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5 | CHAPTER ONE
GeneralfIﬁtroﬁuctign ané‘ﬁcope of Pxééect:
é&mﬁ,aﬁé Objectives of Prodscts
R@Séaraﬁ Methodology and Data Collection:

Brief E&storical Background of the'Proéac%.

&ériculture is no doubt the most important ecomnomic
activi%y"iﬁi the world. It is estimated %hat agriculture
' aagagg%  about  ‘two-thirds of the world’s . population
{Gnokérhcréye,:ﬂ 1985:  132-147). Eurﬁheim@fe, agriculture
Supplies the world ﬁitﬁ the primary products which are
essen%ial for life. It is a source of supply for faadstuffs,
dailyfpkﬁduetsm beverages and industrial raw materials.
| ‘?he gignificance of agriculture as an eqenomic
&ctivity in the rural areas is in fact more eruéiallim the
deveiaging cﬁuntries where most of the rural people are
 kagri§u1turi5ts‘ Most African aaﬁntriﬁs recognize these
'imgagtant roleg of agricultare in the,&evelcgment»plans have

g@naially emphasized the need %o increase égriC&lt&ral

ﬁradﬁcti?ity.




e P i

In gﬁigerié, the Federal Government in collaboration
with St%te Governments in striving hard to provide the
‘Aéceﬁsar§ inputs 113& mechanization and agricultural
extensiog services (especially in rural areas) to ensure a
suecessngin agricultural éé&alﬁpm@at strategies. Despite
these af&@rts by the government, +the relative importance of
agticulﬁure seem to be declining as the asnﬂtry d&?ﬁl@?$ §§&
*agulation grows. b

Evi&eﬁca has shown that the government s effor% iz not

yvielding much success as people continue to move from our

rural afeas to urban centres in search of non-farm jobs. The
mechaniéaﬁicn provided by the government has not: been very
hﬁiﬁfﬁlg to ‘the rural farmers as not very meny of them ocan
afford %he purchase or hire of these machineries even at the
said’ g?vernment subsidized rate. Extension services whose
primarygabjective is to improve égricultura&vpyaaudtivity by
~edﬁaatiﬁg farmers especially in rural areas have alsco failed
te an extent. This fallure stems from the methods and
teehniéues employed by the éextension workers. One extension
Workerg is assigned to a village of aboub five hundred
farmar% to educate them. The extension work is concerned

‘with hew to raise the standard of living of the rural farmer




censideging his peculiar problems and this is done using
d&mﬁnst%a%i&n-‘plats and model farms as teaching devices at
%illag% or group meetings, market days and the like
practi%as that are viewed as good. ; |
?%&36 unsuccessful field of the governments”™ efforts
hasg lé@ te a continucus rural-urban nigration of especlally
the ra%al vouth in search of non-farm Jobs. For some lucky
-ones t&eir'dreams come true while for countless ;theré, the
city &5 a harsh and disillusioning place. An uncontrolled
axpanéian of our urban areas overwhelms the efforts of th
authméitieﬁ to  keep pacé with the provision of roads and
serviées. Efforts Thave to be made to promote fhe smaller
tawns; and provincial centres as alternative centres of
dav&i%ymenp‘ Rural 1life must also bhe im@rev&ﬁ»sé that it
effe%é people a more attractive future than migration to the
urbag slums. It is high time to identify more appropriate
ebé&étives for agricultural development gafticuiarly in
rurai areas of which igffastraataral provision must be an
iﬁt&?fal part and to establish the broad g&idélina of a
stra&egy thfc&gh which these goals can be achieved.
E‘B%arigg this in mind, every Nigerian is faced with a -

