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1.      BrickH  in construction. 
1.1. Usee of bricks. 

D*Y.iûi>«>Hnt or heavy  ,1UJ  tuJMir^ ^i^^ln h„ 5^riB^  lhe 

deveio^ent  of civil iZ,^,   .hose ««  ti-e  olaest artificial  buildir« 

Mtttil. lr. exiat.no..     ft. »*. ,f brJ3K£  m «Wruct3,n  ,;an bo traoed 
back »ore  cn.„ five  thcuaand ¿MW.     fne olfc-st known Glance  of the W 

of .,.,*. to, build^n  i« f^ til(l  ïndli,        ,      ^iJIsaticn - ^ tuane 
fcohen^ro and Harrapa,  „ftioh had w.!)0^.,, „(la ,tn>#Uf 

••waimea-^piu^, *ater-pipine am. a»i«*ù»€ joule mad* ei.tiraj, of red 

bricks.     Bricks „ere used ala« Jr utaer Pr,;ietlt ,ivi;-.»ti«».,    g^, 
Or*«©.,  «taon umpire, Babylon. 

H»e ov.;tr.butJtB of if,;ci to the d.vsiopaant wf the brie* industry 
i« .i^if^nt.    1%. firat uurrit  ^^ vere   ,D^duced M % Pilaire 
•»Urial to Africa b¿- »0«««., ebout t»« thousand ¿oar« a*o.    w. «*«* of 

014*1. burnt oUy ^duct« in Egypt,  but thaa. were fur uae. other than 

ao«at^ct:on - rax pottery,  wiu salt ,U.ed paint of diff«rant ctlou-.. 
The favourable cl.*tic «oniuitn. of ^t did not rehire burnt brie*, 

for eonatruetien.    Sun-dried bricks vre auffielen* f.iP inBuUtinf heat 

and aera easily usai for building  baaidaa they vara  Iosa expenaiv. in«» 

f*ra burnt oricka.    The ol-iaat buüJirg« flf.d. of brUke were in Afri.» « 

iB  flfM» (Alerid),  Lepti* Ma*»«  (Libya), end  in 'Ainieia.     Pro« the 

Araoao parao,« tner. a«, building o.tina br.ok to Ue ninth century.    SOM 

of tat oli Arabio bucata*« are beautifully deooraad »Ufa »ulti-oolcured 

•naaelea ornament«.    Fro* tÄ€ nineteenth oantui, tie/. »» sverai buildinge 

•ade of burnt briuk. at ill   an uoe ir Oaaerou», Suaan and other oountriea. 

In briok we fund the proprrtiaa required of builai„tf «atriale but 

»raiy found  in o»oinatJcn in othaj- building .ataxia,     tne «as» *ith 

»hieb tfcey can oe a.da into any aise or *»**>•, xtk. i.ak,«tina. aperti.., 

the atrengtb,  the ruaxstanoe to effect« of .««atr,*r, ibe ouce of production 

on different acales of production,  «ha omnifont ruMttt.ruü   dax.o»lt»9 

the price, and the architectural  i-rapartiea» 
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Of oouraa, through aodarn science otter building aatariala hav. bt«n 
Amlopad «uoh M oonoratt blooke, eallular concret«, oand-lia* brioles, 
•*•«- oanant product., etenioal building «at.rial., tra** «oo^ «starla!.! 
but ran olay aatariala d..pit. thio ooapatition oontinua to play an iaportant 
rala in aodarn oonatruction. 

A aodarn building aaaantially oonaiata of tha following ooaponantss 
•hall, partitions, floora, oailings and roof.   There ara appropriata tersi 
©Ur product, for all ttea« oonponantat   brick, and hollow block, for tat 
«•Us, hollow partiti«» brick, and block., flooring til., and slabs, clay 
pot. for oaraaic oailing. and roofing tilaa.   2n addition, tarn ara «all 
«"•**«# producta bota for indoor and outdoor usa, glasad or ungUtad 
•un-braak^r. and piping. 

1«2.     »s consumption of briok. in construction. 

