
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




c' 8 :' 5 

I. 
0 

.. · :11111~ 
. 11111_2 ° 

11111

1.1 
11111 1 ·~~ 

111111. 
2 5 

111111. 
4 

11111
1 
· 
6~ 



t J 
\ 

,--:----
' ( R.) J'IUL .R:sPOR~ 

OP THE W&AII•ILI2Y STUDY OU THE BST.ABLIBBKmNT OP 
. . 

A 81U.L1""80ALB BBIOX MAEI•G PL.ABT 

( PBAB• I ) 

I• 

TH• G~IA j 
U•DBR THK AID OP TH• UBIDO 

Pli.:IP A..B•D BY 

TH• ~BAeIBILITY STUDY TEAK OP 

A BR I OE MA.it I N.G PLANT 

000383 

CHIBA B.ATIO•AL OOMPLBTB PLANT BXPOR2 OOBPORATIOB 

J"AlfUA.llY 1980 

BllIJ"IlfG 



CONTENrS 

IlJ''.RODUCT ION 

I. GEIJRRhL INFOfil!ATIOiT 

II. NECESSITY OF T~::s EST:J3LISHHEID' OF A S:J'J.J,-SG/J..E BRICK 

MAKDJG PL.;m' OTT Tl-<'E KOl'.BO PEI'JI~iSULl1. 

2. Fuel 

J., Labourer 

IV. RLCo::EL:TJD.'i.TIO:;s c:.;:- <-I':: :tiST :::LISHME~IT OF ; .. SMALL-SCA1E 

BRICK r iri.KING PL:.r-:n i~: r-0 E's ~<:co:rOt-:IC: ,: .. :J.',,L YSIS 

1. Proposed Plant Site 

2. Working Days, Capac:Lty and Varieties of Products of 

the Plant 

3. Personnel Organization 

4. Canposition and Area of the P1ant 

5. Production Technology 

6. Quantity of Equipnent and Materials to be Provided by 

C~ina 

7. Annual Ccnsumption of Materials by the Plant 

8. Estimation of Tot.al Investment of the Plant 

9. Total Production Cost 

10. Price Canpa.~ison between Clay Bricks and Cement-sand Blocks 

V. PROPOS/.L OF WORK DIVISION IN EXECl!I'ION OF THE PROJECT 

VI. POST SGRIPl' 



·"' 

.. 

INI'RODUCT ION 

In accordance with the Contra~t (UNIDO Contract No.79/82) 

between THE UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGA-

NIZii.T ION (the UNIDO) and THE CHINA N;.TIONAL CCMPLETE PLA.~rr 

EXPO.RT CORPORATION (the CNCPEC) for the provision of services 

relating to Conducting a Feasibility Study on the Establish

ment of a Small-scale Brick Making Plant (Phase I) in The 

Gambia, signed on July 19, 19'79 in Vienna, Austria, the 

CNCPEC Clay Brick Making Feasibility Study Team mad'~ their 

on-the-spot investigations successfully in The Gambia on 

19 clay deposits distributed in 15 localities fran July 26 

to December 1, 1979 during which representative clay samples 

were collected with special attention and their physical 

properties were tested hy simple means. h.fter a CArefu:;_ com-

pa.risen, the BiJSUMB/,L clay denosi t was evE:ntually s0lectt)d 

for detailed prospecting while prims.ry prospecting W'-ls carried 

out only on the MANDINARY clay deposit. R.eprcsentat:i..ve cldy 

samples were taken from beth deposits for burnability test 

that was conducted with hand moulding green bricks made of 

each one of the single, 8S well as mixed clays cf the two. 

Apal"t from the above-mentioned ~cti,1itics~ necessity of and 

conditions for establishing suer. ,:~ ~iri~!: L1 .. ing plant, such 

as v1ater, power and fuel sup~ly·, r:~ .. ~ ... 1Lr: '_:,. , __ or1 :Jnd transpor-

., 
. . 



tation, marketing and eccnc,:_::_,_~ (: 'e,~-::--- t.: .-::. w<::::.·e investiga-

ted anrl studied. What is mor,a, , e '~'e~~·;, '1i -~o raid a visit 

to each one of the three existir:2:; m:.;rn_:_al :)rick :naking units~ 

The Chinese Team owes hearty thanks to the UND? f'.esident 

Representative Office in the C-ambi9_, ;.:inistry of Economic 

.. Plannin:::: ani ---ir'hs-7:,ria '- De-.;.reloprr:ent of the ~c:.mbian Govern-

ment, 'i'he Gam'c:JL:1 ~tate Lands Office and its laboratory and 

many ether de:-:3:r-tr:wnts i--i,rolved ir. thi3 -project for their 

great assistance to and unique cooperation with the Tearr: 

throt<ghout the fe.-:isibility study. 

