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1. Bricks in comstrvcticn,

1.1. Uses of ovricke.

Deveiopment oy heuvy -lay tuildime @i tarialng pes geoemyanied the
deveiopment of civilize bJeny Lhese are tre closst srtificial buildirg
Raterials ir existence. The vre : S bricke 1n aoneiruciivn can be traced
back mure ittun five thounend cedrse  lne oliest known «viderce of the Lee
of oricks tor bulld.ngn ie 7rom tue indua Viiley civilimaticn - the tuwns
kohen jo=iuro and tarraps, which had nuiti}ori%%uaen, pEveEu Blreets,
Sewernge~;.piny, water~piping anc BWldwiDg joole mude entirely of red

bricka. Bricks were used algo jr othes proient civiiizaticnes Egvpt,
Uraece, ncaan mpire, Mabylon,

T™he ountributicn of Africe to e deve.opwent uf the brick industry
is significent. "The iret iurnt bricks were intrcduced as s buildirg
Buterial to Africa by Rowans, ebout twe thousund years agce. We xhow of
clder bume clsy preducts in Bgypt, but theee were fir Lvses other than
sunstruction = prex poitery, wiik salt glazed puint of different ocloure.
T™e favouraule cl-setic coniticng of Bgrt did not require burnt Lricks
for ccnstiuction, Sun-drisd bricks were sufficient fur insulating Seat
and were easily used for building, becidos they vere less expensive tnan
fire burnt oricks. The oliast buiidirgs mede of bricke were in AfTice e
an ™rasa (Algeris), Leptis Magna (Libya), end in Tunisia. Frem tke
Areo1o0 period tnere are buildirgs woting hrek to the ninth certury. Some
of the old Arabig bu.idings are veautifully decerited with multi-o00lcured
snameled crnuments. From the ninetecnth century tiese ore several ouildings
Rade ¢l burnt bricks still :n use ir Camervun, Suaan and other ccuntries.

In brick we finy the Fropertics requised of tuilaing materisls bus
rarely found in ocmoinuticn in Othes bullding mater.ulas  tne ease with
whiokh tuey can e made intu any 8ize ur suape, the insw.uting properties,
the strength, the rusistance to offects of .weather, the ecuce of producticn
on different scales of roduction, the omnipsosent rewesat.ria; nejooits,

the price, and tkLe arcbitectursal propertics,




Of oourse, through modern socienvc other building materials have been
developed such as concrete blocks, cellular concrete, sand-lime bricks,
asbest- - cement products, chemical building materials, treated wooden materialsj
but red olay materials despite this competition continue to play an important
role in modern construction.

A modern building essentially consists of the following components:
shell, partitions, floors, ceilings and roof. There are appropriate burnt
clay products for all these componants: bricks and hollow blooks for the
walls, hollow partitions bricks and blocks, flooring tiles and slads, olay
pots for ceremic ceilings and roofing tiles. In addition, there are wall
covering producis both for indoor and outdoor use, glased or unglased
sun~breakers and piping.

1.2. The consumption of bricks in comstruction.

Por study of the consumption of bricjs, there are available ocomplete
statistical data from only a few oountries. Amnex I indicates preduction
of burmt olay bricks in selected countries, both in sbeclute and per capite
figures.

Bricks are used in all kinds of construction! residential, non-
residential and other oconstruction-works, mainly in new construction. The
Mmmuruuucfadyaml peroentage of the Bricks
produced.

Anmex II gives & break-dowm of residential construction in newly
constructed duildings by types of structurel elements.
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Burnt brick is a component of the structural elements in residential
buildings as follows:
Table 1 PResidential construction in newly constructed buildings:
Mumber of flats and % structures in burnt brick,