*w study of tte eoasunption of bricjs, ttert ara arailablt oonplato 
statistical data fro» only a fan count ri...   Annax I indicai., production 
of ants* olay briok. in aalaottd oauntrlaa, both in absoluto and Paroaaita 
figuraa. -m 

»¿ok« ara u»ad in all «inda of ooaatruotioni rssidaatial, non- 

^¡Z^^"^01"**^ Ite 
—*-*        - nark raquis» ua. of only a snail paroantaga of tte ariate 

n givts a bramk-dOMn of raaidantial oonatruction in ntvly 
eonattanta* buildings by typ., of structural slsasats. 
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Bunrt brtek i, a ooapoAoat of ta* .w«r*l ol«a«t. te raoteaattel 
»uildtefa M follow *«**•* 

**lt 1i   Raaiaaatial coMtruotion in **,!, oonatruotad tmUite«! 
"^ * fl**« •«* * ttruoturaa in burnt briek. 

4 
B 

A 
S 

4 25.7 
» 9.0^6 

1957    1158     195?    i960    1561     ,042    ^3     ^    |Ä 

402.4   506.2   554.1   «70 j 
27-2* 26.356   22?8*  L 4 

26.0 
4.2?t 

6*      64*    61*     63*      56*      47* 

26.0 
3.7* 

26.2 
3.4* 

4 36.6    38.3     34.9     35.9 
• 47.3*  47.5*   47.0*   49.* 

4 
B 

4 
B 

4 
B 

CaaokMlorakla   A 
B ^•L 45-L 55.3 

•1.7*   78.2*   4.9JÉ 

f;2 ?7¿  *î3 AI 2.2*   2.8*    2.0* 1.7* 

îi'L32'4,   31.2 
49-6*53.4*  53.9* 

i°/L43'^   43.9 47.4    45.2 
77-3*77.1* 76.1* 67.7*  63.0* 

107.6 117.9   117.8 
7t. 1* 63.9*   70.1* 

16.7   13.2    I6.9 15.4    19,8 
«4.9*47-5*  32.«* 32.3*   33-* 

Ü;2*X-L ?!-L *•*. 51.5. 7*40.9*   33.0*   21.'1*  MÛ 
**•*   4 . fte* te 100© «a**.,    B . * f fut. te liriek-^t^«. 

Ut!?*'.** ^^^ "~*°—H«« i» **!«, ,*. (a***.,, ^ 
»• «•**«• *~0«*r.f th. teporteno. Of brtek, te Mi«» OOaatuatte* «Ml 
******** eenom only rttiáawttel construction.    Steilar «tatiaUo. for 
^Wktato * wt-truotioa ara not a**iteala but it i. know that ti» 
«•»«WU« of Moka for contraction an non-raaidantial ImUite*» te 
eoB*4mWa.   Baateaattel oawtreette.» -ount. to about 48* of total 
««rtwotteB te Franca, 36* te tl» Batate***, 31* te Bent?, 34* te 
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Stat ist leal data about residential and non-residential : on* t ruction 

worki and newly constructed buildings do not exist for Africa, and the 

figura« about brick and tile production are poor, with the exception of 

forth Africa.    This is mainly due to the fact that for the most part the 
markst ¿or bricks in African countries is satisfied by artisan production both 

in burnt and sun-dried bricks, and the statistics concern themselves with 

only a snail par cent of the total supply.   The BCA estimations of burnt briok 

production ara shown in Annex I. 

2*1.   Iriek production in Afrioa 

In Afrioa briok is the traditional building material, and fer a long 

time various kinds of bricks have been useds handicraft briok, dried in the 

sun and sometimes improved with straw, called brick in banco or poto-pote. 

Fired full brick made by handicraft is often used and so is briok mad« in 

industrial brickworks, mainly hollow brick, hollow block and tils. In tas 
handicraft brickworks, the fusi most usad is wood from the country or wastes 

from industry and agricultura - ooconut shells, peanut shallsi and in tas 

industrial brickworks oil, haavy oil and also coal, but rarely wood. 

In the handicraft brickworks only the full briok is produced, whereas 

in industrial brickworks various red qualities are produoads   full brioko, 

hollow brick«, dostras, hollow bearne, wall tiles, floor tilas, tilas» draina, 

sto. 