national assignment - a task that muzt bﬁva@camplished,if we

g
K




. O,
s - ”‘

are té %urviva, Thig task is the revival of agricultural
develsgm%nt in Nigeria. In this crucial natianal?assignmentj
t&a buiidiﬂg,iﬁdustry has got an important rcla'ta play in
the wpfﬁ%iﬁiéﬁ 9f infra5traaﬁare and this cannot bz done
effeativély without aﬂy'afahitaetural touch or contribution.
From %ﬁ architectural point of view, infrastructural
resouré%s play a prominent role in égricﬁlﬁural
madarnigati&n,and rural development. This project therefore
seeks %& make our rural aresas a bebter place for a brighter
futurs %braugh proevision of adequate facilities for manpowsr
,traiﬂin%d research on agriculturai activi%ias, home
ecenmmﬁgs and food nutrition for women among others in an
agricuétmrai community with a difference. | |
Tﬁe integrated agricultural ocomplex will 'hake into
cegnisémce provisions of facilities like:
ﬁneillgry b&iléingﬁ - admin block, service yard, stores,
‘g quarters for Junior staff, Gliﬂiﬁi and
| veterinary’mentreﬁ | :
Fisheéy Unit - ponds, dams, cold store, smoking room,

Pcalt?y Unit - layver and broiler hamsess hatchery unit and

vrocessing unit.
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1

Eivesieck Unit - guarantine unit, cattle ranch, sheep and
§ goat shed, dairy unit, abattoir and grazing
7 field. |

Crop farm ~ maize, corn, millet and yvam farms.

ﬁarticuitural zone - flower and vegetable gardens, green

i

housze. )
ﬁn a nutshell, this project will focus on different

waysévarahitesture can be used to intensify égriaulturél‘

gr@ﬁéh in realization sfvthg‘natiﬁﬁgl objective.

1.2 AIMS AND QBJECTIVES OF PROJECT :
éThis project aims at various ways in which architecture

can ﬁevive agricultural develapment'as exylained‘beléwz

a. ETo provide a cemﬁléx where prototype @e?hegs and -
étachnigues of agrioulitural production will be
éadvértised to ease the finanaial problenms of farmers
étrying to hire or buy heavy machines for farming.
éBesides advertisement, the complex will also make
Epr@¥isi@ﬁ3 for demonstration halls and training centres

Ffor farmers.

b. f?s wipe out the belief pecple hold about asriculture/

farming as being Just cultivating a piece of land and




%
i
i

growing animals for food.

By% providing educational facilitiss for training
faémers not only to cultivate land and grow animals but
aléa to develop betier ways of plamning a farm set up,
imézovem&nt of effectiveness of their cooperatives,
maﬁagement of family income, <child care .faéé and
nugrition‘ |
ﬁa%iiities will also be provided for training of women
ﬁa% give them additional better life in the rural

en?irsnmant, which is also a national objective.

Another aim of the project is to provide research

e

facilities on orops and livestock and on human

nutrition in order to discover new facts  about
agriculture and nutritional value of farm produce and

i

toé transfer the discovered facts to the farmers in a

,muéh more conducive environment.

',Prévisiaﬁ of facilities for recycling of residues and

&yépraducts to maximize internal input aﬁd minimize
exéerﬁal inputb.

Th% project will also seek to keep farmers busy all
th%@ugh the year by proper planning of the facilitiss

to' avoid idle tims for farmers. The complex will also




1? i, i i

prov&ée additional employment opportunities for rural
| ygﬁt@s to earn a brighter future in the rural set up
than going into the cities.

h. &gri%altural technology  students and even food
téch@&lﬂgy sﬁ&d&atg will have an ideal place for proper
inda%trial training with a proper feel of a veal farm
5itu;tion to practicalise what they are being taught
in Séhﬁﬁl.

Methéds of research and data collection £for this

project are:

i. Liverature ©review of agricultural .bocks and
journals.

ii,  Questionnaires to find out present problems of

- agriculture and future proposals.

foate
foit
It
%,

éﬁaﬁa studies of sxlsting livestock, orop and fish
éfarms within and outaide the state.
1.4.1 Eﬁﬁiﬂﬁiﬁgﬁ.Qi.égzigmliﬂtﬁi Primitive man subsisted by
 gath&ringi nuts, grains and fruite and catching animals and
fish férfmeat, He learned to harvest before hﬁ% disgovered

how to p?ant* The legends of the beginning of cultivation

|
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ccversé a wide range of speculations, including divine
teaéhin%s-by gods, observation of sprouting seeds in burial
greundsz and of &olonies of ants that were believed to
nurturez seeds and to harvest‘ and store grain, The
archaee?agiaal discoveries show man using stone weapons and
arrow %eads to kill animals for food. Soil working
implemeéts were probably made of wood and were ncﬁ
presarv%d. The nore recgnt investigations led to the
ccnclusian that agriculture began much earlier in the
history%of human development than was formerly supposed.