I. GENERAL I'JfOPJ<A1IGN 

The Republic of 'l'he Gambia is situated in the western part 

of Africa and is bordered on the Atlantic to its west. It 
,., 

has an area of 10,000 km~ out of which 3,000 km2 is covered 

with woods. The 480 km long River Gambia flows right thrcugh 

the plain-rnitured country from east to west. The c1imate of 

the c0untry is tropical with a distinct dry season from 

Hovember to f-13.y, and a rainy season from June to October. 

The Ge.rr.bia has a population of 500,000 and the port capit81 

BA~.TJUL has a population of 50,000. 

No coal is produced in the co~~try at the moment and fuel 
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oil depends on i:'.1por!L. 

on agricult;u.ra with groundrn:ts as the primar~r cash crop and 

main export item. 

The urban construction nowadays is mostly of R.C. beams and 

cclumns with hollow cement--sand blocks as walling and C:Z. I. 

sheets or asbestos-cement sheets as roofing whereas the over-

whelming majority of houses in the vast rural ::trea are 

built out of sun-dried clay block w~lls and thatch roofs. 

At present, The Gambia's building material industry is still 

at an early stage of developing and can hardly stand on 

.. - its foot. The.i. efore, most of the essential building materials 

are relied on import at a considerable sum of foreign exchanges. 

Consequently, the construction of the country is affected to 

a certain extent, Under the supervision of British experts, 

a small brick making unit has been established in RRIK~·1A, 

?:Ef..I 'TWA~T and MAL3A. KONKO respectively~ Samples of products 

thereof ha-.re been tested by the laborgtory of the IRSTCCK 

C\'I'..RSEf,S LTD. of England and the results of compressive 

strength turn out to be 7 - 10 kg/ crr.2 ( =-05-151 psi ) 

which cannot serve as load bearing building units for civ~l 

engineering purpose. 
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II. NECESSITY OF THT' EST iJ>LISHMLVI' OF A SMALL-SGLLl: _ ~--~~ ::;K 

M[J{ING PL;,Nl' o;T Till. KCMBO PENINSULA 

The population of the KOMBO PE.NINSULA (BfiNJUL is inclusive) 

is accounted to 110,000 which occu~)ies cne fifth of that 

of the entire country. The housine de7icit in the urban 

area menifests itself in overcrc•.-'J:.:-.g whilst :i.n the ru-

ral areb., houses are simple and cruc."::. ':.-h'.3 people, both 

urban and rural, are longing for an urgent ir.:provement. Due 

to the absence of' brick a~d other builrJing r;;aterials produc

tion, house constr.iction is hancH c1111_!)ped considerably. Along 

with the development of industry, a~riculture, culture and 

edu~~tion, the improvement ~f housing conditions has be

come e crying need .. 

The Gambian Government has kept on trying hard fer years 

to find a way out in de~~loping building meteri&l industries 

with the strategy of making full Ur.:8 of the local re3ources 

and bringjng down expenditures of foreign e-xchanges to 

achieve the goal of raising the pco1;_ e's living standards. 

To this end, expert of the UK, Czechoslovakia and In~ia 

have b~en invited to the country to carry out feasibility 

study. And ao has r een the Chinese Feasibility Study Team 

of a Clay Brick Ma'.1l~g Plant. Atter their visits to 11any 

parta e>t t.h• Cotmtr-i and l'tvd:les, the Team holds that it 

• 4 .. 
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would be adT1satle to build a small-scale briek making plant 

on the K<J.180 PENINSULA first, as this area is densely po

pulated, raw materials, fuel, water And power supply, c<>11-

munication and transportation etc. are all within easy reach. 

;·::_l,.:;~~ a plant will play en important role :!.n promoting deve

lopment of the erea, impro~ing housing conditions, and pro

viding more job opportunities. In the r:ioontime, it may acc.:.

mulate experience for and give demonstration to E:stablish·-

ing and developing building material indu8trios of the country. 

Hence, to have a .... 1t1all-scale brick making u:Ont put up here 

wo1ild be a necessity. 