The quality of the bricks in banco is bad and tassa bricks ara satiaated 

to last for only about tan year».    The quality of the full handioraft briosa 

is not good either, because these bricks do not have regular fora or 

dimensions, and only a small quantity of the production ia sufficiently 

burnt*    The major part of the production is over-fired or under-fired. 

With regard to the character of the production of rad articles, it is 

possible in Afrioa to make certain distinctions between sonasi   and they trat 
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1#    **** oountrise of North Africa, the Magheb oountrioat   Morocco. Alsoria. 

Tunisia and Libya.       Br:cl:s ae «ell as tiles are widely ua«d in building. 

The quality of the red producta is generally the beat;    the major part 
of the production is the hollow brick and the hollow beam.    Only in Libya 

doc   the handicraft production make full bricks beoauee the apeoiality 
of Libya is a significant sise production of blocks in natural noes 

•tones, sawn in blocks of 48 x 28 x 18 en., which are inexpensive. 

2. United Arab Republic.   Until now red bricks have been prepared by using 

the and that appears every year on the banks of the Kile.    Now that the 

High-Dam haa been completed» a great part of the mud will be behind thla 

das«   Therefore it is intended in the UAR to build new factories for 

the production of silica bricks, prepared with sand and lime, steam- 
treated in autoclaves. 

3. tha interior of the Continent.    This tone comprises Mali, Haute-folta, 

ligar» Chad, the Republic of Central Africa, Sudan and part of the 

Ivory Coast, Ghana, Nigeria, the Caaeroons and Congo (Kinshasa).   This 

«one is characterized by the production of solid, non-fired bricks. 

The production of handicraft bricks that are fired, does not exceed 

5 to 10 per cent of the requirements.    The industrial brick-works ara not 

numerous and they are generally located in the neighbourhoods of the capital 
oities. 

4«   The Meat Coast Zone.     This rone comprimas Senegal, Guinea, Sierra 

timone, Liberia, Ivory Coast, Ghana, Togo, Dahomey, Rigarla, the 

Cameroona, Gabon, Congo (Brassavill ) and Congo (Kinshasa).   The • 

production of bricks in banco is less important here than in Sona 3» 

The preference is for the use of burnt handicraft bricks and hollow 

bricks made in industrial brickworks. 

5«    last Africa.       The characteristic features of this sons, which comprises 

Somalia, Bthiopia, Kenya, Uganda, Rwanda, Burundi, Tansania, Malawi, 

and Zambia, are generally the same as those of the coastal sons. 



It it difficult to estimate the promotion of brie)» in Afrioa. 

Statietioa are only available for the industrial production and occaalonelly 

for the handicraft production of burnt art idea.   The produotion of briokt 
i« eaeentially local.   UM trade in that« materials involve« only 

insignificant quantities}    almost the en ire production is oonsxssed locally. 
But it must not be concluded that all too African countries ara seif- 

auffieient with regard to these burnt clay producta.    «Thar« is undoubedly 
an unsatisfied daaand.   It ia necessary to calculât« tha extant of thia 

demand in order to develop osant and clay material industrias to fill tha 

gap and to meet the requiraaanta of a aactor of tha building industry. 

leaving out of consideration the UAH, there are in these three 

regions 159 industrial or sami-induetrial brickworks with a oapaoity 

©f 1,623,000 tona per year of heavy duty products, plus the handicraft 
production of «hole bricks.    In the ÜAH, the capacity ia estimated at 

1.14 milliard of red brioka per year, making about 4,000,000 tona per 
ymur, plus 2,000,000 m2   of tilee for roofing, whioh makes about 

80,000   tona of tiles.   In 1965, the production of red bricks in the 

UAE waa 1,135,000 pieeea and the production of "eead-lime" brioka «ma' 

21,000,000 pieeea.   The foreign trade in brioka is not significant and 

ta© African countries are aelf-suffioient with regard to burnt clay 
products. 