Th% primitive nomads or wondering families were the
first té live by hﬁnting and fishing, wonder from one rich
pasture% or forest to another. In pre~historic times; some
colbnie% of the human family settled infertile valleys and
began.ci§ilization as wés defined. The dog was probably the
animal férst domesticated by the hunters. The horse was sone
what 1at%r, Goats, cattle and sheep were oanfiﬁed f;r meat
and milki For 10,000 years, men explored the earth seeking
places %or permanent hémes befoxe they settled and began to
‘;éevelﬁg.égriﬂalturﬁ, ,

1.4.2 ,i@xlx,ﬁggglggmanig The development of agriculture

was an Eintenaificatian by man of his food sextractive

3
b




8

eceSsesé' More 'foad could be obtained in a given area by
sncaaragiﬁg plant and animal species found wuseful. This
provided %fﬁﬁﬁ for an increased population and gave better
-opportuni@y for éettled life. Durable houses as well as
tools sac& as pestles, mortars and grinding stones, all of
which haﬁélaﬁg been known in scattered places came into more
general u%e‘ . | |
: ~~% L URAL UBYRL NT. IN NIGERIA
The étyﬁe of agriculture that was practised during this
period wés mainlg rural agriculture. The t@chnigue of
agricuitu#al productién during this period was véry 5impia;
hoe ané,?cutlasﬁ were important implements which helped
p&c?l&” té expand cultivation in the rain forest zone. As
time wentjcn incte&ées inhuman population led pe@ple to look
for new %ettlements where they culiivated crops aﬁd' raised
animals. |

1.5.2 Colonial Period

whené the British conquered the ethnic :‘groups  in

Nigeria, fthey’estabiished the 5y5i3mf0f indirect ruls. They
ruled th%@ugh warrant chiefs that were appointed by them.

These chisfs took advantage of their positions to use slaves




on t&eix farms. The exploitation of the slaves and the
contrél of land was the beginning of mechanized agriculture
in ﬂigarla,

Peaaant farmers were forced to produce cash crops like
cocoagand 0il palm which were sold to the British merchants
at véry cheap prices. Later gther Europeans Joined +the
Briti%h to buy farm products from ﬂigéria, This lad to the
3preaé of rural plantation farms and individual commercial
'farms. .

1. ¢,3 after Independence

ﬁ geria  Dbegan to develop her own agricultursl gsliaiﬁq
and,nrograﬁmes immediately after independence. Tha p@lleles
‘emﬁhWS1zed the production of cash crops and betwmen 1953 and

13@6,; these poll were almed at developing export orops

ol
in order to esarn forsign exchange.
1.5.4 ﬁgzigﬂiigxai,ﬂazgigymgni Schemes

Since independence, various governments in Nigeria have

adopt ed various plans to devalop agriculture. Some of the
m@asureg adopted by state and federal governments to develop
agriculture include:

i. Sub31d1es on agrlcultural inputs (fertlllzer sesds and

1nseaticzdes)
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é Geograghioal Location
§ ciimate and yegebation
‘? GeoloBY
| Soils ) :
RﬁL BACKGROUND:

Economy and Commerce

People

&gficultural Land-Usé

mongst the Nupes

Group farming &

irdy States of the Sederal

spate 18 one. of the th
when the numbel
by +he

ﬁiéer
14 wags create

4 in 1976
a Lo nlneteen,‘

Higey State is

Ragublié of Nigeria.
increased from twel?

of sta£@5 were
éiv151an of the former ﬁortﬁrﬁestern grate.
1@6&%&@ in the middle pelt reglon of Nigeria and 18
pxeﬁaﬁtlv beun&ed by‘five-statea and the Federal Capital
Territory with the division of the country into £hirty
To the north of the state are Kebbl. Sokoto and

states.
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Kaduna 5%&&&5. To the séuth are Kwars and Kogi states. The
state deriveé its name from the famous river Niger. Baseﬁ on
the 1991 census figure, nger State have a pmpulatlan of two
mzllzmn,‘ﬁaur hundred and eighty two thousand, three hundred

and sixtyﬁseveﬁ {2;482,36?).

