5 u88in: Loth jacreasin;ly dif£4sult SO Sob und uOTe OXPEOSIVe.

The olhur jprovles 44 of w.rk-tin: sitices he
ke sing sitaslavn 15 best charasturized by the £108 thut i
1968 a00thur briok plunt, opuratio; 1. acera de.iies the oBe
uader di.sdcciou, clowod 40«0 becuuse of lick of .esiad. This
#i8a8308 Lo nbLciautou LO bus Somyetitica of sund=gecent
bloshar . 233h uru Guii O W Shesper Lo wse Vuap brick. his
PERObLeL suuse Lo Lo agsravated by the chortuge of cxiiled sascas,
Gupadle of luyiug-c; orick yroporly. .he Lustery L.s iatel-
Ugeotly s, 0014 .0 vui. ohis:lenye by mulnt.iiiog 4 tess Of
skilled brisklagers to us.istu 153 cu.tomsers.

.
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«ith ht'cor sised olay produsts the price uuvantage
of sand-ceument blocks sevis v be Jlaicishing. 1t is plunned
to prosote :he uce of burisk in Low Jowt Hou.ing Sosutrvstios
anl eves the establiibasnt of «oulber brick pl.at ic wacer
cousideration.

" the country has a briskmakisg Sruditios as s rarel
type of sanufacture ¥as st.cted 0y She irestene Ser.oraties
more Shem Seeaty years ago. The briek sasufectured sear Karoell
 are end-extrudnd end £irel 18 pers.sest up-drefs kilse W
meads 6F Tubbertres wood fros overuged tress. Ihese drieks
are Righly regarded by the iababitasts of joorovis bus sisee
She Firestone Jo. needs the whole oupput 6f its briskwesk fer
41%s ows conitrustion of worker's hou..ng, very few of Shea
are available fo: the gesersdl cualomer 18 .ourowis.

Idberia countas sich extlessly lirgs Slay 349,0:488
of very good quality. UYost Of baem are uituised ia Lie la-
asdiate Beighbourheod Of LJourovis, Lo f.3t Jone of them have
already besd over-rus by the rouing Sity’s popul.tiva. The
dopuu.s have been explored by the Jatelle instituv Of riskfust
and lately by an .mericud Jeolegiscal Jurvey -104108. &
asthanised type of brickeork uas beed ostadliished some y.ePs

ago in Moprovia. .lowever, the desund for its prodicts bhus
Dean decreacing to the 04Dt thut the Lricleoiis O0p8..tus tolay




.htorntumﬂuoalotomm. The d4ecline bas
n-acmuuwmmgnuqammcmu
Mcﬁdﬂ“u&“dﬂlmmh
"o oountay. Cessognently, tae cest of briek and slay Sile
muc-mtu;u»thotmtusmtpc.ud
-nwmmumwmmmum
Mduanum-ummmm.
;-uuummmmmuw
40 Sessevia. GH1.L's essissanse 1s regiired %o dewslep
$340e0ia’s 1888000 Slay resOUrees.

‘ 220 sitasties of olay bused buildiag ssterials 88

Shis eountsy i faversble f708 She nasieting stesipeist. The
a—uuwpmnumxaumsmauumw
Sapestetics. o for 1actanee 18 1908 - 92,430 tess of brisk
ans 2,007 Sens of 8iles were inyorted. Use large ssehenised

%0 susply chout 808 of the demmnd.

2sletively lesge elay depesits have bess dissevesed
hmmdmww-ﬂmmmdﬁ-m
boss safiicisatly explered asd isvestigeted, She ovesall
situstien apyears 0 be vell uwsndesstood.
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Rapagaicak

18 tuls COJR%SCLY the Pro fasmui 0f urdanizuation of
lurge cities is £ _orted to ve hamycrul By tie .2ortae of
building 2aterials 10, Chelr insaflicicnt jaality. Dile the
diily du.umd 33y Le 6ul:alsbes a8 orce bhun B0 tomt, tw ,POe
du3tiua 86.rdely Pu.iles AC of X tess.