2*2     The present situation for briok produotion 

li tha seriad 1966 to 196B, the IDA thoroughly studied tha 

eituation of briok production as well as the p- »nihility of future 

development in these three areas of Africa - north, west and central.   UM 

«Kitting oapaoity in red products for the countrf ts of these region« are) 
M followoi 
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&&¿¿1     Cwolty of brickwork« in Morta. wt«t and Contra! Affrian. 

22H2ÍIZ Inalbar of 
Brickwork» 

Algeria 52 

Libya handicraft 
only 

Morocco 15 

Tuni«ia 50 
Sudan handicraft 

only 

Ivory Coast 2 

DanaBMur 

Gajobia 

handicraft 
only 
handloraft 
only 

Qhana 16 

fltiln— 4 
Auto VolU 2 
Linaria 2 
Mil 1 
lUttütanla «. 

Vigor 2 
Vigori* 2 
Sanagal i 

Sierra Uca« • 

fOga handicraft 
only 

Gongo (Brassaville)   2 
(Kinshasa) 2 

Gabon 

CAR 
only 

1 
2 nobile« 

Capacity in 
tffff f* /Of 

770,000 

15#000 

120,000 

220,000 
53,000 

27,000 

2,000 

?4|OO0 

82,000 

14,000 

10,000 

12,000 

24,000 
36,000 
té, ooo 

•> 

1ft, 000 

25,000 

16,000 
32,000 

10,000 

45,000 

In the capacity ara inalada* 
160,000 tona par yoar of tila« 

îo tail nust bo addai tho handi- 
craft capacity of 60,000 t/year 

ïhe now brickworks in 
undo* construction, fa __».  
tion on th« handicraft prodnotian 
A no« brickwork at Abibjaa 
under construction, oapacity 
25,000 tona par yoar. 

fntrs ara no brickwork« in 
Oaabia 
Brickwork« of sals* with a 
oapacity of 23,000 tons/] 
pitia 15 «Oeil« 
3 briokwork« projeoted 

»ore  ara no brickworks ia 

Handicraft produotle« of 
4,000 ton« par yoar iasiaeod 
ïnere ara no briokwork«. 
A «sattere* handicraft 
production. Irregular. 

A saw factory undar oanatrael 
at fecund«, with a oapaeity i 
25,000 ton« par yoar* 

Thi« includa« tho oapaeity at a 
projeot of nobil« 
12,000 tan« por 



Proa Table 2, it appears that praotically all the Afrioan oountries 

have at laut one factory which produces bricks of good quality. In some 

countries, there is only a handicraft production which at least produoes 

full bricks. In many countries briok production is an ancient art, and the 

traditional methods have been maintained until now. But in soaa countries, 

where there is not a sufficiently large market, the simple kilns produca 

far leas than 5,000 units per day, of poor or average quality, and thay ara 

generally the aain source of burnt brioks. Althcjgh the handicraft bricks 

era of poor quality, not very solid and not regular, they can easily c 

with the «ore aolid materials such ae the breeze-blocks of concrete and 

industrial bricks, because of their low prioe. They are auch usad in 

several parts of Africa for the building of cheap dwellings, even in 

oountries which have a significant industrial production of brioks. 

Thare is serious ooapatition froa the concrete breese-blook briok 

industry, las quality of the brioks depends primarily on the preparation 

and their firing. To produce bricks of the best quality and to miri 

production pay under Afrioan oonditiona, a factory nust have a »««rt^m 

oapaoity of about 20 to $0 tons par day or 7|000 to 16,500 tona par yea*. 

2.3 Substitute building materials 

The aost commonly used building materials in Africa ara "chioa" and 

sun-dried bricks. Chioa ia a mixture of clay, straw and water. The 

airture, after being thoroughly mixed, is allowed to ferment for about a 

aonth and is then used as a filling material between wooden polas vaioli 

ava placad vertically about 40 oa. into the ground, aa reinforcements, 

faa diameter of the poles vary froa 3 to 40 oa. Poles largar in disaster 

•re used at certain intervals and at corners as columna. The longer the 

fermentation period, the less the tendency of the chioa mirlara to ohriak 

•ad eraok on drying. Chioa has a vary low resistance to rainfall» whan 

"•t, it locata practically all its strength and disintegrates. 