2.1.2 Qi;mﬁzﬁ.aaﬂ,ﬁﬁgﬂzaiiﬁn
Eig&r State 1is characterized by a spatial variation
~in the t%tal antual rainfall. The length of the dry season
“varies 'écnSiderabiy but high variability in the monthly
total rainfall is characteristic of the entire region. Niger
State iafa zone of transition between the forested south and
the sud%i savannah.
ﬁiéﬂa has a mean annual rainfall of 1334mm (52 inches).
taken ér@m an exceptionally long period of 54 years. The
highestg mean monthly rainfall is in September wiﬁh‘ almost
300mm ?il.? inches). The rainy season starts in April and
lasts h%tweeﬂ 180 - 200 days. The mean monthly 'temperatﬁre |
0
is haghest in March at 30.5 € (87 F) and lowest in August at
21.1 Cgi?7aﬁ}
Tke vegetation of +this region like the elimate is

During

~\»,tran5xtlonal~and consists of open savannah,waoéland.
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the e%rly dry season when the vegetation is usually burnt,
the gréuﬁﬁ beacomes barren and blackened. DSeveral trees are
ééstro%ad in the ann&al fires w@il& others merely loose
their leaves but sﬁrvive with partly burnt trunks. No sconer
is theébﬂsh»fir&é thén the grass bégins to sprout, and in a
- few gé&ks the'gr&und iz covered with green grass. Some of
the t?&e& also come into new leaf before the rains begin.
Rank érass and trees dominate the landscape contrast with
‘the ba?reness of the dry season.

To put up with the climate of +this region, most
»builéiﬁgﬁ are designed with courtyards ﬁpan to the sky for
iaximué 'ventilatimn, This is to hslp solve th&~pr§blam of
high éemp&rature all year round, ¥Hindows are normally
§rat&c§eé by roof averhangﬁvaﬁé wall @raéé@tiena e reduoce
the effect of sunlight. Intensive farming activities take
place éf@r only five months {(April - Segtember};d§riﬁg the

rainy gseason. Because of the effects of this climate, most

units'fin ny proposed complex will be designed to have open
: ‘courtyérd. Secondly, +the complex will be planned such that
ﬁfarmers'@r trainees would be busy all year round regardless

of whether it is rainy season or not.
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2.1.3 Geoloay of the Siate

The geology of nger State has a fundamental effecﬁ on
the eharacterlsticw of the various regions within the state.
Thraefmaiﬁ geological formations underlie Niger GState. The
nerthﬁéést half of the state lies on granite, gneisses and
relatéd rocks of ‘the basement  complex. Sgndstcnes,
siltséanas and clays of the HNupe sandstones kormatian
unﬁeriie most of the south-western half of the ététe‘ There
are éﬁyosits of river alluvium of various ages in the river
valle%svwhich cross both the other major geclogical units.
2.1.4 Soils

ﬁlmaqt all of the secil types typlcal to the savann&h
ragians of West Africas are ra@resented in Niger State. Beils
vary }fram the skeletal soils found -around rock outcrops of
the Sasement Complex and mesas of thé Nupe sandstones  to
desp }eyar i50 om) soll of valley fadama. In general. desper
soiiﬁ, unless too free draining, are bhetter from the point

of iiew of agriculture and are found on lower lying land

awayffram hills or on extensive undissected plains.




2.2.1 Econony and Commerce

j Until recently, Niger State was known te be one of the
least ﬁ&velmgaé sates of the federation. In fact according
to the 7th edition of the industrial directory, the state
was éaid t¢  have inherited only four industriss out of.
fifﬁeén from the former Horth-Western state after the
creat?en of the new state, but thiz was excluding small
3¢aié:iﬁdu3trias, |

| éThe situation has however changed following the
iutfééuatian of 5mﬁil acale industrises (like Chanchaga clay
yféﬁéﬁtﬁa Minna Bottling Company, Bossoc Flour MNill, Mona
Jniﬁé Factory) and the recent re-division of Higeria into
thirty states which has earned the state more  local
gav%;nmsﬁt areas  with an advantage of more  revenue
gan%rating,&raaa lke Kainli dam and others.