1957 1958 1959 1960 1961 1962 1963 1964 1963

M e
Fremoe A 402.4 506.2 %%4.1 s72.
) 27.2% 26.‘5 2.8 22,
Netherlands 4 |
) 6% &% 6% 6% sek 4%
m ‘ 25.7 2600 26.9 2602 2708 27-2 2802 20.1
| B9.0% 4.2 3.T% 348 2,28 2.0 2.08 1.7%
Nrkey 4366 38.3 4.9 359 31.8 32.4 3.2
. D 4T.3% 41.5% 47.08 29.88 49.6% 53.4% 53.9%
Bulgaria A 40,8 43.7 43.9 47.4 8.2
B 77.3% 77.1% 76.1% 61.7% 63.0% !
Yugeslavia A 107.6 117.9 117.
B 71.1% 63.9% 70,
Bungary A 16,7 13.2 16,9 15.4 19.8
3 64.9% 47.56 2.4% 32.3% 33.3
Csechoslovakia 4 3.9 43.7 553  55.0 8.3 39.0 s6.8 8.9
3 .26 5.9 48.7% 40.9¢ 33.08 21.1% 20.% i

81.7%
.. Botes A = flates in 1000 units; n-xctfhtommamm.

e

'!'athﬂmuiauottodiahbl 1 must be added the requirements of
buret bricks for partitions, ceramics-oeiling in hollow pots (Beyrdis), ote.
hﬂm-mmothw of bricks in modern construction evea
ﬂ 7 through they cencern only residential oonstruction. Similer statistios for
other kinds of construction are not available but it is known that the
conmmption of bricks for construction R non-residential buildings is
consideradle. Residential construction amounts to about 49% of total

construction in Prance, 36% in the Netherlands, 31% in Forway, 4% in Rrkey eto.

gt a1

. .
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Statistical dats about residential and non-residential sjonstruction
works and newly construcied buildings do not exist for Africa, and the
figures 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
sarket or bricke in African countries is satisfied by artisan production both
in burnt and sun-dried bricks, and the statistics oconcern themselves with
only a small per cent of the total supply. The ECA estimations of burnt brick
production are shown in Annex I.

2.1. Brick produotion in Africa

In Africa brick is the traditional building material, and for & long
time various kinds of bricks have been used: handicraft briok, dried in the
sun and sometimes improved with straw, called brick in banco or poto-pote.
Pired full brick made by handicraft is often used and so is brick made in
industrial brickworks, mainly hollow brick, hollow block and tile. In the
handicraft brickworks, the fuel most used is wood from the country or wastes
from industry and agriculture - coconut shells, peanut shells; and in the
industrial brickworks oil, heavy oil and also coal, but rerely wood.

In the handicraft brickworks only the full dbrick is produced, whereas
in industrial brickworks various red gqualities are produced: full brieks,
hollow bricks, dostras, hollow beams, wall tiles, floor tiles, tiles, dreins,
otc.

™e quality of the dricks in banco is bad and these bricks are estimated
t0 last for only about ten years. The quality of the full handioraft bricks
is not good either, becauss these bricks do not have regular form or
dimensions, and only a small quantity of the production is suffioiently
burnt. The major part of the production is over-fired or under-fired.

With regard to the character of the production of red articles, it is
possible in Africa to make certain distinctions between sones; and they ares
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The oountries of North Africa, the Magheb countriess Morocco, Algeris,
Tunisis and Libya. Bricks as well as tiles are widely used in building.
The quality of the red products is generally the best; the major part

of the production is the hollow brick and the hollow beam. Only in Libys
doc the handicraft production make full bricks because the speociality

of Libya is a significant size production of blocks in natural moss
stones, sawn in blocks of 48 x 28 x 18 cm., wnich are inexpensive.

United Arab Republic. Until now red bricks have been prepared by using
the mud that appears avery year on the banks of the Nile. Now that the

High-Dem hac been completed, a great part of the mud will be behind this
dam. 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.

Ihe interior of the Continent. This sone comprises Mali, Haute~Volta,
Niger, Chad, the Republic of Central Africa, Sudan and part of the

Ivory Coast, Ghana, Nigeris, the Cameroons and Congo (Kinshasa). This
gone is characterized by the production of molid, non-fired bricks.