NOL of. Sty BELKLOPRS 0 Vi FIACD Mreid
Tu04rive 00 abACGh 0B 2 jeil. WO De o hesidsraft o ur.lioa.
00 003004 say De uuSPrined A JarSilly e .uiand One, LIC3LDE
She [ Pu;aration 0f wae 8lay Ao saBisl, o4 cAlTunice sedhaanisal
a8+ S8 SAre=catiing 83418 2MMde e Juarl, AL, uS LI N OT00N
to Be %00 toss. Ly Lirde_ iv 3.00 28 4 aci=Ti.ced 0f..0
k118, The ality of the ,roddsb S0 Viri.0le wid bin slees
1000083600u8. S0 SBl.w Lu3LOBY @upbsse W w8 bt bwl V. 00048
Oves Shcagh 488 v aipmat 1.0 BuUB 28.0u.16d 4k LIFMy v L SYDe
Lids BISETIvie £oun SUWNE b V.00 -5e buwve as CRJIAT 0 0r8i00
18 VaPied bv wddb 500 ,PGUEt DuiBy Bubul isruivee 0 3b g
QLRSS 16 J080 wairie; Liw Dualy BualoB, b .o Jous il b
BV.aleP, 80 b.osb wfficlint Sy st w Re,b avalisale %6
CIRLONe a8 LLluBb'e Gperaibiva dariag e voiande

e bovaivzicul [10ses i Lo Suidesbivd | 0w A8
Boed sth 3100r v.siied0n 40 . MEO,Ue S0 L. el Sis Swleeyta
0l A dried snsough wrtifiel .3 dryurey bn tele 31 0, 00
alr enos (10=1Y duys)e O IUNISEi0B 4. Liive 18 z  vil..00
kils. B¢ doStiuenwik fu o 0rted ty W bue 4,103 0,01 00000
a8 shc kil A. ou,able of ficvia_ fova N 80 &Y Suls 40 4y
hercas 2w JrPef. zi0)d caly A0 e 1) tums,
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TThe guality of the product is satisfactory; it
potuite e erecties of uaresdered brick strustures several

storics high. On the other hasd the Quality ef hasdiorefs
Seiek 45 aueh leorer as Lheir erashiag stresgth 1s ealy 10 %o
2 wreef. . '

A sov festery has bees proposed is shish She whole
ootyut of deus €5 tone sil) be dried is arsifieisl dryers of
She seaventicaasl type. Iwo Shisdu Of the Fejuaired heat will
90 yzaduced 1a geteraters fed W Meavy fuel odl. The kils
€11 alse alupenss o+1ith the abimiteous 300d and will dure
desvy fuel o4l fres the Tamarive refisery. This nee Hlagt
Gosign 10 cupestoed %0 porull a censidersdle inprevessat ¢f e
Pudie 6f Ladour 0 vubput STum sue present 300 kg por wesker
00 Wb satisipates JN00 kg per lsbouser. 0o kil will be sed
W 11f% Ssuehe.

Alasst all sechanised driskwerks i this cowstny
000 gioenish blue clays occourriag all ever 1eresse generally
derived fren nicccne s8eba. Brickmakiag sstivities appeer
90 %0 ocnsiderable. The »hole iadustrialised ceramis sester
(ehioh bowever insludes pestery) predused i 1969 o tosal of
151,000 %ess. Nevertheless, the industry is reported as weekl
asshanised. The hasdicraft produstios ia shis sector is
048isuted a0 45.000 %oms per year. fhe rasge of products of-
bﬂ.ﬁoWsmquh
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asple. The prices at the buildiog sites, as may be Judged

fTom ap example froa Rabat, vary betwsen US § 15.00 end US

$ 25.00 per ton according to the sophistication of the produss.
Apparently, a great deul of iaterest is shows 18

the develo,ment and use of stabilized enrth concrete. Ilapren-

sive results (Jiscussed ip consideradble detail is She kLonogreph)

have Leen obtained.

Hes

The Woaogreph pressats exsellent stiratigrephio is-
formation about colay and kaolis deposits ia the co.ntry. Thelr
properties sad suitsvility for the ssnufacture of diveree
seriiie products have alreudy been determined. Alluviel silte
are usel in the ssmulacturc of both "benco” und fired clay
brick. Handicreft, seai-bandicraft und industrial brickmakisg
are all being pructiced in Niger. rhere ius, furtberwore, &
considerable dursed brick traditios in the country simce the
16th sentury. ‘

