BY

A THESI S

Presented to the Departnent of Architecture

In parti al

Facul ty of Envi ronment al Desi gn
of
Ahmadu Bell o University

Zaria

fulfillment of the requirements for the

Degree of

Mast er of Sci ence in Architecture

Shehu Aliyu Bamalli - B.Sc. (Hons) A B.U.

on

METALWOOD FURNI TURE FACTCORY | N ZARI A

JUNE, 1980

I'N



DEDICATION

This Thesis is dedidated to:-

My Uncle Mallam Ibrahim Sambo Galadima,
My Brother Alh, Sani Aliyu
My Wife Rakiya Aliyu Bammali

My Mother, Dad and the whole humanity for
educating our youth and administering our
great nation to glory,



BE KIND TO THOSF FEOFLE YOU MELT OI' YOUR WAY TO
THE TOP, YCU MAY MEET THEM ON YOUR WAY TO THE
BOTTOM



ACKNOWLEDGEENT

In a thcesis of this natufé whé?e.baao studies and deta
cvollections are essential in order to fulfil the ¢
design goals and objectives, one builds enormous debts. I
wish to express my gratitude to those individuals, organi-
gationa and institutions whose tremendous contributions

nuade it possible for me to compile this repord.

I am indebted to the entire teaching staff of the
Department of Architecture, Ahmadu Dello University, “aria
for their helpful criticism. T am obliged to particularly

nention the followingi~ | i faa

. ’
g
S

Mr. C.S. John, who supervised and perticipated fully
in all aspects of the design

Mr. 4.0. fdeshina, my group'e year coordinator

Professor E.A. Adeyemi, Yean of the Paculty and Head of
Department of Architecture .

Alh., Ahmed T. Mailafiya, who participated in the
production of the write=-up

My colleques and friends in the department of Arghitecture,

particularly:— o SR

Adamu Mohammed Abuja
Umar Othman Tofa
Laminu Hassan

The Management Staff of General Enterprice Furniture
factory, Fano.

The Kaduna branch of the National Library

My special tharks and appreciation go to the following for their

BT e s

__'g'\:

L
i



morel puppert ond ethevwise durine the srmwee o v wigdicosa

Mohmed Aminu Mailafiya
Abdulkadir Mailafiya

Adamu Lawal Barmlli

iv



ABSTRACT

This thesis is intended to i nvestigate and expl ore the vari ous
architectural problens and the processes involved in Furniture Making and to
provi de sone suitable solutions. Basically, the programme is ained at
covering up the design of a furniture factory for the producti on of schoo
and office furniture to be sited at the light Industrial area of Zaria,

The choice of Zaria as a site for locating the factory is not
accidential. Al necessary facilities needed for such an industry such
as good roads, railways and railsiding are available and this will ease
the probl emof transporting both the starting naterials and the products
The site itself is dominated by sinilar light industries and ensures the
avail ability of necessary services that the factory will require.

The principal starting materials are Ace Metal and Tinber which are
abundant in the country. Wth commi ssioning of A aokuta Steel Factory
in 1983 and booster given by sone states governments in the country

for wood plantations, the starting materials will be readily avail abl e.

Considering the rate of unenploynent in the country, the potentials
of steel and tinber production and the ovious need for a systemof distri-
bution to the ever increasing denand, the inportant role which an indus-
try of this nature will play in providing enpl oyment and distribution sys-
temfor steel, Tinber and their products in the country needs not be over
enphasi sed.

As the 1980 is seen as an industrial developrment era in the country
and being a Ngerian, | amof the opinion that this project will expose
ne to the problens of industrial design generally and that of furniture
industry in particular; thus, enabling me to contribute ny quota to the

i ndustrial devel opnent of the nation.
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INTRODUCTION

Furniture is a bousehold name thmt everydody i mo fapiliar with to
the extend that it hardly needs any description, When one sets off
thinking about amenities that facilitates man's inevitable astruggles
for existence, or to bring in more comfort for the inhabitents, or
raise the standard of living of the people generally, the one thing
among others, that comes to mind is furniture, Furniture come in
differert shapes and kinds and also for different purposes. It ceuld
be made of plastic on metal frame or wood.on metal frame or an all
metal furniture, It coulg alsobe for the home, the office, the school
the garden,the factory and a host of dher places.

However, the proposed ZARIA FURFITURE FACTURY, whose product will bte
of wither all wood or all metal er wood on metal frame, will in the
mairn produce office and school furniture. But it can also produee home
furniture on special request. The need to provide such an industry is
aparent. One only aeeds-to leokearound and one will see alot of mush~
goom workshops where furndture of unskilled worksmanship are produced,
Two things are clear from this. One is the great demand for furniture
and knowing what Migeria of today is , Nigerians want nothing but the
best and tlLey are mow forced to buy what is readily availatle. Those
who can afford to travell all the way to Lagos, Yenin, %ano e.t.c. to
purchase such itegse. OSecondly, it shows the availability of labour,
That labour is available is considered while designing the factory that
ie why a seperate training division was not provided,

Looking around ene will find that most of the workshops produce home
furniture in the main while other types are secondary. Thet is why

today most or all of our furniture on the A.D.U. campuses and other



sehiools of higher learving ere bewstd fren Yano ac ghhes Dlacos

and with the re uest for ereation of more local goverpuents oonplod
with the possibility of breaking Kaduna State into New Kadun~ and
¥atsina States, many new Administrative headquarters are coming up.
With education getting lion shares in all or most of the nothern
statcs budgets, many new schools are goins to be built. For smooth
operation in these areas a factory thot will supply them with their
needs is =a2pproptiate,

The development of any nntion depends wpon quite a number of frctors
among which is industrilization. The prad to industrilization is the
establishnent of small scale industries. Due to our governments ‘=
wrang priorities, the small scale indestrial sector of our country's
economy has been the most neglected but the later governments realize
the importance of industrilization and the prioritiecs today are
gearcd towsapis creanting good nnd eheap working space for indigenous
enterpreneurs, Consequertly, the rapid growth of industries is =
manifestation of the Third Mational Devclopment Plan of the country,
While agro-baosed industri s have prjority, industries that thrive o=
our natural resources receive due attention, With an economy that
relies very much on oil, it wil® be proper to propose an industry
that will make use of other abundant natural raw material, The use of
timber in the country can be divided into two major groups, first in
the building industry and secondly in furniture production. ,0ther uses
include packing finished goods for transportation to customers =nd the
like, Metal, the other rmw material the factory requircs is also used
in the building industry, furniture production, vehicle body tuilding

and a host of othecrs.