III. FELSIBILITY OF EST ABLISHMEN'I' OF A SMtJ.L-SCALE BRICK 

MAKING PLf,)IT ON THE KCMEO PENINSULi~ 

1. Raw Materials 

Upon arrival l:.<' The Gsmbia, the Team began their acti7ities 

with field work of clay l"euources investigation. Inspecting 

~nd primary prospecting w&re conducted on all the 19 clay 

deposits distributd in 15 loc::ilitie:J as recor.J:1enced by 

the Gambian Government. Clay s,.:nnples were collected ,,,i th 

spec:lal attention and their physicdl properites were analysed 

by simple means. Based on the ccmparison of the test results, 

BUSUMBALA clay depos~.t appeared to be the top choice for 

detailed prospecting, so it waz .:.'on'.;. As !'or the MANDINAhY 
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clay deposit which was a water lodging swmp than it med(" 

th'=' deta.iled pl"ospecting impossible, for this reason, only 

primary prospecting was undertaken. Then, semi-industrial 

experiment was conducted with representative clay sarnplos 

taken from both of the deposits, greer!. bricks were hai1d 

mculded i.dth either single clay as well as nixed clays .. 

Rsults from three firings approvea th:it bricks nde of mixed 

clay.3 produced obviously better appearcmce, _1 in:,: and strength 

t i-1an that made cf either single clay. The ::-:in.i.r.: ll.!ll ccmpres-

si ve strength wss (f).6 kg/c::IP2, the maximum :t' ,<:,ched 84.7 kg/cm2. 

a.nd the average was ?5.8 kg/cm2. These tests promised that 

load bearing clay bricks fer engineering pnrpose could be 

turned out with mixed clays of a proportion cf ahout 65% of 

BUSUMBAI.Aclay and 35% of MANDIN1\RY clay. 

The surveyed area of the BUSUHBALA clay deposit was some 

34,000 m2 and the clay layer varies between O.JO - 2,00 m 

with the average thickness of 0.84 m, thus the reserve 

was estimated at 28,000 m3. This would be sufficient for 

20 years' cons'lmlption of a plBnt with an ~nnual capacity 

of 500,000 t-,!"icks. An overburden of 0.2-0.4 m hes to be 

stripped off during mining. 

The MANDINARY clay deposit is about 20,000 m2 with an average 
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' · ..;'-:nei~s of 0.70 m clay lAyer. The reserve was estimated at 14.ooo m 1• 

Hesults of Physical and Chemical l.nalysis are shown as follows: 

PHYSIQ!J. PROPERTIES 
-- - -- -

Clay I Linear I.. % Particle Analvsis ( Factor of _.._....._ .. __ Plnst5city 
Liquid Pla sti 
Limit Limit 

1•sticity > 0.02 0.02-0.002 <0.002 Drying Shrinknge of 
Sample ndex mJTl mm mm Sensitivity Drying ~ 