Phe first seal-bandisruft brickaiking operuticn wes
assrted Ao Niamey 10 1925, operating during 5-6 months per year.
A nDow ssshanised brickeorks sas started in 1956 oo an isvestasat
of U5 3 332.000 and a poainal produstion capucity of adous
10.000 tons per year. In 1369 the yearly out,ut came to 6000
tons. ibe price per ton of product is UL ¢ 18.00. The sasu-
focturing e,uipment is of the truditional iuropesn type. The
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ommsmnmuqémumuq e
mnmmummwuum
trauo.emwtznltmhhdm’ﬁMﬂ
mtp;

" per £irisg there is & Beffssss kils 100 & leag %
5.7 6% csceseetica. sheoldarrous end 11f0-tsusks ere esed
for Sressportatiocn. The fuel is grousd-aut husks, {20 600~
sumptics deing arcund 500 ealorise per rile of predust.

Surned hasdicrefs drisk Gise aet gives) sell &8
sbuus US § 20.00 per theusand. The prices for isdustrially
sede prelusts renge froa Us § 76.00 per thousend for the elee
23 %20 x4 68 %008 § 172.00 per Sheusend for the S22 B0 =
. 15'em sise. These arc JOB fasteny prises, for guentisies of
1000. There are discounts of adent 0 fer puvchases oVOP
10.000. 7The price of ¢eaeat is gives as US § 56,00 pow ten.

2he meed for fired e.ay brisk ancng the lasge swsal
class is pressiag. Unfortusately, it lesks the 8pane Sestaser
for the conssructicn of duredle housing. ERighy-four peseest
of the populatioca $s repor3el to have an ancual incens of ebes
U3 § 80.00 and a thousand hasdisrafs bdrisks eest U8 § 830,00, -
(Probably 10 Rianey). The ereation with UNID0’s help of @
Buildicg Institute, that wculd devote 1Sself se fiading selusis
%o the housing prodlen, which is said to be scute, 1o wagested.
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A

PFired elay drishs vese istreduced 18%e ysemalis b0y
the I0aiian duriang the sesend s0rld -a2. THheoo Misks were
hapdnslded Wy prisescss of sar. After the sar, Drichanking
astivition 0oased altegether snd She masufesturo of send-
conset D1oSR wes 1atroduded. Ihis 18 teday the sele buildiag
ssterial predused csith saperted Geneat sestiag 45 § 90.90
por bem.

Sovetal yease age & 200beaised risk plunt wae buils
vear Nogndissie. PFer 2ecense wahess ¢ has sover predused o
siagle Yriek. Jlay based duildiag maderiasls are hghly
segarded 10 %he 0ountsy end beily sesded. LOEmRLLA Ss Seperted
%0 possese good clage and abunianse of vesd (charecnl is beiag
euposted) oven Shough Shs Coverasest Fesensly dessesd @
pochibision of She use of Shis fuel.

Soventy pescent of the asderisls wevd 15 housiag
ocnstsusticn are Anperted. Jeusly pasreent of She cost of
Constsusti.e gooe for asteriale and S0 for labes.

This 6ountizcy hes «l00 knoun b impertest Srishasking
Ssedisica. 18 fust uset of leaé's clder Wuililags vere esusted

oith Yeleks masufastured sere thas 1%y yoare age, The bWrisk
98140y otarted %0 delterierule os 2060 a9 She Clay depesite ia
the ismediate secighbourhesd of the Cepital 18y Vegss %o be
expleoited. The olays rmmmmmﬂw




geoatly opes=bureing. The ssliiag Seshnime 1o gevereily
slepgy.

The peodunst Ssesuriag semsthiag 1ide D 2 10 = S
o 3B = 11 2 6 ¢a 4o Burved 1o wp-dreft soove kilss, Ossenut
tuehs are wsed oo fusl slmet emslusively, She averege heat
fagut buiag apprexinstely 300 eal. per hg. of driek.

jo0pite of twe United Nabicss aiscicas which shewed
e may Sov.ie ingrovessats, the ¢lay Wieh situstion oee-
tionsd 00 desline. %o cenplicade mntlters, ssst of s Gleg
9400 ascund She capital ¢ity are already iz e presess of
beldag Suilt-over Wy She oxpasiiag pogulatics.

A aodere a0thanised Drichwests hoo D0se Gslabliished
00aP Lond and 1o expested 00 00art Jredustices 19 She vesy
Sser fotuse. The prefustics will censists asetly of bellew
05208 boseuse She 0008 of 00l1d or oven pesfesrcied beieh (which
this fasbery night oventus.ly preduse) 18 expested 0o be
ebous theee Siase as high a8 et of the hesdicreft Mrick
ekioh preseatly sells st areund US § 7.00 por theousend.