Muser and e metal wnteh mre the Lajow vwe maepinls dn wie
furniture production are swailabde in abundance in some parts of the
oountry ond with the good rocds and railways that link the areas
where the raw matericls exiet and e other parte of the countryy a
factory sited at a right position anywhere in the country is sure

of raw mmterial supply.

xi
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1.10
AVAILABILITY CF RAW MATERIALS

Wood is one of the major compenents in furniture production, Unlecss
wood of species suitable for furniture production is available at
reasonable cost and also in adequate volume, production will not be
possible., Nigeriat*s timber areas lie mostly in the southern part of thre
country known as Rain Forest Zone. These forest are part of Nigeria's
natural resources, ttat is, they were not originaly planted by anyone.

To prevent extinction, these timber supplying areas are looked

after by the Federal Forestry Department, it supervises commerical
concessions and the aforestation of areas where logs have been extracted,
Por the proposed Himma Furniture Factory, supply of wood is expected to

come from _endel State.

1.11

TI7TFR SFRECIE3 IN NICTRIA
Today there are over fifty two gPecies of timber on commercial
scale in Nigeria, and out of this number, Seventcen species arc suitable
for furniture production. after careful screening and survey of tic
species readuly available, the following have been suggested for use in

the proposed factory. The species aret-

TRALE M/ IE BOTANIC/L N ME
African Walrmt Lowoa Trichiloides
Afrormosia Afrormosia QOlata
hgba Gossweilerodendron Bals~miferum
Black Afara Terminalia Ivoreasis
Canwood Pterocarpus soyauxil
Cedunohop M: hogany Entandrophragma Angolense
Iroko ¢ Cidorophora excelsa
s 2
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M=nsoni=a Mangonia Altissima

Opepe Nauclei Diferrichii
Sapele Magogany Entandrophragma cylindricum
Mehogany Utile Entandrophragma (tile

The African Timber and plywood company at Sapele, in B.Pap)
Gtate, produces and supplies ~11 the sawn tinmber and plywood bothipoe
the need of furniture industry in the country and for the export
market. The same compeny suPPlies most of the Nigerian timber species
and it can supply the proposed factory with the required quantity,

dimensiors and in a well secasoned state, according to specificatiens.

l' 20
ACE I'HTLL

The other major component in the production of furniture is ace
metel., Ite availability is essential for the possibility of producstion
Like wood metal deposits in Migeria are also found in the southern
part ol the country on commercial scale, Fresently only ace metrl or
light metal is produced in the country. This type of metal is used
for furntiture manufacture and in making light containers such as
water tanks, bucke's and the like. Meanwhile, heavy metal is inported
into the country, This type is used in the building industry as well
as vehicle body byilding but when the Nigeria's stell complex at
Ajaokuta starts operating around 1983, Nigeria will join the wagon
of world's leading Bteel exporters.

Geoge Kohen/Legos one of t' e lerding metal distributers in the
country will supply the proposed factory thromgh its branch office,

Trossette, which is located at Kaduna.



.21
ACE METAL TO BE USED -

For furnkture production only, few sections are required for frane
work in addition to press metal for tops and some metal drawers for the
office. The following will be required in the proposed factory:-

i, Angle Iron

ii, Steel pipes
iii, So. pipes

iv. Presns metal

1.30

SECONDARY MATERTALS

In addition to letal, Sawn timber plywood and Veneers, other
important materials required for furniture production are:-

Hardware, fidhesives, Finishing materials and Upholstery materials,

1.31

HLRDWARE

The items under this category are:-

Bandles, Knobs, Hinges, Pulls, Yrawer Guides, Screws ard Nails.

The above items are now locally manufactured in the country ad
could be purchased with case from the local distributors. For the
High quelity furniture that the proposed factory will produce, onlj
high quality specially designed handles and pulls will be purchosed®

so that they will match the furniture produced.

1,32,
ADHESIVES

ILdhesives »re the materials used in bonding together two or more

- - . L]
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pieces of wood or wood and other materials. An efficient adpgesive is
one that maintains an adequate bond between the wooden elements under
the condition of exposure that the joints has to withsaand, There
are many well known subnotances which, when dissolved or melted and
applicd to wood, will, on drying or coolong or by chemical changes
act as adhesives. Cf such substances, the ones of Cheif interest to
furniture industry are the so called animal glues, vegetable glues
capein, blocd o) bunin and the resins of Urea and phenolic groups,

which act according to definate chemical changes,

In addition to the qualitisem of adhesives enumerated above, other
factors are also considered before choosing the adhesive. The factors
include fast setling, colour and moderate mo#sture resistance. The
following glues, having satisfied the above conditions, particularly
for their special gqumality of non-staining of wopk will be recommen-
éed for use in the proposed factory:-

l. Animal glues

2. Synthetic polyvinyl Resins

3. Urea R2sins

L. Contact Alhesives.

1.33

FINISHING “ATERIALS

To achieve the desired variety of colours and textures, furniture
manufactuorers require a number of different types of finishing
materials, There are fillers, to accomodate woods with different
porosity; sealers to accomodate woodd with different absorbencies,
stams to achieve the final colouring with differing natural wood

shading, and lacquars, varnishe: oils, and waxes ti achieve a
A5



wide range of gloss, textutre and durability in the final finish.
Most of thcsc are now manufactured in the country and regulsar

supplies from dealers whose products attains the desired éuality

can be arranged.