; Eith the presentfface 1ift Minna is receiving, it is
'moﬁi likely that more industries will be establisheﬂ, This
,9résant rate of ﬁevele?m&nt has brought in many construction
~c¢$§§nies 1ike Jﬂliasrﬁergar; Turnkey, Bouyguss, Foundation

Mira and a host of others.




- state capital

Zone "B° -
Zone °C° -

The

Chanchaga, Shiroro,% Paikoro, Bosso, Gurara

and Suleja.

Ridau, Agwarea, ﬁbrga, Mariga, Magama,

Wushishi and Rafi,

people af ﬁiger'State~fa£1 into four majer‘~groups

namely, the Nupes, Gwaris, Hausa® and Kamberis. Minna, the

iz bagically a Gwaﬁi town and got its name

fremva'ritual ﬁarfgrméﬁ yearly by tha‘gwari founders of the

town to obseﬁ?e the beginning of a new year. The early

settlers and founder of the town 3ived on top of the range

of hills which line the eastern a&d northern sides of the

present Minna.

remains in the

Evideﬁce of early settlement on the hill top

form of dilapidated foundations, ' broken pots

and many baobab trees that charabteriZed ancient towns in

the north. H

first was in

owever, before the town became a modern city

‘that 1t is now, it went through four metamorphoses. The
1905 when the construction work of the rail

line got to the area. The seaﬁnﬁ‘face 1ift in 1908 when an

Alkali (Judge

netamorphosis

present Paida.

i

) was provided for the camps. The third

was in 1910 when the Gwarl inhabitants decided

to move from the hill top to settle down on the zresass of the

The fourth change of status of the town came
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unhealthy. The
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1876 when it was made State Capital of the

é
Since then the gavernmant has

ﬁigﬁr State.
hard to give ﬁinna a face liftrand & losk
te capxtal | :
live in large vill%ges, most mf‘which ‘have
ements - which eanaiét of small farm harmlets
within a radius of 51& tc seven miles of the

The harmlets of a v111&ge are aften founded:
seax;h of better oY more farmland and may be
harvests are ys@rkgr if the sites prove
ham}e* is essentially a rural farm outpost

1al life of its own. It possesses no market,

galitical organization and celebrates its
monies with the matﬁer village,
bas; Hausas and Fulani settled permanently

ory. The Kamberis who are essentially upland

the most widespread group and are found in

rict,  EKontagora eﬁirate, Agwaras and Borgu

areas. They live iﬂ small saattered hamlets often leaat&d in

Kamberis farmarly

 much of the present day Kontagors |

inaccessible country szde.

W

‘ According %@ Gun, the

lived in Yaarzgtarritery which include

mirate; but were forced




to retire in

destructlen of
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small numbers int¢ the bush following +the

11ves and 5ettlements during Fulanl mllitary

e@arati&ns in the area during thﬁ“i&ﬁﬁs‘
2.2.3 Agricultural Land-Use

The first important fact about farming in this region

is that farmland is abundant, so %very member of any villagé

csmmunity, can

farm ag much land as he requires to maintain

his family. Farm sizes are large%by Nigerian standards, the

; limiting factor being the numbér of working adults per

fanmily or the ameunt of labaur the farmer can enmploy.

Amongst the Kamberzs who are reputed to be thﬁ mcst

\enérgetic faﬁmers in this region, each adult male cultivates

between four to six acres every year. The lowest acreage per

‘man is recorded in the Nupe area, where adult males ‘rarely

cultivate nmore

Another

i

|

fact about farmzsizas is that fadama (swampy)

i

than three acres per vear.

farms and field along streams are much smaller than fields

on the uplands

is the most important cyrop in this region and covers up to
95% of +the land cultlvated by Kamber1 farmers., It is the

main staple food in Kcntagora and Borgu as well as  raw

. material for

Whlch are generally less fertlla,lﬁulﬂga corn

beer, ‘which the Kamberls consume  ind large




paid 1abourt
- Nupe 7
. Arming groups aye erganizad on 1i ,
usually Copsian o _ % ilineage hasis
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g&aﬁtiti&a‘ It gis usually inter-cropped with wmillet and
cowpeas. Yam is 1mpartant amongst the Nupes and Gwarig. Rice
cultivation hasg expaﬁéeﬁ rapidly during the 1a$t flftean
years as shown in the case of Bida. Unlike other crops, rice
iz grown continmously on the same fileld every year. Although
in gome areas the land may be left fallow for ons year after
five years of continuous cropping.