AS rogasds the isterier of the eoumtcy, brichmeb.ag
S8 gresticed at severel peists et 13ter shendesed.

& 00w peried 1s o dovelepusat wes 121884008 with
e eresties Yy Whe Yogolese Govessaset sad the Junised Betiens
Jpesiel Muad of 2 housiag asnd J0808rust.en Center Beer soad,
15 eollsheration with the Jester for Neusing, Muililag end
+isaning. 41000 ene of 1% prisssy chjestives wes tLe develep-
G888 of lesal uildiag maberials, cessidersdle attentics sss
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rives frem She begiasisg -~ two yoare ago - %0 strusturel
clay produsts. Pecilisies wre Leing previded fer testisg
of rev saterisles asd bMuililag preducts, as vell as fer thels
developmenl. A survay of Brick clage over She shele coustsy
was ssdertaken ia the carly stages of %he prejest and sevesel
600d dopesite L1esated. 3ince the sascfecture of hesticraft
briek azound She Ospital City can net bo revived, the cuvisaged
seiutien is 00 dovelep somead and/er line-otebilised elayp
Wwishs fer low coet heusing in lend and i0e cusvesstings. Pep
Wis, the clage areusd W Capital Giy appear % be suiteble.
4o segasds the interier of We coustsy, 2o mamulfestuse of
. GA0hw stebillidied earth or burned clay beloks will bo Sabwee
@oed, stristly asecrdiag %0 she suitability of We elage,
evaliebility of fusl end lgsal idicaguesesics. lapreved
hendiesedt Meichnaking setheds are 20w bolng demssetrated ad
the Bousiag and Oenstrwstics Conter. One of She impertent
dovelagments shish %00k pluce shere was Sho wee of the Clsve~
e for asuldiag slay drisks bWy what say be Sermed & seale
plastie methed. e use 15 he intesier of the Soumizy &
isgreved type of hesdierelt £10)4 belek plent was evelved ot
the said Cestme.

18 45 plasned % jsetall brickmexing “sheps® of
is 4790 ot sush pleses in e country vhese he previess
MIvey has slresdy donsactreted the ;7000880 of suiteble elepel




Lohalle
T™he Jaited Ared kepudlic predused is 1969 over 700

alllies dricks. IMhis is coesiderably less thes i 1984
whes 1185 silliens were produced. Noeever, 1300 millies will
50 seysired ansually Jurian: the Juinwessiua 1970-75.
Tresent predustiocs cenprises lemmes Iriek, NMildiag
Brdek asd Engiseering Arisk the cempressive stoengths deing
85 130 and %30 kg por 4. oa. and water shossdiics of She
lew of 27, 15 and G4, recpectively. The sise 18 sesmmilly
B z12326 4.9 er 7 en, Wt there appear 00 de veriaticae
Caposislly 18 he 1ast celegeey, semmally hist-made. A
selatively emil pevpesties of She Setal briek yredsstien i
@ehine 8udo by 0o wousl preses.es of extrusies asd wise-
Suttiang dut s masufesturing ouaigaset 15 usvarishly suthes
old (over 80 yours). A ensll pard of the predustiies (prededly
oaglaseriag briek) 1s extruded, vire-cut snd Tepreseed. Ny
Lar the Labgeet past of 0o cusyut 1o hend made. «1th fusig-
sificsnt emepticns, the res matericls are ¢lastis cedinsats
Fosevered £2es She Nile by e iagesicus aystes of sedisseteties.
m—«mmum-mm‘mrmmm
Of She jreductice. The fusl iy heswy oil is meet euses.

a-te-mmumummm
mwmmuuammwnﬂhm
hmuummnmmmm
a-.a-ammmmnunurummu-
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material. 5ome Of theam resorted to strip-ainiog nearby
agricultural laadé, us undesiradble expedient. .