1.40

UPHOLSTFRY MATERIALS

The use of upholstry materizls will be restricted to supcr
executive chairs and desks, swivel chairs, arm chairs and chairs on
semi-straight back,

Today, all the uphilstry materiesls used in the furniture
indudtry for quality production are manufactured in Nigeria, Fabrics
zuch as cotton sheeting drill, 8aft shirting and twill will be made use
0’y Another locally productcd ecotton sheeting called "CWADO" wil be
ured., This types of materials is presently @sed in local chair
production that is used for lying down. It is very durable and can
be produced in different patterns.

The foam rubbe: now readily available in the country will ve made

use of in the proposed factory.



CHAPTER 2

2,00 PLANNING OBJECTIVES.



2.10
OBJECTIVES
The facilittating of the manufacturing processes ranks high in the 1

list of layout objectives such objectives are:_

1, The planning is done in such away as to provide increased productivity

efficierey and this increasing the manufacturing capacity of a given

floor spaces

2., The space allocated for machines, equipments and wark areas are such

that meteriale flow smoothly in ae straightaline as possible with =

ﬂﬁnimum back trackling

?. Spaces are economically and generously allocated to all functions so
2t there is enough room for trolleys to be conveying the materials for

processing

e The lines of travel are kept as short and direct as circumstances p

perrit.

5. The planning is done im a flexible manner so as to allow for extension

of the production and storage section without hindering theoperation of

the plant during construction.

6. Columns are generously spaced as far apart as economically possible
in order to allow for free location of machines and also to ensure

smooth transportation 8f materials,

2,20
MATERIALS AND MATERIAL HANDLI'G

For convertion of raw materials into finsibed product, the would-be

8



movement of either materials, man or machine. In most inddstrial
procesges it is the materials that move instead of man or machines,

The materiale can be in any form - gasseous liquid or solid. Material
frndling has traditionally been broken dowm according to the var'o:

ircent el _.oifications but recently an effort has been made to subject
.atter into functional activities. The materials handling handbook
c¢lacsified these functional areas as followsi-

1. Bulk handling

2. Unit handling

3« Industrial handling

L. Ware housing

5. brrrier handling

€. Handling operation analysis.

“aterisl handling is a means of supporting and simplifying a manuface
turingz process. It is used to minimize cost, not just the local cost
of handling. Improved working condition can be met by better material

handling in the following ways:=

i. provide safer working conditions
.i. reduce workers fatique
iii, improve personnels confort

iv. up=grade employees to productive work.

2.21
MATERIAL HANDING EQUIPMENT
The following basis have been suggested for classifying material

handli:;g equipments:=- 9



1. CONVEYORS = all types of conveyors including Belt, Chain, Cable,

roller sorew, Pipeline and Vibrating

2. CRANES, ELEVATORS AND HOITS -_all types of cranes, elevators and
hoiste including fixed, travelling and portable cranes
elevators, cable-ways, hoists, winches and auxilliary

crane equipments

3. INDUSTRIAL VEHICLES - includes power tgncks, hand-trucks, industrial
tractors, trailers, industrial cars, and locomotives, bulk
handling vehicles aqd other special vehicels.

Selection of handling equiprents boils down to two types of
rroblens viz:-
i. Economic Problem

ii. *echnical Problem

Technical problems that generally arise oall’for knowing the following

information about the handling systems under considerations-

i. floor space required

ii, vertical height required
iii, source of power for movement
iv, path of movement

v. direction of movement

vi. form of material to be moved,

2,22
HANDLING EQUIPMENTS TO BE USED IN THE FACTORY
After carcful consideration with regard to the above discussions,

the following handling equinments have been suggested far use in thre

factory:= 10



(i, LIGHT DUTY CRANE
Thir machine lifts and lowers goods from one area to the othen,
It will ve installed in tlhe ace metal store where it will be used in

of /=loacing and in positioning of the metal brought to the factory.

(11) ros¥ LIFTS
‘Thia typc of factory vehicle will be used in the timber yard for
off-loading and also in stucking the timber in the yard as well as in
the timber shade., Two such vehicles will be used in this while another
one will be used in off-loading and conveuing chemicals, paints and
upholstery materials to the appropriate places,
(111) TROLLEYS
It is ny intention to use the available cheap labour around fo
in conveying material from one stage of production to the other by
ugirs trolleys which will be manually instead of the usually used
conveyor belts. This will help in cutting the initial cost as well
g the running cost, Three will be used in the ace metal line, two in
the wooden line while three will be used in the final processing hall.
2430
THE DEPARTME 'TSOF THE INDUSTRIAL COMPLEX
The industrial complex is made up of four different departmerts that
are independent of one another but whose zoning and planning allow for
smooth running of the complex, The department are as follows:=
i. production and storage department
ii., adminisuvration department
il welfare department

iv. maintenance division
11



The functions of each ofthe various departmente are analysed in the
next chapter which deals with the analysis of the different sections of

the industrial complex,

2,40

DETERMINATION OF THE TRODUCTION CAPACITY OF THE FACTORY

Various factoras are responsible for the determination d'the production
capacity of a factory. Among other factors are the salary paid to the

crs, incentivcs, the interest envisage by the authority of the
facts -y and also the factory design. Design wise, wvery effort is nade
through good gzoning, generous and economical allocation of spaces and the
positicning of different parts ofthe factory in the best possible way so
as to provide an excellent relationship between one point of production
and the other on one hand and betwcen the departments on the other

hand, rll in effort to facilifate optimum production capacity.