**a seoond walling material which ia oomaonly used ia Africa ia 

•«»-dried briok. Nowadays another walling aaterial whioh ia being 

introduced in Africa ia the stabilised aoil block, stratified by 
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m» viability of oonrtruction .ade of chic* i. about 7-10 year. 

^*.P^i»«««ralon   the ^ity of roof ing and th. pro.«», of 
toimlt...    fcewM «m-dritd briok. are uaed in conrfruotion in are*. 
of heavy rain and in .uoh countrie. a. *igor „* ^ ?oltaf ^ 

^Ability of won contraction i8 al.o very low - about 10 year..    The 
4"B|tt t0 bttlldla«« «* not a» apparent with china contraction M 

*•*•** it continually «di.    In the front of the nou*e, a plac. 1. 
rourvad for briefing and brick, aro al,«*. «vailaoU for .»iata»*». 
purpoaee. 

WwtU, ta. cheap** aaterial i. chioa in area, where wood« 
te-oliw or pol*, are available,    wcondly, eoae« the *un-dried brick, 
•«*, thirdly COM. the burnt briok or concret, blook.    It i. not —y 
to expree. in. price rolation aaon* thee. three kind, of building 
•»Urial., but perhap. the U.t way to expreae it would b*t   a low-coat 
**«•• oort approxiaatoly, undar th» —. ««.«al condition., 800, 1,200 
«1,700 081 p«. «»it r*.pectively, if chica, «in-dried brick, or burst 
*rtok. ar. ua*d,   but th*.. finora. **ry trm country to country. 

»• «oat oowrniy uaed building «aterial in Sthiopia, for «ca-ple, ie 
•Me»,   A auryy carril out in 196, on bou.!«« in Ethiopia ahowod that 
90.4 Hr cent of the houae. in the oapital city, Addi. Ababa, had ohica 
wall«.   In   oountrie.   lik. liger, th. act co-only unod building «tapial 
U tun-dried briok and the pareenta«. of hou». in st«^ «ade of tbi. 
«Urial could be e*Uatad at 90 per ont at loa*. 

, ** *• **+ * lo*-«»* one-family houee with «all. of tone or 
-w«t urtiean brick, ooaU i2t500 to c ««tract and th. mm tmm 

.«tortad of a»n-driad briok. only $i,2êo.   m bar« building walling 
•«Urial, there i. coititi« befe**» burnt briok., concrete block, «ni 

"T**«N ** «• ** — i» imrtioular countria. oaly, auah a. 
iAbya, Kthiopla eto. 

,  U %* mtm 9t te4ek* «• ««•*»*•* mth the price, of concrete 
braaaa-bloak« for the a«. building unit, that i*. for urn*** far 
1»    of «ill, it ie alway. .*«, that the «** «pon.ive .»Urtai i. the 

*^****~ «* WtoW* m* th. — 00* prU. a* t* h*U. 
oonrete block a. i. .homi in Itole 31 
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toM» 3.    Priooo of hrfr«M» and too^o-blocko for i,2 0f „m in m f 
yjt> t woll tatekno«. of 20 co. flr y» »Uhout plot«, «ad m^tar. ff ^ 

full 
telle« 

Motet 
fall 
boll»», 

Ivory 
COMt Ii«er lifMTU felt* 

3.1-4.5 
2.1-3.6 

3.8-4.0 

3.0   8.J-14.2 
2.2-2.7   7.8-10.8 

5.T 
1.9*4.0   2.4-2.6 

2.6—3*6 

9.8 $.8 
2.3-3.0      2.2-2.3 0.Î 

8.J-14.2 
7.8-10.8 

6.2 
t.t- 3.9 

tetea of tte two oeapettef «atortela la 

•tely «a tte o»«l« of «ko oonetTuction.   In otter to obtain o 
priée for ariete, it u «oeeeeerjr that tte ericteorte te of a 

«•Hate MiMit/, foaemlly of too ron«, fr«. 6 to 16,000 tont por year. 
tte over»«* prioo of brick« in Afrtee io S18 por ton.   «to tronoport 
«••t io etettt âe* per tea per kileeeter, which ateas ttet o dittano, of 
300 te. fro« tho brickwork., tao prioo of too brick, i. émàdU «hon 