Attoapts were sade to mamufecture brick from clays
81064 12 some of the many aveilable sedimentary dejoeits.
Bocecnis studies showed, however, thut their cost would be
Gwies as bigh as that of the Wile-mud brick. PFurther
at%eapts are 007 boing mede to devise siaylified samufussuring
M,Mmunmeummmmm
A.(MMOtomwulnubmtmnuum
belag plaseed aleng these 1ines. Die to the awvailability of
mmuumm.uummcmmum
mnmmumamuuumuuwmuu-
im0 preduss. Ose plast te produce 200 millies driek i
alseady weder scsstruction.




she lack of knowledpe of the avallabdie Glay Pul 398 is otill
the s0s$ commonly eocountered situstion. The preparstiocn of &
elay deposits inventory certainly is coe of the most pressisg
tasks for most Africem Countries. It must de stressed is this
comtext. that a clay resources iavestigation is Dot exastly
1ike say other mimersl roscurces survey, 1a tie sesse shat it
mumucmmwqummumm
goolegists. in other words the sscent should de on techuwology
rathar oo geology.

Let concern us next with the most disturbing aspect
of She oluy brick sspufacture charasterised by the following

808 of situstioss: (=) A briek works e ugeble to sell ite

esisuition oocurs in a surpris.ng oumber of countries (3 ous
of 11) therelore rejiiring » most éareful treatment.

Fros the avalludble evidense it would a,pear Shat
emsepting cases of poor quality, the prodloa seeas to be one
of m.ﬁzng. Phe industcy bus in sany cases falled to pro-
duce the type of saterial capadble of coapeting with the by now
ubi juitous, sand-cemont bDiock. Purthersmore, the outstanding
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features of elay brick have nnt bLees properly premoted.

_ nm»m:w:utsucnm:um
u:tm Countrios usder dircussion, She days of the usmal fired
owbmx(umummumtmxxm:s-
to approximately 25 x 12 x 7.9 ea) are Just adout over. Thet
is as far as iodustrial produstion is concermed. All %he
ovidsnce suggests that e s "small” brisk caa 2ot ecmpete vith
the sand-cement blook. Evidence from She Sane SCUree Suggeste
shat shes it comes to larger sises, the slay preduct nes ealy
mmmmmummunnmm
bloek.

[SAd &5

memum«uewwmnmm
wumummmummumu
mm ammmtoau the fifties S0 the challenpe
effered by She sproad of substitute buildisg ssterisls: by
ereatiog & "largs brick” cali>d B 25, measurisg 25 = %0 x 13.5
em. (The suthor does not want o suggest bere that exastly
m.m. be aﬁnphd. alier éi.l. the 25 em thickneas was
selected in $is particular oase beosuse it provided ot the
m degree of imsulution for the most severs exXpoure.
Under the climatic conditions of most Africen Countries sush
a mu would b oaeuuvo).

A "lntso brick", developed for the muoufacture and
use in African Acmtriu, should be precisely thats & briek
uﬂ Bos & £41¢ with its two or three lerge-sised Savities,
which is pot always sufficiently resistany to impaoS. The




Wwisks fssslatiag preperiies . it o Sbteined rether Shrengh
Sisiple perferstices «iih s p.operties of velds a, preximmtely
998 giviag & Sulk dessity of 1 hg por cu.ds.

ﬁimu‘bﬂ.ﬂohlﬁnm“nl
680 = prenctien-eise - il of seme Sutstanilag Sharssteristise
3¢ elay Suildiag seterisls, was the L0t Shet buswed elag
Juedusts aay and sheuld de used usresiered, thus sakiag plee-
Sovting superfiucus snd seduciag or oven oliaisating future
saistesance.

Tais, of ssurse, drings w asether yrebles alse
Bs0bicned by seme of \he partisipeste: ghilled Mnishlarers

SELIemuined e ereet attvestive aad lastiac saresdesed deleh

FE N ' R Y e .

.

6 well devised Sreising pregrasme inyeses 18001f. Tis %o
& situsticn which »ill seeser or later ,recent 10oelf 10 oot
Afrisan Ov:strice.

T™he revies of the Mcoegruphs alse iadicstes, heseves,
Shat driskasking say be forced eus of existesse due %0 Ohe
doterioraiisg quality of the predust belag Susmed cut. and
Shis 4y cscur with either the hasdissaft or mechenised Grich-
sakiag. lobmnlutouunnmn‘w

+ & H
AR S

Reor quality of 1%s product 48 fortasately ses too cosmce.