Ihe high demand for furniture of good quality in the state in particu-
lar and in the country in general needs not be emphasised, The right
step at the right direction is the mass production of the best quality
through mechnanised method of productuon so as to meet the demand at a
reasonable cost,

The nunmber of schools and administrative set ups in the state to be
primarily served by the factory is very large. For the factory %o sery

atnte effectively, taking into account the competition that exists,
i+ should be able to produce an average of 65 items a day, with an annual

production avergge of about 20,000 items. 19



2,41
ITEMS TO FE MANUFACTURED IN THE FACTORY

irow ry invewtigation, the out-put/demand indicated that school
furniture make-up of about 75% of the total calient demand, The factory
will be expected to produce the school and office furniture in the ratio
of 3,1 respectively. The items to be manufactured in the factory
will be:-
ITEMS FOR SCHOOLS AND INSTITUTIONS OF HIGHFR LEARNING
i. Desks
i1i, Chairs
iii, writing chairs
iv. benches
v. chshion chaira
vi. dining tables
vii, diring chairs
viii, furriture for libraries
ix, clothing lockers.
ITEMS FOR TEE OFFICE
(1) senior and junior executive desks
(ii) clerks tables
(ii1) typist desks
(iv) chairs
(v) bhalf and full sized cupboards
(vi) 2,3 or 4 = drawer filling eabinets
(v4) shel®.ng systems
(viii) cardex units
(ix) map/plan cabinets

(=) clothing lock rs 13




il

FProvision will also be made for the mamufmeture of Bedysom and
living room furniture for the home on special request. The items

to be produced are as follows:-—

(1) sofa=hed with continental headboard
(1i) dressing table
(ii1) upholstery dressing stool

(iv) 3 doors wardrobe

(v) chest of drawees

(vi) coffece tables

(vii) upholstery arm chair

METHOD OF STARTING MATERIAL SUPPLY

The supply of starting materials to the factory will be by road,
Although Zaria is linked to source of supply by railways, I favour
supply by road due to the inconsistance of the rail service. Seasoned
timber and ace metal enough to last three month will be supplied
initially and it will be increased to last uputo 6 mofiths #n'future,:
henoe. the provision of cnough ace metal store and an adequate timber

yard in addition to a timber shade.

2,50
PROPOSAL ON THE RUNNING OF THE INDUSTRY
Although the project is a medium scale type, large sum of money

has to be invested at the initial stage.

(i) It involves the building of the industrial complex
(ii) the purchase of the machinery

(1ii) the maintenance and management of the factory



Due to the magnitude of the project, the propoeal for the running
of the project is to be done by the Zaria Ioocal Goverweewt, private in
individuale, the Industrial Development Bamk’and the Xaduna State

o

Government, The proposal of their shares is as followsi-.

(1) Zaria Local Government - LO%
(1i) Kaduna State Government - 25%
(1ii) Privdte individuals - 20%

(iv) Industrial Development Bank - 15%

Ultimately, Zaria Local Government is expected to buy the shares
of the Industrial Development B,nk while priviate individuals buy that
of the State Government. When the time is rije the private individual
could be the owners of the factory after buying the local government

shares.

2.60

MARKET PROSPECTS FOR FINSINUED PRODUCTS

With a sound proceseing techinque that allows for mass production
in addition to a highly improved machinery that ensures higher
quality for furniture, the factory can therefore affored to reduce
existing selling prices to the piblic and still be making gains
through increased sales,

Distributing cenyres will be opened at Katsina, Funtua, “aduna
Faf_nchan and Zaria at the initial stage and later on similar but
may be emaller centres will be opened at all the other local governucnt
headquarters ir the state, When the need arises, such centres may oe

opened in some neibouring states,
15
15



CHAPTER THREE

PHE INDUSTRIAL COMPLEX
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3.00
ANALYSIS OF DIFFERENT SECTIONS OF THE INDUSTRIAL COMPLEX

The proposed Himman Furniture Factory, aria, will have two
separate pr:duction lines, one for wood and the other for the Ace
Metal section. The two lines will meet at the semi-finished product
storage area. ‘rom this point, production will co: tinue as illus-
trated in the previous chapter. The initial separation of the two
lines is nedcssitated by the fact that it will no{/ possible to havec
wood, which is highly flammable and metal whose welding produces
sparks under the same roof. Doing that will raise the factory'a

fire risk while separating the two greatly lowers the fire risk.

3.10

THE TIMEER YARD

The timber yard is a large open place where the timber brought to
the factory are stocked., The area is provided so thas 411 the timber
that the factory will require for use up to six months will be stored
there so as to prevent cut in production due to delay in supply of timber,
The area is snacious enough to allow for recording of specieis and dates
of arriving. Stacking the timber outside may during the rainy season
affect the seasonning of timber by aiding the addition of its moisture
contents. To take care of this, a shade is also provided adjacent the open

yard. This allows for air seasoning under the shade.

3.11
KILN
It is possible that by the time the wood will be necded in the covered

gstore, the moisture contents of thetimber is not suitably aim=seasoned

under the shade. In order to ensure a right moisture

17



content in the timber a small artificial Kiln is provided between

the timber shade and the covered timber store. “t s expected that
all timbers arrive at the faotory site satisfying the given specifi-
cations particularly with regards to regularity of supply of species,
quality, limit of permissible defects, method of conversion and

degmee of seasoning - which should be 18 = 22 percent moisture conterts
To maintain standard output and quality of products and reduce wear to
machinery, all timbers must be further Kiln - seasoned to a 15 <12

peraent moisture content,

1€



3.20

RAW MATERIAL STORAGE

There are two raw material stores, one for the timber and the other
for the ace metal., All &re located just before the cutting machines so
as to avoid waste of time in bringing the raw material to the cutting
machines. This short coming is observed in most of the wakshops as the
storage of raw materials is done away from the processing hall. This

shortcoming is eliminated this proposed factory.

A carane is provided in theace metal store so as to ease off loading
of trucks that bring raw material to the factory, Provision is made
for trucks to off-load while inside the ace metal store since the crane

moves only within,

3.30

THE PROCESSING FALLS

The processing halls house all the machines and equipments needed in
processing the raw materials. The machinery layout in the processing
halls atrictly obey the production process., This is of wital importaence
ap the layout plays an important roll in the output of the factory.
This ensures that the workers spend most of the time working instead
of moving up and down before they reach one stage of production. Tool

* boxes are also provided close‘to workers so as to facilitate production.