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

5 %0 10 per cent of the requirements. The industrial brick-works are not

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

The Vest Coast Zons. This zone comprises 3enegel, Guinea, Sierre
Leone, Liberia, Ivory Coast, Ghana, Togo, Dahomey, Nigeria, the
Cameroons, Cabon, Congo (Brassavill ) and Congo (Kinshasa). The .
produotion of bricks in banco is less important here than in Zone 3.
The preference is for the use of burmt handicreft brioks and hollow
briocks made in industrial brickworks.

Iast Africe.  The characteristic features of this zone, which comprises
Somalias, Ethiopia, Kenya, Uganda, Rwanda, Burundi, Tansania, Nalawdi,
and Zambia, are gensrally the same as those of the oocastal sone.




It is diffioult to estimate the produotion of bricks in Afxioa.
Statistics are only available for the industrial production and occcasionally
for the Mandioraft production of burnt articles. The production of bricks
is essentially local. The trade in those materials involves only
insignificant quuntities; almost the en .ire production is consumed loocally.
But it must not be comoluded that all the African countries are seif-
suffioient with regard to these burnt clay products. There is undoubedly
an unsatisfied demand. It is necessary to calculatu the extent of this
demand in order 10 develop oment and clay meterial industries to £ill the
€p and to meet the requirements of a sector of the building industry.

Leaving out of consideration the UAR, there are in these three
regions 159 industrial or semi-industrial brickworks with a oapacity
of 1,623,000 tons per year of heavy duty products, plus the handioraft
production of whole bricks. In the UAR, the capacity is estimsted at
1.14 milliard of red brioks per year, making about 4,000,000 tons per
year, plus 2,000,000 .2 of tiles for roofing, which makes about
80,000 tons of tiles. In 1965, the production of red bricke in the
UAR was 1,135,000 pieces and the production of "sand=lime® bricks ws
21,000,000 pieces. The foreign trade in brioks is not significant and
the African ocountries are self-suffioient with regard to burnt olay
products. '

2.2 The present situation for brick production

I.. the period 1966 to 1968, the ECA thoroughly studied the
situation of brick production ss well as the panibility of future
development in these three areas of Africa - north, west and central. The

existing capacity in red produots for the countr!ss of thess regions are
as followss

.
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brickworks in North, West and Central

C Fumber of Capacity in ) |
Country , L Notes
Algeria 52 770,000 In the capacity are included
160,000 tons per year of tiles
Libys handicrart 15,000
only
Norococo 15 120,000 To this must be added the
eraft capacity of 60,000 ¢/year
Tunisia 50 220, 000
Sudan handioraft 53,000 The new drickworks ia Ondureen
only under construction. Bo inferme~
: tion on the handicraft predustion
Ivory Coast 2 ( 27,000 A new brickwork at
under construction, capaoity
25,0@ tons porT yoar.
Dahomey handioraft 2,000
Gambia handioreft | There are no briockwerks in
mly Gemdia
Ghana 16 74,000 Brickworks of Nalam with &
oapasity of 23,000 ta 4
plus 15 mobile brickwerkers.
Guines 4 82,000 3 brickworks projected
Haute Volta 2 14,000
Liberia 2 10,000
Nali 1 12,000
Kauritanis - - There are no Yrickwerks in
Nauritania
Niger 2 26,000
Figeria 2 36,000
. Senegal 3 16, 000 Randicraft production of
3 4,000 tons per year imeluded
Sierre leone - ' - There are no brickwerks.
Togo handioraft 18,000 A scattered handicraft
only ‘ o production, irregular.
Cameroon DR | 25,000 A nev factery under censtrwetion
at Yeounde, with a capaeity of
: ' 25,000 tons per year.
Congo (Bressaville) 2 . A 16,000
Congo (Kinshasa) 2 32,000
only
CAR ‘ 1 ' 10,000 ’
Chad 2 mobiles 45,000 This includes the capacity of &

project of mobile brickwephs of
‘2.“ tons per year.