Ussuitable raw matcrisl is the most freacat cause of sush




fallures. 1I» Gouuevticn si.h Shis .artizulas problea ve mist
s8ress e oeseuaity of fuil=fledged preduction trials te shish
all slays iatentec .or bricks.kiag wist de suldected defere
they 6ad de ml..m fit for thst purpose. it hay;ees oaly
%00 frejuestly thit » costly invest..nt is oMl uent Ss sede
o8 She Musis of fliney evi.ence obluined frems iadirest or smali~
s3ale laberatory trials.

A bxdek plagd erveted Marp uge ¥Nad hes sever age-
fueed 8 SAacle Briok, st certaisi) de scasidered o rather

esique siduasics. Usforwumasely, we 7000088 500 1i%8le fnfus~
R08400 sDout the coumme of sush a8 eseurrence. Umce mere,
M.muuzanwmqumnqm
- oo fer full evel) ;rodiesics Srials et be stresced.

TR predlea of fuel for Wiskvwniag 10 fast bDevestng

1s coustries witd large ferves sGUIves, w00l weuld 3;penr
50 Bo the moet logieal fuel. Nowever, eves ia sush countriss.
lsdissriaivste folling of sress mey uitisately lead %o &
dissster decause a costvel of :he lasvering scsivisies 4o u.-
ficuls to seforce. 1t is ussld to 0885,0 the Jcoclusion thet
large bricksorks opesasing iloffsuny or darie up=drefs kilns
sbould use residevi beavy 2.8l oil 3 prefeivace Lo wood,

4% far 83 tue Bancigorast WUICksaiing 13 cuu.orned, sdi:ch wild
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30 predavly peestised is fure. areas, it will have $0 depend
e sood OF o8 tae use of agrisulturel westes, if available.
16 sould bo well, hossver, if, »*hile ,roeosisg handicraft brick-
aakisg, She 3des sad Bode.sily of foreat conservation be
poensted st i Siae Sime.

Zhe_ceesar seasrel apé (Ariag of isflnase hilee A8

8088 0ha% A Bt SaAY 4 AimSel- Agsie a traloisg progreame
fer fizemss e pears 40 be Righly desiredle.

AsS Shat holds Ssue for beth She iasdustrisl sed hasdicraft
operettoes. Ihe rainy sesscs affects the operutie of s Be-
oheaised briskuesks 3hiefly in Swe says: 1o mest ¢.ises Olay
visslag fres water-lo et pits i mext S0 js;eesible. And
oves Af 18 were ;rcticsdle, the 4o ained 6lay would be tee
asdst fee proper s0rt.ul. ConJe uestly, there is seldes eny
obhee poonibility Mt Lv stesk,ile :he 6lay seeded for s five
50 815 D00ths Gperetive. /ersudutely, 6luy Bay b yiied Bigh
0y 00 Shul She ires G8Gwyied 18 Peldva eEceLuive.

A such sere serious prebles is thut of drylag the
riek so adred lor e kiin's eperativa. Pes mechanised briek-
ooehs 18 if:331 o, 040 L0 DO e uipped eith artificial drxyers
218 etild u. . he 2as8¢ heat freoe ansular kilsszs. isd eves
A2 they setw tuds ¢ ui,ped, oaly ibout ome third of t:e culpus




could de dried in thea. So onen-air drylag is slmost the rule.
During the dry seadon, dryiong may take two or threc weeks. In
the rainy seuson drying time becomes unrealistically long and

i0 most casee the outjput 1s seriously impaired. Purtheraore,
$0 maintain cm.production going even at a slower pace, huge
drying areas are often occupied. aind, of course, the drying
bricks must also be sheltered against ruin. Lffective aheds
are 20t cheap and somstimes Lhe land itaelf may be of consi-
derable nlm. anr, cases of brickworks keeping in drying
shed several millious of brick arc ot uncomaon. ,
 The question whether it is preferable to build asd
m mui.oial dryers even with the added necessity er mm
- hoat for the -holo output of the brickwork, or dispense with
sued Mtt(dl: expeosive installations and depend exclusively
08 open—air Arying, can not de resolved a priori. At least
20t on the African Contiment. A decision can only be resched
on the basis of a strictly econonic analysis. Against open-
air dryiog we have: (1) Cost of large tracts of land kept
Pelatively idle for arying jurposes. (2) Oost of sheds pro-
Secting the drying brisks. (3) Cost of lubour required %o
Scansport the briok to and from the iryers sosctimes 0/90r large
distancea. (43) mé of revenmue due to lower output during
the rainy season. On the other hand, the following polnts
mst be considered ugainst artificial drying: (1) 7The usually
high cost of artificial dryers ads copsiderably to the total
iovestment. (2) The fuel needed for gemerating the head