3.40
SEMI=-FINISHED FRCDUCT STORE

For a factory that produces different types of products and a large
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3.62
PACKING, LEVELLING aMD CONTROL AREA
Finished »reducts are checked, levelled and packed here before
takirg them to the product store. As standard has to be maintained,
it is the duty of this section to sec that products attain high standard

and they are done according to specification.

3.63

THE PRODUCT STOLE

,ifter passing through all the necesssry processing, the lastly,
the finished furniture arrives at the product store where it stays fox:
a vhilc. A% this stage, the furniture is recady for use, so when
customers briné their reccipts of purchase, their supplies are given
%o them or the frctory vehicles c~n load for onward delivery to the

customer s,

3.7

TEE TFCHNIZAL AU XILIARY SECTION

Every factory, no matter how small, nceds maintenance, It is however
adviaeblc to heore rointenance division that can carry out simple service
Jjobs. These are usually geared towards maintenance requirenents t!at
might be peculiar to that particular industry., For most factorice
maintenance workshops cansists of metal works section, carpentary nd

electrical departments. These tradcs require mainly workshops tht are
peculiar to their particular practice, with nccessary auxiliary fittings.
Soma factories might includes a civil works department but this is rare.
n a furniture factory, only the metal works section is required to
take care of the factory machines and also sharpen saw=teeth in case of

WenT. 21



3.7

SaWDUST STIRO

For the disposal of shavings and saw-dust, silo needs be installed]
A1l the initial processing machines, the cutters, planers, thickncssers,
routers and sandcrs are supplied complete with internal ducting system
which suck awa any shavings and duasts that follow during operations,
The silo, otherwise known as extracting tower, houses the machinery thot
performs t! is sucking offect and gives the suched-up materials the
initial processing after which the mnterials re-appear distinctively
as shavings and saw=dust,

This shavings and saw=dust is an e¢ssential raw material ghat can le
put to some good mse. Mixed with portland cement, woodwork slabs can
be obtained., Unfortunately, these is no such factory around that could

farmers
use it as wuch it could be sold to poultry who use it. In
future, it might be used as a component for a new source of manure as
research to that effect is underway at the Agricultural Mesearch

Institute of Ahmadu Bello University, Zaria,

3.80

THE ADMINISTRATIVE BLOCK

This block houses all the sections of the establishment connected
with the day=-to-day runnuiry; of the factory. This building serves as
a link between the outside and the factory as such its positioning
calls for taking &reat care to make sure that it can be easily be
identified., This has been achieved in the design as it is made to be
bhe only storey block and is located at the fore-font of the complex
closer to the way of approaching the factory.

This block accomodates offices for keeping records of accounts,



production, all purchases and sales, advertisements and other impor-
tant documents necessary for the effecient functioning of the factory.
The entrance to the block, that is, customers entrance, is well treated
to portray receptior awx! this helps in identifying the block to an

approaching customer.

3.81

SHOW ROOY

The administrative block also houses the show=-room, It is positioncd
facing the parking space so thet customers arriving on vehicles nre made
to pass it on their way to thc reception, Those customers or visitors
who may use other means of transport come into contact with the show=
room while at the reception. This of great importance fcor ndvertiseme

purposes,

PLREKING SFACE

Farking spaces are apportioned to customers and a seperatec one for
the ndmiﬂistrat%ve workers. The seggregation of the two parking
spaces was found to be appropriate as the customers are linked with
the show=room.

A bicyrle shade is also provided at a seperate place nearer to the
workers entrance because most of the factory worker will come to work
either on motor-cycle or bicycle while the rest use commercial

transport, which the factory will provide at subsidiced rates.

3.90
THE COMMON FACILITIES
Tre modern industrialist now accepts the fact that to be able to

reach the meximum output and maintain it. he has to incorporate in



his project » sound welfare programm: %o atleast maintain if mot pro-
mote the health of his staff, “t is expected that the services of a
medical Doctor will be made available to the need patients once n
week, It is to be arranged that the medical Doctor will be in the
factory clinic every Wednesday between 9 = 12,00 noon, Also
incorporated ih t' e medical programme is the services of two

nurses ard ane dispenser throughout the working hours every day.

3.91

CANTEEN

In business time means money and incentives given to workers
promote productivity. Considering the distance of the site fron
the town, there is a high need for dc;igning a feeding area for the
woerkers and it is expectcd that standard food will be sold to the
workers at subsidised price. This will ensure thet the workers could

have a quick and cheap nmeal without leaving the factory complex.

392

CHANGII.G AND COMMOR ROOMS

A ¢ ™ m room attached to the changing room is provided Where
workera on shift whkcarried beforc their time is due could relax and @
wait fer their turn, They can also use it during brake, Workers
who bring their break-fast or any other meal can take it their, in
which case, they do nct have to go to the canteen.

Lockers, showers, toilets and washing facilities are made
available for the use of factory workers. The changing room is se plnc

such that is very close to the factory building so that factory

workcrs ogn ense thkegsclves without wasting time,



3-23

WORKERS ENTRANCE

4 sepertte vorkers entrace and clocking is provided so that werkers
do not have to wait on the road i.e. by the gate~-house and clock thete,
This is considered unfit for amodern factory design. The entrance is
so provided such that a direct line of movement for the factory

workers is achieved,

3.94.

GATE HOUSES

The gate~house in the factory, two in number, is so positioned as
to allow a prop.:r control of inecoming and out-going vehicles, staff

end nlso the public.
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CHAPTER FOUR

CONCEFTUAL ANALYSIS



L.,01

DESIGN CONCEPT

The site layout. The industrial complex is situated on a slightly
slopy land which gives the factory sectton the ﬁdvantaga of using the
difference of levels. To this end, the provision of loading for thc .
finished products is not necessary. The workers from Zabi, Muchiya =nd
other areas around will gain access to the factory through the road nct-
workthatexist in the industrial aréa.