2.2.4 Group Farming Amongst the Hupes

Group farming iz an aspect of traditional food farming
which was once 'gammoﬁ all over Nigeria and is still
- practiced, albeit;ﬁith considerable modifications in various
parts of the country. It is a system of farm labour supply
which makes it gﬁssible for a farmer to cultivate a larger
acreage than he wonld normally be abls to do if he depended
strictly on ﬁ%mily labour. Members of the same age group
from s particular village would decide to form a farming
group, which 3wox§aﬁ§_in turng for sach member. There is
another arrangeméﬁt, ﬁhﬁ Nupe type. in which a number of
households ca@biaa to pool independence of young men. ?he 
ecmmsrmialiaatian of agriculture ss well as the growing need

’ta work for aish,ézather than for a day’'s food and wine has

1f] '1gé to the replacement, in some areas of group farming by
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Dan Farms, Garatu, Minna
Agric. Schoel, Mokwa.
Barc <farms is located 30 km na%th of Jos along Jos -

B

Zaria road with a total avea of 4,DQ§ hectares. The farm is -~
owned by Joz International Breweries. The prodect was
embarked wupon in an attempt té% promote  agricultural
activities in ?laﬁeauAState on a large scale. Activities
carried out on tﬁe farm include: |

- Cultivation|of rainfed and irrigated grains, vegstables

and tree Crops.

]
|

- Feed lot fﬁf eaﬁtle to utilize brewery by products.
. I3 .

!;

- Poultry far? with psrent and hatchery units
E ‘

i

- Piggery |
- Abattoirs fgrgpouitry, pigs an&jcattlé

The Company is divided inte profit centres and cost
centres. The profit centres include crop farm division,
poultry division including pcalt@y procsssing plant and
livestock division. The cost centﬁ?s are - admiﬁiaﬁratiﬁn
7 sactian, marketing section, angineeéing section and research

 gection including veterinary department.

o
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Crop farm division - maize, sorghum and sayabéaﬂs are
the principal orops grown. ﬁinar~crops‘iﬁﬁlﬂde éuﬁflawer,
cassava and cowpeas. The sorghum and maize produced are used
" as brewery adjunct.

Horticultural division - about 30 hectares of land are
used to plant potatoes, onions, carrots and tomatoes under
irrigation and rainfed situations.

Poultry division - Barc farms has three parent stock
rearing units, six parent stock laying units, a hatchery and
twenty five brcila; houses. The feedmill is responsible for
producing poultry‘feeds.

Livestock division - the cattle section comprise of a
gquarantine lot and & fe=d lot.. The plggery ssction has twe
breeding units and:-one fattening unit. ’

Admin section‘ ~ this section is responsible for
financial and management accounts, salaries, pﬁrehasing and
store  control, perscnnel  administration, gecurity,
secretarial services and information.

Engineering section - is  responsible for the
‘maintenanae of plant. vehicles and wmachinery,  agro-

“industrial egquipment, power and water suppliez, buildings

and maintenance, bore holes and irrigation equipment.
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Ressarch section is limited mainly to  adaptive
agricultural and veterinary research as well as gquality,
pest and disease control. - -

All the units are well spaced out with tbe ‘distance
between one unit and ancther not less than 100m. Aecciding
toc the personnel in-charge, the buildings need to be spaced
out for proper gontrel of spread of diseases amongst
animalz, Besids the nmain aémiﬂistrativa building, each unit
has & small admin office for proper contrel of actlivities of
the unit. Other -facilitias present are staff canteen,
changing rooms, Ccommon rﬁsmé an a small shop where farm
produce are sold on a small scale., The farm as a whole is
well land-scrapped and there is a well defined road network
conneoiigg all the units.