-%-

roquired for artificial drying msay cost a. musL oF mg.e thas
that expendod for firing. shile adaitting that sooder or

later the decision will turn out ia favor of urtifiesul dryiag
in a0t :frican Sountries, 1t must de kept in uind that, as
least for the tiae veing, the solution arrived at 1o ome
country i1: mot neco:surilly vuil: for 4nother. Jupital
availadbility, its dearth, olimtologisal oonditions amd Ny

other factors must de sarefully weizhed.

A 8itustion oreated by a gudies lowe of 95 of its
$raditiogel res mituriuls is certainly & rather usiue oee

in the whole history of brickmuking. XNot so uni ue, boasever,
is She consomitant fuct that by

$0 this probles and o Cen,orary one ut thut, conui_ts ia .
Wtilizing only the mout 1;}dupm1b1t o 4ui Bvot cuch as jug-
aills a0d extru.ers of thy Bost udiwentury uors.

wlee VP YVF I 'Y AN

ion of the yartsisipante.

08 ConvV:hienc

has deen raised by & rather

¥ e ok i
e A e

small proport

And, of cowree there is a 3004 reason for i: as in gesersl
terss the lubor forse ia \fricus countries miy be considered
38 underemployed. Lout experts in the field would provavly
agree that the ¢3;.1oyacnteeshanciog sffezt of bricka.kiog

aotivitiey ma:t not be disrszardods The Juestion of labor-
8aving device. Bdat, aQevertheless, be faced, especiily M
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She 4esign of a sev drickwerks is under sonsilerelice. 1Ia
oueh a ¢ase 000 we.ld prOLabLY by eseay frea oxtrens sechesi-
sation, 20t to speak «f sutometicn of She e prectieed in
o089 develeped cosmsries and particulariy is the J. 4., 00
@seeunt of the Bigh 10iilal investnens jovelved, shich the
shundanse of relatively inmexessive ] .der would 808 Justify.
Shat al20 has to be takes 1ate s.eeiderati.e is e

fest thet isexperisased laber.. shile eheed a0¢ sear 3o mat.
A2 Fo.uires SAre suservigers she may be ssre espensive and

3ether 412f1cult to Srain ead Boep. |
Shes She Sotal lader cagaged is beichmekiag is o
8000 o2 1000 Nechasised brickuests 1o eleseifisd ssecsding
te the spesifie astivities, ene wmelly dissevers shet the
hmsmunaaouwuuumu
Meulisg the slay, or 12 sressperting Sae Brisk 0o She dryese

avhnnlﬁnmmaummm.dm
Sakisg 1880 sovsideretion she 10sal 2eed 00 ereste on; Jegueat
aad 00 maistain 1% at & recsenshbls level.
mu.m,mmsmunum
where hmuvmmuutmwnamw
eaploymest situstics. New tilse - 18 develoepisg seustrics
mculuer;umaun-mxdum&u&m
um;muupmsuumamumpm.




1o other rords, the old type of asnular kils »ith 1°s sasll
doore for every cuisber 3aoculid be s, slsetod by aay of the
BUSIIONS type. nos uviil .Dle, 10 abi:h the gallories sre opem
ot Dol ead. %o ;orii. .ue ,es.ag0 Of the 18fSetruck Shat
doe: doth tLe setS 03 unl the asloading. That up-draft

kilss aay Do aet by Mft-trucks 3s 0iturelly BOLLAN; B8,

48 they lenl tusas:live. eves bo.ter for tnis t,pe of setting.

The peshs for 1ift=ruek setting a.y be formed
either famelt .tely vith fresh Brich from the extruier oF sith
e urvady dryed predass; shat Jeyends eatirviy oo the
Sufesturis; ntneds sdeted,

T chief rennee why 11f0-0rusk Srasspertetics sad
008tiag should de 1irosuced vitheut regasd fer Sts adverss
effost e the enylaywent situ.tice 1u that hand-trutsyersing
484 axgual setting 4o. umieudis_ f.r frea i1areviag the
Wality of the ;rodsets, aay sstually demage A% reuiriag i
She presess seutly s ervivien.
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