»rtete tro traaeportedi   «tereaa for tao cenerete oleate a io noootooiy to 
******* 150 let. for 1 ton of block, pooaaoo eead, grov.! «ad water eoa te 
feote In tte iteifteottrteed of tat oonotmotloa aito.     fate atea« ttel it 
te poooiblo to tero fimi/ eetaelieted brickwork, te tte teiUtef eaetree, 
«tero it io poetiate to ooll within a periptery of 5© to 80 te. froa tte 
»tete of production oteoo at a dittano, of «oro ttea 5ft te 80 te. froa tte 
erteteerte, bretso-blockt aro loot eapeneive «aan ortete.   Mita tte 
teareaetef tronoport diatanooo tao pereeatafo of waotod ariate io 
teeroaaod ate this i. conoidoroblt. 

ttero «hould te taten tote oonoidoratioti aloe tte oootel 
profitteility aoaoct.   Vàia conc.rno tte Input etmetare ef tela 
•oapotitiwo building attortela, ariete ate ooaoroto aléate, aa noli aa 
tte tronoport probi«.,     Tbt iaaat atmetaro for eoo cu... of «elite* 
«eterial io aa followat 
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f*«la 4.    Tha input—tructur« of brlok« **4 concita block« 

Brick« Conor«*« Hooka 

Solid      Bollo« Solid      Hollow 

Av«r»«a danaity Tona par 
ou.«. 

2.0 1.2 2.1 M 
Conauaplion for 1 cu.«. 
eonrtruotion work oft 

-   fMl (haavy oil) Kg. 110 72 25 
m 

t7 
19 

-   «lootrie «nargy Kwh 64 38 
-   —npowar Noifciiif 10 6 8 4 hours 
- «*t«riala 
of waloht 

If. 2,100 1,260 fi3ii.5 it*M 

Ua*«tona 
Oyp«a« 

kg. 
kff. 
*** 
kg. 

2,100 1,260 55 
218 

37 
144 

P«p«r 7,2 4*8 
8«aâ «ad gravai t.3 

2,100 
0.9 

1,400 
By ooncrat« «look« taa 
cUjTi lia«cten« «nd «potai kg. 
roftr« to oaawnt 190 120 

Brio* prie.« aro rathar th« «aa» in African cotmtri.a.   In 
ÄWa 4, will b« found th. prioa« ia tea ««at Afrioan aub-rafioni 
tai» »rie« lavai and production program« ia approziamttly th« — 
to **« C«ntral and Hat àtHem ¿ub-rayiona.   ïa*la 5 «h««« *«« , 

I'0***"' "* ****** in ******** ,Ai0ft *• *»m««Jit*iiv« alao for 
"•*•*••"* Alaria.   Tabi« 4 ahowa, to additi«, th« «rio« «ai 
•f oonorata parpana, «Wok,«*« fivan by way of oo^pariaon wit« arlóte. 
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There is often an error in oosparison of price of bricks at the 
construction site with tha increase of concret-blocks produced by 

specialised smnufacturers.    Usually, the contractor produces the concrets 

blocks himself and this has its economic impact.    There is reduction of 

transport cost and elimination of broken blockB, which represents about 

tO , er cent of price of the block«.   This arrangement allows a better 

organisation of employment.    The wow of block-making is done in otherwise 

fra* working perioda.    Sossitimee by this method, duplication of taxes is 
avoided and there is an inorasse of profit to the contractor. 

In this reapact, to meet the spread demand f*r bricks by «wans of 

establishment of several building centres, each under mimiraum briokworks- 
sies requirements, the brick project of the mobil-briok factory in Chad 

is of great interest?    this project having one sst of Mobil squipseat and 
tu© stabil eantres for brick-burning, with tha following characteristics 
^n US It 
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Outpot total 
J&tployaant 

Productivity 

unit t-«etaont 

Inveetaea* total 

Depreciation 

Salarie» and «afee 

Chargea eeoielea 

Profit« 

Vaio« added 

I&tereet 

Aeeuranc«, div, 

fuel 

Kleotrioity 

Meter 

ft» Materiale 

Intereet abort tor» 