- 5

- Hell spaced out units

- Crop cultivation all year round with help Sf irrigation
- individual unitg properly landscaped  %

- Well defined drainage channels

- Relatively large site
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ﬁﬁmﬁxizﬁ
- No provision for sﬁaff hovging
L No facility for exbibition and sale of farm produce
- Highly mechanized farming system therefore no chance
for the rural farmer here
- Too many road network
3.2 TAGWAT INTEGRATED AGRICULTURAL COMPLEX
Tagwai Integrated Agricultural Qomplex is located along
Minna-Falko road, Chanchaga, Minna. The conplex was siarted
in April, 1981 by the State Government in an attempt to
promote agriculiural development in the State but was
aﬁandﬁned not long after it started due té fiﬁancial
a&ﬁstraints, The complex wase to be the first of its Eiﬁ@kiﬁ
Nigeria according to¢ the officer in-charge, with )péﬁ
cbiective of prcduqing a self reliant and self sustaining
agricultural complex. The farm is located closé to river
Chanchaga on which it partially devend for water supply. |
The complex iz made up of a block of offices, & poultry
farm, livestock ;nit, tree bearing and non-tree bearing
orchard, fish ponds, vegetable farm, maize and rice farm, a

reservelr and a drainage tank. The complex lacks ancillary

facility necessary for proper development and sustainability.
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The office provision 1is inadequate and only one large
building is intended to house the chickens, rabbits, ducks
and other birds. There~is no provision for grazing area for
the animals. |

Merit

- Nearness to river Chanchaga

Close to the town

i

- Good road network

Demerits

- Bpace handicap

- No enough prm?isioﬁ for staff offices and n%t aven any
for staff housing

- Lack other ancillary facilities

-~ Nearness to tow could have a ?ﬁllutian effgot on
complex in general % .

Keita district is one of the seven that form the

department ef‘TahQua in Central Niger with an area on%,SBﬂkm

of plateaux rocky slopes, sandy and sloping plains and
valleys. Kelta Integrated Development Prodect teatifies to
the dramatic achievements that can result when human energy

and innovations are applied to tackle the challenges of
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The Keita integrated development project testifies to the

dramatic achievements that can result when human energy and

innovation are applied to tackle the challenges of rural

development. In just five years, the people of Keita have

transformed theit district from a barren landscape unable to

! ‘ ~ meet basic food requirements to a flourishing environment for

' crops and livestock. The Keita project has put into practice

FAO's objectives for integrated, sustainable development. From
the start, people's participation has been the main vehicle for
action. The local community has participated in decision-making,
planning and executing all the project activities from watershed
management, soil conservation and afforestation to improving
crop production, infrastructure and social services. The role of
women in the project has been crucial, indeed they made up
ninety-five percent of the workforce at first. Each small step,
from planting a tree to drilling a well, has directly benefited.
women and their families. Children have been engaged not only
in the classroom}but in tree-planting and other exercises that
prepare them to become tomorrow's farmers and
conservationists. In the District, one often finds children at play
building miniature dams and terraces, further proof of the
project's profound impact on local life. Integrated development
entails looking at the community as a whole to ensure that
changes in one area do not threaten progress in another. This
publication is-dedicated to the men, women and children of Keita
District who have demonstrated enthusiasm and willingness to
get involved under circumstances that might have led-others to ;

G ; indifference or despair. They have mobilized body and soul to , i

e : build a promising future. g i
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ruralaagxicultural development. Keita district was targetted
for a sustainable development programme as parﬁwaiathé Niger
government s stratégy to restore the country’s %gfieﬁltgrél
‘;ﬁése and infrastructure. The short term goals of the yra§ect
taré to increase agricultural production and attainweemnamic
independence and food self-sufficiency. The 1ang term goal
is  to minimize ;th& ‘need for technical and financial
assistance by helping the population become self-sufficient.
| The men of Keita district are farmers, herdsmen,
emigrant 1ab9urer3janﬁ craftsmen. They prepare thevggreuﬁd
and plant seeds é&riﬁgmplantiﬁg season, as do women and
children. When in october, the heavy work of harvesting is
~done, many leave the district in search of seasonal
‘employment. Thisi?j;g@egrateé éevalogment,'préjaet has,
“however, +trained %housands of people in better farwming and
forestry techniques. Veterinary and plant health inspectors
have been given th&_knaw»hmw needed to protect: are@s and
livestock. First }aiﬁ ‘workers and midwives ha#e received
instruction in preventive health care. Nutritionists and
" extension workers have been trained to +train others. The
project provided a place where women can learn mara; about