The plamning of the site layout is influenced by the followiing
concepts.

(1) the grouping of the different sections in aecofdance with their
functions

(ii) the need to emphasize the interdependence of different sectiorc,

(iii) the intergration of diffetrent sections (which work together to
keep the factory going ) into a unified complex. The different
sections are compactly integrated as much as funtionally and
safely possible,

(iv) creation cof interaction between the ssaff of differert sections
and departrents of the complex.

4,02

CIRCULATION

Theere are two major circulations in the complex., These are:-

(i) the ve" {ulrr movements

(ii) the pedestrian moverments.

The only other movement in the complex is that of fork lifts that
operates within the timber yard., In planning the cir€fulaticn, the
following are achieved:-

(i) reduction of the working distances between different parts of
the complext as much as possible with duc congideration to the functicone

of these scctions, The major walk-away which links the worker




. R
entrance hall and the gigduction area iz provided with covered wolk-
way to.protent tke workers from surn and rain,

ii'Seggregtticn ©i vhe polistrian moverments from that of the
vehicular, one, and also that of the moverents of workers and
customers where seperate entrances arc provided. These two achicve-~
rents are necessary for the safety of pedestrians and the deconges—
tion of the entrance hall.

i1ii. two seperate gates are nrdavided for the intake of Pawo materials
which is considefcd as a dirt gate and the other a clean one where
products are taken cut. The later alsc serves as t ¢ workers and

customers acéess to the complex. The two gntes are Rinked with an

internal road which provides access in case of ementualitics.

.03

STURCTURL

The factery scction is the largect blocke Due to invelvements of
machines with heavy virations and movements of men and processing
materials, widcr spacing ol columha was found to be most su.“-"1:,
Therefore, a structural grid of 12m centre to centre is chosen -7
for cclumn spacing. The columns, beams and the folded plates for
the roof are all precast elements. PFPrefabrication aids speedy erec-
tion witi less lobour force than instu construction. YNone lodd bearing
walls arc provided in the starting mectcrial store and the product
store. The other areas of the factor section hnvecurta*p wall up to
two metre hight from the floorfﬁ&lbuudbg qompleta g}azing throughout
up to four and a half metrew from the fléor and finglly a cladding

wnll complete the external walling system,
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The determination of any particular structural system for the
factory building as enumerated above is chosen in connection with
the following factorsi-
i. fleribility in planning as regards to extentions and altcrationsy
ii. the noture of work handled in the building
iii. good eccneony

iv. genernl se-thetics of <he milding,

L.oY

WALLLS

For partitfon inside the factory wardrobs with sliding dooes are
provided for storing tools and othexr items like the upholstry materials
for essy taach in order to facilitate the producticn works, “anderete
blecks arc ced nnd tic height is about two netres, just below the
window level. The wardrobes are not previded everywhere in the

processing hall but only whcre they nre neeessary,

4.20

SERVICE DUCTS

Scrwice duets arc provided in the timber processing hall wkre z])
the machines in this area are previdted with ducts thet sacks awny )
shevings of (ke wood, This ensures not only n clean predustion pr o a:
but also ¢ heaithy working place for the workers. With t'. wse . ~eh
nocknes the factory will be a2 pollution free factery. A1l the shavings
will be sucked dcwn to the ductes thnt are located under the floer cf the
production hall, The shavings cculd be sucked not only by deducting
under the floor but also through the roof., Ducting under the floor is
peepared to that through the roof becavee the difference of levels

on the site will be made use of,
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.20

LIGHTING

Good factory lighting facilities facilitates work without straining.
As many windows as possible are previded in this factory, The importance
attached to lightening is cvident in the design as up to about onc=third
of the external wall of the factory is glazed, In additicn to this
artificial lightening in form ef flourescent lighting will be uscd
in c¢ase it is needed on dags the weatheris dark, The orientation of
the builaings is in North-south direction., This orientation will help
elininate glaring effect of the sun 28 much as possible without uvsings

sun shading deviccs,.

4.30
VENTILATION
Cross ventilation is provided throughout thc factory complex., The
adoption of folded plates for réefing system in the producticn halls
in addition to the limitiess openings provided enhanced both ventilation
ventilation
and lightening, “rtificial/is not considered necessary in the produc-

tion halls ard other areas except in the administrative block where

air conditioners will be provided.

L0

FLEXIPILITY ~ Extensions and Alterations

In the factory designs, the word flexibility brings a lot of
confusion, Flexibility does not, fr instance, meaw: that the factory
manager will one morning decide to tur the processing hall intec a
showeroom or visa~versa, Should that happen, the architect would l-v.
failed his propetion for this will indicate that enough thcurht was
given at initial stage, to specific functions of the required accomoda-

tione atleast to stop the said manager from reversing an already working
e i 30
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process.
However, in this peoject, flexible means "adaptable to new conditions

*t is n fact that the products from this factory are to be type of stand-
argd for pﬁgg;;ular items, and it is also an open secret thet in the
furniture industry only the fittest survive. it is of paramount
irmortance that thc financier must be alert to the fashion and tastcs

of the day - in the liglt of new techniques of production and medcrn

way if advertiscurent, Opaces for cxtension has been provided,

k.50

FIRE RESISTANCE
Steel is mbre susceptible to fire than concrete. This accounts for

the use of concere columns and beanms, and of sanderete blocks which will
offer effective and long resistance io the out-=break of fire. Unlike
oil refinery, the risk of fire hazard in the Zaria factory is very low
for the following reasons:-

(1) 411 the shavings and saw-duest are sucked away to an extraction
tower where they are processed and sold to customers

(ii) A11 employees are warned not to throw lighted cigarette heads

or other naked lights into those areas where dried timber, venear and
combustible chemicals are stocked, while the factory workers are
prohibitcd from smoking dm the factory areas. Smokes will be allowed
some few minutes to go to their common room to smoke which is situatng

very close to the factory.