T

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

'mml. parts of Africa for the building of cheap dwellings, even in
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From Table 2, it appears that prectically all the African countries
bhave at least one fuctory which produces bricks of good quality. In some
countries, there is only a handicreft produciion which at least produces

treditional methods have been maintained until now. But in some countries,
wher: ihere is not a sufficiently large macket, the simple kilns produce

far less than 5,000 units per day, of poor or average quality, and they are
generally the main source of burnt brioks. Althogh the handicreft brio'kl
are of poor quality, not very solid and not regular, they can sasily compete
with the more solid materials such as the breese-blocks of conorete and
industrial bricks, because of their low price. They are much used in

countries which have a significant industrial production of bricks.

There is serious competition from the concrete breese-block brick
industry. The quality of the bricke depends primarily on the preparetion
and their firing. To produce bricks of the best quality and to make
production pay under African conditions, a faotory must have a minimm l
oapacity of about 20 to 50 tons per day or 7,000 to 16,500 tons per year.

2.3 Substitute building materials

The most commonly used building maserials in Africs are "chioa" and
sun~dried bricks. Chica is a mixture of clay, straw and water. The
aixture, after being thoroughly nixed, is allowed to ferment for about a
Beuth and is then used ar a filling material between wooden poles whioh
are placed vertiocslly about 40 om. into the ground, as reinforcements.
The diameter of the poles vary from 3 to 40 om. Poles larger in diameter
are used at oertain intervals and at commers as columns. The longer the
fermeniation period, ths less the tendency of the chica mixture to ohrimk
and creck on drying. Chica has & very low resistance to rainfall; when
wet, it looses practically all its strength and disintegretes,

| m-mmxug-tammauomuwummu
sun~dried brick. Nowadays another walling material whioh is being
introduced in Afrios is the stabilised soil dlook, stratified by oement.
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The viability of construction made of chica is about 7-10 years
and depends in generel on the quality of roofing and the presence of
termites. Because sun-dried bricks are used in construotion in areas
of heavy rein and in such countries as Niger and Upper Volta, the
viability of suoh construction is also very low ~ about 10 years. The
damage: to buildings are not as apparent with chioca construction as
Topair is contimially made. in the frout of the nouse, a place is
reserved for briock-making and bricks are always available for maintenance
purposes.

Firstly, the cheapest material is chics in arcas where wooden
braaches or poles are available; wsecondly, comes the sun-dried brick;
| andy, thirdly comes the burnt brick or comorete block. It is not easy
0 express the price relation anong these three kinds of building
materials, but perhaps the best wvay to express it would be: a low-cost
house cost approximately, under the same external conditions, 800, 1,200
or 1,700 US$ per unit respectively, if chioa, sun-dried bricks or burnt
bricks are used; butth.nﬁ@mcvmrruommtryto oountry.

The most commonly used building material in Ethiopia, for example, is
ohice. A swvey carried out in 1961 on housing in Ethiopia showed that
90.4 per oent of the houses in the oapital city, Addis Abada, had chioca
walls. In ocountries 1like Niger, the most commonly used building material
hmubuckmthmentm of houses in Kiamey made of this
material could be estimated at 90 per cent at least.

In the Sudan, a low-cost one-7amily house with walls of stone or
burnt wrtisan Lricks ooets $2,500 to c nstruct and the sr 30 house
constructed of sun-dried bricks only $1,280. In hard building walling
materials there is campetition between burnt bricks, comoréte blooks and
naturel stone, Mthmtmmmwuom only, such as
Livya, Bthiopis eto.

‘Irmpneuetbriek-mcmnthth'pmdm
breese~blooks for the same building unit, that is, for instance, for
% of wall, it is alvays seen that the most expensive material is the
mzma,mmmmm«kmm-nommuummmf
m--uukun-mmnuoax
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2able 3. Prices of bricks and breese-blocks for im> of wall in US §
¥ith g wall thickness of 20 om. or 3" without plaster and morter, in 1969

Ivory

Upper
Ghana  Coast Niger Nigeria Nali Togo Volta
Breese~bloocks: |
full 3. 1=4.5% 3.0 8.5=14.2 8.9-14.2
bollew 2.1=3.6 2.2-2.7 17.8-10.8 2.6=3.6 7.8-10.8
Bricks: A
Ml - 5-7 - 908 50’ 603
bollew 3.84.0 1,94.0 2.4-2.6 2.»3.0 2.2-2.3 0.7 2.8 3.9
e AR