Patrol 

Iwtoiw. conauaptien 

Crea« amaine»» output 
Prio« of bride« »afora taxation 

4,250 tona par year. 
17 pereon» 

250 tana par eapleyee 
141 par ton of autant 

»174,395 

• 10,511 
i 3,t8l 

• 5.671 

i 20,660 25.49* 
• 16,204 19.99* 

I 10,087 12.44* 

57.92* 

tt.9S* 
4.O5* 

» 1»256 1.55* 
t 13,168 16.49* 

Í«4i*Q?      4US* 
• 81,060       100.00* 

I 19*1 par ton 

1er further detalla aaa Annax III. 

In tha pariod 1966 te 1968, tho KA rtudiad thoroughly the 
po»»ibility ef davolopaant in   tha futura of conetruotlon ana M a reeult, 
hrlee: production, for torea eab-refiooa of Afrioa-ïorht, Vea* and Central 
áfrica.   The ettiaeUone of Mare »rick production are baaed on aererei 
aathode and «ara eheekeá by varioua indloator», even aa the eriok 
in pieoea per §1,000 ef inveatamt in boildinf activitiee.   The prafaeaia 
*«r «he boildinf induetry, of oeaent and brick eeaaeaatiOB ia three Africa» 

la ehown ia Annex I?. 
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TW1* 5*    figi1**1?.*"*:1»,* of 3rick.a m T^i.u 

kwien utnorolt Iriqatiorioo do Siesud ) 

fellow brick» 4,5-10,5-21,5-3 holtt 
6,5 -6 holt« 

10,5-21,5-30   -8 halts 
10,5-21,5-30 -10 holti 
15   -¿0   -30 -1? boltt 

. 15   -20   -15 -12 holtt 
Ioli« «tooth oriolai   4,5-10,5-21,5 

"        "   ptrf •   - » - 
;        ! !        6|5-1Q,5-21,5 

«rtitioa briefco 

bacilli 
$1000 
fltftf. JEC¿B*JBI •JUL 

Íith 4 o«*ititt 
»     8    • 
Pipiito 1 

M2 triolet 
"2 toUdbjJf orlok» 
HS oriel» 

4,5-21,5-30 
0,5-21,5-30 

1VÍ2-15 
15-22-7,5 
12-13,5-25 
12-6,75-25 
18-13,5-25 
6,5-12,5 

14-14 
16-20-33 
10-20 
20-20 

¡pooitl hollow flooring blookt 
Jta hollow tubtt      35-30-1? 
Mm Moot for aptciol hollow 
oorinf block« 4-11-30 

hollow flooring 
• •* 13-33-3© 

" 16-33-3© 
" 19-33-3© 

_^       30-33-3© 
«•for hollow flooring 
I» of       11-20-30 
* 13-20-30 
* 1>*20»30 
*ft of hollow flooria« 

llookf of 12-20*2© 
12-t©*30 
irti tn 7n 
16-20-30 

20a|20^*>3© 
piloBfor OMll olobo 4tVt»*» 
I    • • »    4»|Wt>§© 

15,7 
22,0 
74,8 
77,0 

105,3 
51,1 

104,8 
62,9 

144,0 
76,2 

129,6 

45,3 
56,6 

141,3 
120,1 
83,3 
46,2 
f9*0 
38,9 

157,1 
4?,w 
2M 
76,2 

314,1 
44,0 
66,C 

152,4 

47,6 

115,0 
133,3 
151,5 
•47,2 

TM 
105,2 

5%5 

T3,y 
n%$ 
*.4 

132,0 
«.7 
4*3 

1,00 
1,40 
4,50 
4,90 
6,70 
3,25 
2,00 

' 2,00 
3,00 
3,00 
3,00 

2,60 
3,60 
7,8© 
5,80 
3t9© 
2,00 
5,20 
3,21 
3,40 
0t*5 
o,325 
1,4© 

1©«©© 
1#05 
2,20 

3f5© 

1,35 

Tt©e 
?t5© 
8,00 

12,3© 

4,00 
5,00 
5,4© 

•tü 
4,00 

5,4© 

1%T 
16,6 
15.T 
15,7 
15,7 
5t,4 
31,5 
48,0 
25,4 
4M 

17,6 
15,7 
18,1 
2©»7 
*M 
•3t1 
IftO 
2Tt7 
18,7 
75,4 
*©.5 

31,4 
«•1 
30,0 

1?,9 

35,3 

litt 
iM 
2©«6 
«M 
ttff 
«.1 

25,7 
»2.5 

tü^yt—M—itMñ, .áirfj»«L.*—j-<jetx-..Ja%^Mfcaj¡3Mea 
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Brisks and floor Blab« 