La51
OTHER MEANS OF FIRE RESISTANCE
It is also necessary to provide fire fighting equipment and such
qquipment as would automatically become active as a direct result
of temperatyre rise. These measures may be summarised as fcllows:-
31




(i) sprinker systems. fire hydrants and fire extinguishers should le
made availabloj

(ii) electrical lines and equipments should be surrounded in their
ad jacent quarters by jncombustible materials.

(iii) Goa factory housz keepirz

(iv) ¥rovision of direct link to the Zaria ire Sexrwioc ezation.
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5.10

LOCATION

Industrics however, suall they may be if not located at a well
planned area within the master plan, will lead to urban decay, the
desease that turned most advanced countries into hot beds of vholence
delapidation, overcrowding and very soon pecple will move to leave
deso’ute areas., After taking care of this unhealthy situation, other
fastors that influence selection of a site for locating an industry
are looked into. Some of those factoss includes-

(i) proximity to source of raw material

(ii) availability of suitable 1l-ud with required acereage

(11i) availability of good road and other access facilities

(iv) availability of necessary industrisl services and required labour

(v) amiable climdtic conditions

The site of the proposed factory is located in the propesed Zaria
Light Industriel Area as planned in the Land-use map of Zaria town-
ghip. This area housed similar light industries such as the “arin
0il mills, Cadbury and the A.J, Seward. The area is suitable for siting
guch an industry since there will be comformity to the other kinds
of industries around it as tey pose less problems of industrial waste
hazards in that their waste can easily be disposed of, The position
of Zaria offers an advansage ns ‘t is about the heart of the major
traffic arteries that 1link the major 'orthern states towns such as
Lano, Katsina, Sokoto, Jos ~nd Fano, This means that distribution

“of the finsihed products will be easy =rd this will ensure gquick

delivery.
3k
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Se12

SITE CLIMATE

The climatic esonditions of Zaria provide an amiable working conditions
for most part of the year if not througkut the year. &asically, the
climatic conditions of Zaria fall into the following four secasons:-
(i) Dry season ( winter and hormattan period ) November to February
(ii) Hot season - March to April
(iii) Trunder storms and squals - May to June

(iv ) Rainy season - July to October

The charts below shows = tabulation of the various characteristice

of the climatic corditions tlrowrhout the year.
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5.20

SITE ANALYSIS

Various factors hove contributed to the choice éf the site. Dedide
the suitable climatic conditions already refered to in the discussior
above, therc are also specific considcrations that apply to this

site in particular,

5.21

VIEWS AND VISTAS

The site has high potentials of good views with excellert vistas ot
least in three major directions whch if fully utilized will net only
provide the ¥iable working environment for thc workers bt also =
beautiful scenery for people to walk around. This willl be of

particular importance for commercial and advertisement purposes.

5.30 "

SERVICES

This area is dominatcd by some industries as such most of the
sergices meant for industriazl use are already existing, To this end
services like power supply, railsiding, access road, water and
telephone services can easily be tapped or imporved for the use of the
proposed factory.

The site has slop of about L% which c-n scrve as masural draimge
Coupled with the advantage of a2 small strcam which now serves as n

madn drainage for the existing factories as well as waste disposal

point,



5.40

ACCEESIBILITY

Access th tle site has aliendy been developed lending to the
adjocert industries and to the siall villepe over the banks of tlc
stream, Norcover, the fnetory is sited close to tte major access rord
tc the indvetrisl mpc~ sc th 't is is clenrly loccted ard is stroight
forword for ¢osy loention, £nother inportant sspect of the site is 1o
frret t -t » goed link~jre could be made ns already propeosed in the new
Land Usc map tc the new Vane rord thereby making it easier to connect
to any cther part of the country f r distrib tion of geod te custoners,

Rail scrvices nre 2lso very well developed for any goods travsyortrt.ona

5.50
S10E IMPROVERAT
i1thousgh the site sounds perfect it - as its short-comings and

special atterntion was given to such areas.

Pedestrian movements - Pedestrian access m.ﬁﬂ developed =5
pregently no sporated pedestrian walk-ways.exist rather, the vehiculer
accese nlso serves as the pedestrian access. It is therefore nccrssary
that a provision is mnde feor the safety of the pedeétri:ms. Along wit
this probvlems is thit of acecss by lined buses and taxis. I hove thire-
fore proposed a bus stop te cater for the taxis and buses tlat will

convey sore of the factory workers,

b1
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SCHIDULE OF ACCOMMODATION

ACCOHMODAY ION

"AREA REQUIRED 12

- 89

(1) . {2)

INTRIAL PROCEISING _ : 1
R -1 i
WOOoD PRODUCTION .. oty - } '

Open Tiwber Yard : 230440

. ;

Covered Timber Shade ; 46840
Tinber Kiln | 10840 ‘
a L i
Timber Plywood and Venecrs 3tore ; 288.0 |
Marking Out ; 36 ¢0 L
Sawdust Silo i 3640 )
Procoasing Hall 756 40 |
} ¢
Tools Storage i 5040 i
: !
‘: .'
MELAL PRODUGTION i !
§ i
Ace Ketal Store i 43240 .
., |
Sizing and Stralghtening | 108,0 ;
Processing Tall : 900 ¢0 ‘
o E
Workers ! Passage ST 10640 !
Saoking Roon 5 . 1840 .
H ]
Foromens Offices : 240 :
- Somimlinished Products Store ‘ 355 40 ;
. — . i
. . : ;
Sub~Total i 599680 ¢
: i
J



! 2
FPINAL PUOCESS1AG BALL :
Painting Area . 46 .0
Spraying Booth i_ 4640

: Polishing Area E 4640

; Drying Lrea . 198.0

: Assembly of Hetnl and Wooden parts % 216,0

; Upholstery Area e 16240

% Control,Levelling and Packing Arca © 16240

+ Product Store . l 32440

" Maintenance Division [ 268,0

; b 9,456,00 -

TOTAL AREA OF PRODUCTION SECTION :

' _S;ES.I;‘.L FACILITIES i

. SLOACKING ROOM ; s

| Toilets {including duct) * 67.0

: Showers | .. ' E 53540
Chonging Room ‘ 14340
Cormon Roor ‘ 7140

: Covored Wallwnys ; 218,40

Sub-Total

- P e & AR

5_, 5240

Lo



—_—— —
4 bt ]
1 P-4
—
Y
- .