— «.‘M

Wioh of the two cempeting materials 18 used - bricks or breese-blecks -
depends mainly on the scale of the csonstruction. In order to obtain a
Teasonadle price for brioks, it 15 necessary that the drickworks be of a
- certain capacity, generally of the rengs frem 8 to 16,000 tons per year.
The average price of bricks in Africe is 818 per ton. The trensport
008t is about Gf per ton per kilometer, which means thet 8 distance of
300 km, from the brickworks, the price of the bricks is doudbled when
bricks are trensported; whereas for the concrete blecks it is neocessary to
transport 150 kg. for 1 ton of blocks because sand, gravel and water can de
found in the neighdourhood of the construction site. This mesns thet it
A_ is possible t0 have firmly established brickworks in the building oentres,
Where 1t is posaidle to sell within & periphery of 50 te 80 km. frem the
= Plade of production since at a distance of mere than 50,10 80 ke. frem the
Srickworks, breese-blocks are less expensive than bricks. With the
inoreasing transport distances the percentage of wasted bricks is
inoreased and this is censiderable.

e B S s B
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&1! 4. The input-structure of bricks and concrete bloocks

Bricks Concrete Bloocks
Solid MNollow Selid Hollow
e T
Averags density Tons per 2.0 1.2 2.1 1.4
CU. M,
Consumption for 1 cu.m.
oonstruction work of:
= fuel (heavy oi1) Kg. 120 T2 25 17
- electric energy Kwh 64 38 28 19
~ manpower Working 10 6 8 é
\ hours
- materials Kg. 2,100 1'2“ 2.”’0’ 1,”01
of whioch:
Clay kg. 2,100 1,260 53 n
Linestone kg. F 3 146
m k" 702 4‘8
paper kg. 1.3 0.9
Sand and gravel kg. 2,100 1,400
By concrete blooks the
clay, limestone and gypswm kg. 180 120
rvefers to cement
L A N M

Brick prices are rather the same in African countries. In Amnex],
m-A.nmh.tmmpummmmtmmw
$his price lwolwmimmmh approximately the same
umcmmmmmsa-mm. Table 5 shows the preduction
mmmmtnm-u.mumtnuutn ,
Nowroooo and Algeria. Teble 4 shows, in addition. the price and dimennions
ma,mamhaaefmtmdﬁm

of comorete parpens,

]




There is often an error in comparison of price of bricks at the
construction site with the ircrease of concret-blocks produced by

specialized manufacturers. Usually, the contractor produces the concrete
blooks himself ani this has its economic impact. There is reduction of
transport cost and elimination of broken blocks, which represents about
20 ,or cent of price of the blocks. This arrangement allows a better
organisation of employment. The work of block-making is done in otherwise
free working periods. Soemtimes by this method, duplication of taxes is
avoided and there is an increase of profit to the contractor.

In this respect, to meet the spread demand for bricks by means of
establishment of several building cenires, each under mimimum brickworke-
size requirements, the brick project of the mobil-brick factory in Chad
is of great interest; this project having one set of mobil equipment and
two stabil centres for brick-burning, with the following characteristios
$n US 8




Output total 4,250 tons per year.
Employment : 17 persons
Productivity 250 tons per employes per yoar,

Unit i~-estment $41 per ton of output
Investment total $174,39%

Depreciation $ 20,660 25.49%
Salaries and wages $ 16,204 19.99%
Charges socisles - -

Profits $ 10,087 12.44%

————————————e e
Value added $.46,9%7  SL.93¢

Assurence, div,
Puel

Eleotricity

Water

Raw materiale
Interest short tern
Petrol

Intesm. consumption

Cross business output
Price of bricks defore taxation

For further details see Annex III.