-
BUSltffiALAI 30 I 17 17 ?6 6 18 0.78 4.62 

MANDINARYI 51 I 31 22 43 15 42 - -
! 

~~~~-- -----------~~~~ 

G@~~Qr,L i~Ni.LYSIS % 
- ·--

I Cao 

·- -, 
Clay Sample L.c.i. S:i.02 Fo2o3 ?..1203 MgO S03 K20 j Na2o 

-- --
BUSUMBALt~ 5.15 80.40 1.21 9.90 0.40 0.16 0.43 0.12 .2,16 
~ 

I 

l>t.UIDINARY 8.11 57.93 10.52 16.20 o.68 0.96 1.41 o.88 I ~.82 
' . --------------- ..... ------- ------ " ------ . l 
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~~ving tad inspection survey over t· c · c. -~- C.eposits 

in th2 K(ll?O area, a general impres?icr: (':: ~ !..,in-i:/! ::.s thst 

the plain clay is rather too sandy ~n-1 le::- s pb ::;·.:,ic thus 

ca.uses it r1ifficult in vitrificati~n~ 8n the co!.'.trory, clay 

of swamp along the Ri'!er Gambia is slipEry, belcngs te a ca

tegory of hi(3h pl<!stic pelinite. Neither is suitable for 

brick making ind;:,:;p8nds::~tly. How~ver, qualified load bear-· 

ing bricks can be prod;_;c.:;d when the tvo kinis of clays 9T9 

mixed together in a re3son1ble proportion. 

28 Fuel 

There i.s no coal produced in the country, fuel oil depends 

on import and the limite(1 forest resources is under strict 

?rotection by the Gov~rnment policy. Fortunately, The 

Gambia produces a large quantit; of groundnuts. \.lhilst a 

p3rt cf the groundnut shells ~re being used fo~ anergy ge

nertt \/ing, the rest are simply burn:. ~s waste that can serv€ 

es good fuel, free of charge, for clay brick firing as it has 

been well apnroved by the successfu!. experiment by the Chines;::; 

Teem~ Of ccuree
1 

the ;lnnt has to be1ff the freight. 

3., Labourer 

1'here is a number of ;J.I'ban people remain~ .. ng jotless and in the 

rural :~rE.:r•, .'l well he lf of the year is oft season of agt"ir:ul-

t11-r~ 1 ~ ~ti.vtties. The proposed brick ma king plrmt can adopt 
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o sc;;isonaJ. prodt.ctic.n sys:.er.1 by empl,_, •. -_;_ :1g s~;_: ~"5cna l _. <ibourers, 

In the rainy season, the wcrkers are lai.i c!'f from the plant 

to work in their fields and production rt:.sur.1:;s in the dry 

se:ason. Therefore, abundent l~bourer resourcf:s Rre av~dlable .. 

With the abovP t::Vidence in mind, it is fe~siblt=-~ tc establish 

El small-scale brick ma!dng plant on the ii.C·:BC ?ENI~SlJL_. 

I'l. ru.cor"I!''.E~:_TIONS cc .:-,ST ;L.fiLIS:111 m· (7 S,'J-'.Lr--SGhLE BRICK 

1. Proposed Plant Site 

To select an ideal plant site, the 'L8an ccnducted on--:~e-spct 

inspections to K1~ND,ING whm'e \Jas recommended b~, tht; ':"1r1::ibian 

Government. rl'aking the future physical planning of the govern-

ment and comprehensive factcrR into ccnsideraticn, to locat& 

the plant behind the Pc;lice Ba.:"'racks, just opposi t thEJ HPS 

plant is more advant:.gecus. 

i) • KA.NIFING is a growing industri9 l estate which is 10 km 

away fran BANJliL, 3-5 km from St:S.P.E::TFJ/,, and BAK{JJ. In 

recent memory, the pace of urbe.n dev~lopment has been speeded 

up. So KANIFING will be a main brick consuming msrket. 

iiJ .. Both water ar..d power are supplied to the estate and it 

is conne~t,~d ~r:.th the principal towns here.abouts by city 
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rc.:js ~~hat make it easy for raw meterial, fuel and products 

transportation. 

iii). K: .... NIFING is 14 krr, apart from either BUSUI-J3ii.LA or 

MciNDDL'.RY clay deposit and is near to the grour.dnut shells 

supplying localities, about 300 m from the HPS ?la.nt .:md 5 km 

from DANTON BRIDGE. 

2. Working Da:s, Output and Varieties of Products of the Plant 

Considering the local climate, seasonal production system 

(close down in rainy season) is recommended. Excavation and 

transportation of clay, moulding and drying shall be one 

shift per day and 170 working days per annum while firing 

shall be three shifts per day and 210 working days per 

annU111. The anl"'-~:;l output of common soJ.id clay bricks 

(240 x 115 x 53 mm) will be 500,000. 

3. P~rsonnel Organization 

Seasonal workers (by contract) 

Permanent wcrker 

Administ~stive and technical supervisor 

4. Corr.position and :~rea of the Plant 

approximate 

" 

" --
Total 

22 

1 

2 

25 

The envisaged brick making plant will c0nsist of a moul<iing 

workshop, an air drying yard, 11 green brick stcrag<,, Ein 

cffice, a storehouse and a gatu house. 
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'I'he ::lant will c,ccup~~ an ::irec- of about 6,000 m2 .--nd "the 