Siaos or larga tilts 

Claastra 

Total 

Investaantsi 

43 «Imi   Lorry 
Water 
Van 

fearing 
Machin«* 

trailap 

Product 

3.425T + 
564? • 
260T • 

- CHAD 

1356 

2$ 
3$ 

AMWPC III 

4.279T + 17Í 

sis 
3,940 

705 
340 

4,985 

Fra. 

1,100,000 

200,000 

850,000 

4,456 
610 

3,443 
2,500,000      10,128 

12,000,000     48,612 

Engineering 
Shads 

Brick Ulna 
Sandstone Kilns 

Accommodation for 
watoiiaent and office 
Fencing 

9m tvo ooatrosi 
2 n 13,200,000 - 

16,650,000 67,449 

Frs. i 

26,400,000 106,946 

* ,6»6^0*000 67,449 

43,050,000 174,395 

1,700,000 

3,000,000 

2,800,000 

4,500,000 

300,000 

906,000 

6,887 

12,153 

11,343 

18,130 

1.215 

3,646 

13,200,000       53,474 

Miscellaneous 

ffa. 
4, OOOVOOO 

3,166,000 
840,000 

I 
16,204 
12,825 

3,403 

Guwrying, CruaMng   12 at 
cutting and drying 
assistant» 

Assistant driver 
Brivar 
Watchman 
Expert 

5,000   20.3      243.1 

1 

1 

2 
1 

4,800 

8,000 
10,000 

19.4 
32.4 

40.5 
150,000 607.6 

«33.3 
388.9 

7,291.8 

*»•* (400 oablo *«trea at 150 fra./«5) 

54 tone of cotton sees   x   15,000 f»./*«i 

Motor fuel 

17 

52* 
600,000 
810,000 

2'01 
3,281 

1,410,000 

3,300,000 
2,600,000 
5,100,000 

5,712 

13,368 

10,533 
20,660 

miÊÊ ^Al^tMtl 
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topajnttnt of Loantt 

Annual int«r«»ti Lonff-tem 

Short-tern 

Aanml mpmjtmnt i Leny te« 

Sbert-tem 

Frovi9ion*l tftmlagst 

brick« 

alaba 

oUuftru 

fetal 

LlUI   ft SillM.   OV«r  15 ye*» «t 4.3Í 

5 «ill», ovtr 3 yeM* •* 6.0J& 

rr». 

810,000 
i 

3,281 

300,000 

1,500,000 

1,700,000 

1,215 
6,077 
6,887 

11,9«7,000 (3,500 Fw/t) 

5,076,000 (9,000 F»/t) 
2,860,000 (11,000 Frc/t) 

4M5f (I4.t) 
20, *J 06.1) 
11,545 (44.6) 

19,923,000 80» 70S 

4»3P ?i»*1t 
•A #flt 

ftRi» 1 
Ubwr 4,000,000 16,204 

Mil 1,400,000 5,671 
MpteY FtMl 3,300,090 Hi 168 
MBInlVNWWV 2,600,000 10,531 
Lo«e-ter« 810,000 3,281 

•ÉtFt-fWI 310,000 1,256 
Ancrt lfjtt i en 5,100,000 20,660 

Result* 2,490,000 10,087 

rtin    jyu|   Afin* 20,000,000 81,020 (81,060) 

c 
5» 100,000      10*460 

2,900,000      11,748 
«——I    • IPIM •>»—•— 

20,000,000       01, C|0 

««. ¡¡A •ttäAM •il^M^Ml^^fti k^m 
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