Tarunda:

Foors

2’ Shecxra

Cocldng ivees .nd Scrrery
Aatdoor Cucldng ‘roa
Mal.s Changing Roon

Y raim Ch-neing Room

DATICTH

VN DI 10N

"

33w Carl Poon

n:c-__._,f_v... +3 To~m

2740
19.0
8.0
10040
2540
1840
1940
12.0
12,0

200 0

8,0

16,0

oc:: ? 16,0

vagtinaud Dot 2 8.0
Poileis 840
Temnala Do’ le 8.0
75 0 840
Sub=Total ' 512,0

L1
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Sub=Total

1 ' 2
¥ RKEPS ' _ENTRANCE :
Leoeption ' 1640
Clocking In and Out f 28,0
Yaiting lrea 1640
- JMLL AREL OF SOCILL FACILITIFRS ;. Lazl

g

D INISTRTION SROTTON ‘

GROUHD _FLOOR (linus Welfare Diviaion)

llain Bntrance And Waiting ‘ 1640
2eception (Telephone/Enquiries) 840
£hor Room ° 560
Talra Office 2440
acounts Office plus Cashier 3240
ral Office 40.0
Tue!nical Drawing Office . 3240
“ingiCnary Store 24 .0
re 8,0
-1 Case (2) _ 2440
1'% Toilets l 12,0
—¢ ilca Toilets 840
i~..didor 720
356.0

L2



-
rna

FI3ST FLOOR
Lobby 1640
General Man~ico+ (plus Toilct) 3240

Secrctary ond Waiting 1640

Deputy Gener.l Moowgror 2440
Saeoretiry and Uaiting 1640
Froduction ilannger 24,0
Sales langcer 2440
Sceretary and “initing 1640
Doputy Production Hunager 2440
Conpeny JSzer-ta: y/iecountnn® : 2ire0

Scerctary and Taiting 16.0
Blectrical and liechanical Jugircoy 1640
Cofar .ne’ itoon 40,0
Coffen Room . 8.0

Store 16,0
Utility itoou .0
Hales Toileh 1240

Pemales Toilot 8.0

Corridor 800

Sub=Total
TOTAL  RE.L OF /DIIIISTR.TION 3DCTION 116,90
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e

. p—

— . e

O FS :
Gezerntor duusce : 5540 :
Garas 39 : 108,0 ;
Bicyele Shace 3040 ;
Custoners Caw Fork 1) W0 '
L]
Worlors Car Tar 18,0
NIRRAPE ] 22240
T r e oF er 222,0 f
TOYAL AT CT CLILDA 22,0
i
ey . 7'1456'0 .
Scoaindl Prcils’ios 1,124.0
Slpinicdredion 3 ction . 77640
Othezs 222,90
[}
-
CRAID TOT; L, 9,578.0
. 3




€+20 SUMM/RY OF M.CHINE/REOUTI

PHENT L.YOUT

piscrIprIon (L)

LIBER YiRD

)M ITY

1]
L]
1]
1]
Fork £+ 2 |
[ :R _-:I_I.l‘l i
I {
Heoater with St 1
Pipes and Spry Jots 1
Frn 1
\ )
1 ' :/ ,O" i
i tre 1 1
oM wide Traecl 1
— — i
WOOD PROCESSING 'L'LL ‘
]
Crass Cutting llachinc 2 )
L
Circular 3 4
’I_ »
i i (¥ ] iy
i Surfacs pl !‘L,E‘/i eness 6 ,
\
Kot 11 Drill 2 .
! '
]
Flanners 2
'
Milling Eac 2
, . , . i
Loanoning  e=tle= 2 '
r Jross 2
¢ Bels Sanders 2

Vaneer Prass

Capenters! Vork Benches

no

r




e .
3
— = ——
»CEF _LALLL STORE

e Spnt oy -
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6430 L.BOUR SUMGLLRY
DEP/RTHENT i ESTLU'TED PERCENT.GE
{ LLBOUR FORCE
i
i
| Produetion 128 62%
L]
2e Jdninistration ) 35 17%
i
Je Haintenance 8 ' W
fe Welfare & Social Establishe '
nents _ 14 %
|
He Oth..rs 10 . 5%

. 11: )
Total 195 95%
Safety ilargine 5% 10 5%
Grand Total 205 100%

L9
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Industrial Buildings and Factorics
Industrial Iuildings Details
Aesthetics & Technology in Building

Components & Tinishes

Industrialised Buillding Sceries
Building for Industry 1 & 11
Factory Planning & Layout (Plant)

Factory ‘anagerent

Building Construction Volume 111
The Construction of Building Volume 111
Joinery

Mitchells Advance Puilding Construvction -~
The Structure .

Structure and Form in Modern Architecture

A History of Duilding Materials
Advanced Woodwork and Furniture Making
The Nigerian Wooden Purniture Industry

Furniture Yactory, Sapale (Thesis)
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Oeweld W, Grude
F. Roycraft
Per & lervi

Harold ¥ing and
Man tverest

Henn
Ircson

K.G. Rockyer

We B, Mackay
R, Barry

Eastivichfield
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J.5. Foster

Curt Siegel

HNorman 5avey

L. Feirer

D. Rittle Inc
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