In the period 1966 to 1968, the EKCA rtudied thoroughly the
possidility of development in the future of construction and as a resuls,
brick production, for three sub-regions of Africa~Norht, West and Cenmtrel
Africa. The estimetions of future Weiok production are based on seversl
methods and were checked by varicus indicators, such as the brick conmmptien
in pleces per $1,000 of investment in building activities. The prognosis
for the building industry, of oement and bdrick consumption im three Afrigam
sub-regions in shown in Amnex IV. :

e R T S
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Table 5. The “rice-List of 3ricks in Tunisia
on Uen N usteries de Diesmal)

Dupisis
$1000
~Rlsces

1low bricks £,5-10,5-21,5=3 holes 15,7
6,5 =6 holes 22,0
10,5=21,5=30 =8 holes 74,8
10,5-21,5-30 =10 holes 11,0
15 «20 «3C <12 holes 105,13
15 «20 <15 =12 holes 51,1
1id smooth briocks 4,5~10,5=21,5 104,8
" " " perf, - " . 62.9
" » " 645=10,5=21,5 144,0
" " " p.rf. - 76'2
. " non polic 6,5-10,5-21,5
tition bricks
445=21,530

e
153228
15=22=15
15-22=7,5
12-13,5225
12=6,75=25
18-13,8.25
6,5=12,5

14=14
10-20

pocisl hollew flooring blocks
$h hollow tubes 35=30=-17
liew twbes for special hollow
ooring blocks 4=11=30
hollow flooring
looks of 13=33=30
L. 16=)3=30
19=33-30

15=20-30
WP of hollow flooring
lecks of

20-20-30
h-um mall elabo 4,5-15-30
. T 681330

S3BE3233 388 3
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MOBILE BRICKWORKS PROJECT - CHAD
Product
3,425 + 15%

564T + 25%
2607 + 304

Bricks and floor slabs
Slaos or large tiles
Claustra

4,279T + 17‘5

Investmente: Fra. $
43 mlnss Lorry 1,100, 000
Water 200, 000

Engineering
Sheds

1, 700, 000
3,000, 000

6,887

12,153
Van

Drying

Nachines
and

trailer

Por two centres:
2 x 13,200,000 -

2,500, 00C

12,000, 000

16,650, 000

Frs. 3

26,400,000 106,946
* 16,650,000 67,449

43,050,000 174,395

Brick Kilns
Sandstone Kilns

Accommodation for
watolment and office

Fencing

2,800, 000
4,500, 000
300,000

900,000

11,343
18,230
1,218

3,646

13,200,000

53,474

Quarrying, Crushing 12 at 5,000 20.3.
cutting and drying

4.&500

3,166,000

]
16,204
12,825

Labvour
Labour

Kiscellaneous

Pusl (400 oubic metres at 123. ga./--")

840, 000

54 tons of cotton sees x 15,

Notor fuel
Neintenance

3,403

000 fre./ton

sssistants
Assistant driver
Driver

Watchman

Expert

Ixe.
600, 000
810,000

4,800 19.4
8,000 32.4
10,000 40.5
150,000 607.6

.
403

1,410,000

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

5e¢12

13,368
10,533
20,660




-1 - . ammm

Repaywent of Loans: Frs. 3

Annual interest: Long-ters 810, 000 3,281

Ammual repaymentsLong-tera 1,500, 000 6,077
Short-term 1,700, 000 6,887

" Provisional earnings: .

bricks 11,987,000 (3,500 Fre/t) 48,539 (14.2)
slads 5,076,000 (9,000 Pre/+) 20,963 (36.9)
claustras 2,860,000 (11,000 Fre/s) 11,585 (44.6)
Total 19,923, 000 80, 708

Leant 18 silns. over 15 years at 4.% 72,918

5 milas. over 3} years at 6.0% 20,2%5

I, 1 - B A
Labour 4,000,000 16,204 Sricke 12,000,000 48,612
Puel 1,400,000 5,67 Sleve 5,100,000 20,660
Neter Puel 3, 300,000 13,368 Cleustres 2,900,000 11,748
Naintenanoe 2,600,000 10,533 et
Long-tern 810,000 3,281 20,000,000 81,000
Short-tern 310,000 1,256
Amortisatiem 5,100,000 20,660
Mesulte 2,490,000 10,087

20, 000, 000 81,000 (81,060)
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