floor area will be Bbout 200 m2,. 

5. Production Technnlogy 

Bearing in mind the local conditions and properties of th~ 

clays, e:{truding moulding process is recommende:l as follows: 

! Menual Excavating and Loading 

ler 
Wheel Barrow t~he V.oulding Shop 

M~er 
Ext~er 

Roller ~tond 
~ Cutti1 Table 

Wheel Barrow to the trying Yard 

~ Wheel Barrow to the Dome Kiln 
I 
i 

~ 
Wheel Barrow to the L~oducts Storage Yard . -~. . 



. 
I 

6, Quantity of !'tain Equiµnent and Ml'terials Prcvi.·~ .. ,-- C:r China 

Mixer 1 set 

Extruder 1 11 

Roller Stand 1 " 
Cutting Table 1 " 
Wheel Barrow 30 pcs 

Pallet 100 " 
Iron element for the Kiln 5CO kg 

P. V .c. ".tlater Hose 100 m 

Tools and Apparatus 10 set 

Wooden Platf onn 2 pcs 

7. Annual Consumption of Ma~eriels by the Plant 

Clay approxirn:;ite 1.100 m3 

Fuel (groundnut shells) " 300 T 

Water " 500 T 

Electricity II 18,800 kwh 

Petrol " 7 T 

8. Estimation of Total Investment cf the P~..wt 

i) • The UNIDC inputs: 

Equipment and materials suppl~_ed from China epproxc- HMRl00,000 

Expert expenses 

" 12 " 

RMB205,,000 

U$39,000 



r , 

( 5 experts, 6 months seri;ice each, monthly scl1.1ry at P.MB6s000 

plus round about air tickE::ts RMB5,000 J.nd daily allowance 

of US$44) 

ii). The Government inputs (Dclasis): 

Ground levelling, boundary walls and roads approx. D?,500 

Civil construction 

Water 

Electricity 

Kiln construction 

Machine installation 

Tools and apparatus and furniture 

One dumper truck 

Plus working capital for 6 months 

9. Total Production Cost (Dalasis) 

i). Salary and wages 

ii). Groundnut shells 

iii). Petrol (about 7 t~ns) 

iv). Water 

v). Electricity 

vi). Maintenance and management 

Total 

vii). Depreciation of fixed assets at 5% 

" 
II 

" 

" 
n 

II 

" 

II 

D40,000 

D3,500 

D6,000 

D25,000 

D3,000 

D5,000 

D30,000 

Dl20,000 

D20,000 

D21,000 

n;,ooo 

D5,950 

D300 

Do,000 

D2,500 

Dl2,500 

{ inc1.udin,; the UNIDO inputs Dl25,000 and the Government 
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inputs Dl20,000. ~otal 0245,000). 

viii). Insurance of fixed assets at 1% 

Total 

D2,450 

055,980 

•rotal production cost of 5001 000 bricks per annum will be 

estimated at 055,980, therefore, production cost per brick 

will be at 00.112. Assuming the sale price per brick to be 

fixed at D0.13, then the total income of sales will be 

D65,000, the annual profits will thus be (D65,000-D55,980) 

1>9_020. 

10. Price Comparison between Clay Bricks and Cement-sand Blocks 

Sale price of a double core cement-sand block produced local

ly is Dl.25. One such block equivalent to 7.6 bricks in 

Tolume, convert this amount into brick pricef i.e. per 

piece will be at Dl.25...;..7 .6=00.164.. So it is more expen-

sive than that gf the actwrl clay brick. 

V. PROPOSAL OF WORK DIVISION IN EXECl1rION CF THE PROJECT 

The UNIDO shall be responsible for: 

1. providing technological equipnent 8nd materials (the 

dumper is exclusive). 

2. dispatching experts to render technical superwision in 

construction of th~ plant, on-the-spot firi~g of bricks 

0 14.;.. 



for the kiln construct.icn, machine inst; ... 11;:1-r,~on, cc·u-· 

mision:i_ng and technical training tu the workers. 

~he Government shall be responsible for~ 

1. providing a dumper truck for raw materials transportation. 

2. providing the landr, for the plant area and raw material 

mining. 

). construction of the plant, roads of both inside and out-

side of the plant, materials for water and power supply and 

their execution. 

4. clearing and deliverying the goods from the port to the 

plant si~e and storing them properly. 

5. providing the experts with necessary officiul transporta..

tion, suitable office, essential furniture and office equipment. 

VI. POSTSCRIPl' 

As the clay brick industry develops, the problem of brick lay

ing technique in civil engineering projects will crop up 

therefrom. In order to popularize the proper usage of clay 

bricks in the country, brick laying technique training tor 

the Gambian people seems to be quite necessary. ~herefore, 

a reasonable number of UNIDO fiaanced experts of this kind 

are recomcended to ofter technical training in this field 

after the ..,1 .. nt is formally put into operation. 

• J.5 • 
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