- pubrition and chil& health. Market gardening and processing
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food are making women more economically self-reliant.
Through workshops they are learning how taﬂdryﬁﬁnﬁ* ?ackaée
food for sale. -

Some of the infrastructure provided are:- a community
centre to enhance guality of life; mills for grinding flour
to help women reduce time spent on preparing the family's
daily food; shops to provide an outlet for locally provided
goods such as processed food and artisanal handicraftis;

large deep wells have been drilled to mest water‘needs such

as irrigation of gardens, out~of-season Croeps, tree

‘nurseries and fruit orchards. Other facilities provided in
this district include farm lands, workshops for mechanical
‘txaining as Wellias repairs, <classrcooms, maternal care
centre,  school :far their children, dam, Dblacksmith
‘WQrkshopﬁ,’\ dispensary, veterinary c¢linic, storage and
slaughter house. | |
Herits

Well planned integrated development programms

Training provisions for rural farmers, women and

children -

District is busy all year round.
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3 - Motivating harvest i
The first harvests of sorghum and mitlet
in the {ow-potential glacis areas inspired
{he confidence of {ocal people who had
abandonned them in the past because of
low yields.

4 - Animal o

As desertitication spread hergsmen were
{orced (0 \rave! greater distances in
cearch of scarce pasture. Much of the
recovered plaleaux has been reserved 1ot
animal forage.




Demerits

- Inadequate training‘faciiiti&s i.e. no classrooms and
furniture -

- Gosds/farm-?ro&uce are distributeé and sold on Qﬁén
fields |

- Hells are unproiscted from thlﬂieﬁ

“ No defined planning layout of facilities.
3.4 HACKNEY CITY FARM. LONDON

" This case séudy was t%kan because of my intention to
make the proposed complex aé‘livaly az possible by taking
into consideration facilities that will attract visitors.
hackney City farm is located at No. 1A Goldsmith road,
Londén,} The farm is’suah thaﬁ the ultimate objective is not
only ts::: produce food but alsé to attract visitors. Infact
attention 1is focused more %n things that will interest
visitors (like the ducks pdﬁd, aviary etc.) than food
producing activities. It is called city farm because it is
more of a tourist farm l&aatad:in an urban area for visitors
to be attracted and have a nicé time on the~£arﬁ: H

The farm.canéists‘of a livestack unit, a poultfy, a

small  vegetable and flower garden, “birds  house,

agdwinigtrative oifice, a r&stéuraut, a shop, staff ubility
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aaé locker rooms and a grazing field. All the animal rooms
are opened to a courtyard finished with rubble floor. The
grazing field is‘largaweﬁcagh when compared to the “number
of animals using 1it.

The poultry unit consists of apall rooms of 4.5 x 6m
housing up to 30 birds. The floor of the room is bedded with
straw. Pigs rooms are 2 X 2m in size alsc bedde& with Staw;
One pig room 1s prévided for two pigs. The farm generally is
very clean and well jandscaped 10 encourags visitors”
further patronage.

- Well space tﬁ“uniﬁé

- Proper landscape of farm environment

-  _Despite land scarciity, s grazing fi&lﬁ isﬁ still

provided. |

Deperits

- Too crowded poultry unit

- Improper location at City Centre

- Space handlcap -

3.5 VAUXHALL CITY FARM. LONDON ,
The nature of this farm is the same as Hackney City

Farm explained above. It is located at No. 24 8t. Oswalds
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Place, S.E. 11, London. The farm consists of animal rooms,
broiler room, layers vroom, vegetable and flower garden,
ducks ponds, an office; locker rooms, kitchen and dining,
grazing field, store and a compost pit.
| The pigs rooms measure 2.5 x Zm/pig with ‘a concrete
floor bedded with straw. Goats and sheep rooms are 2.9 x
6.5m each for 15 animals. The floor is timber slatted floor.
~Rabbits live in cage raised with floors slatted Hith timber
glats. Poultry is 2.% x 3m in size for 256 birds and' floor
bedded with straw.
- Well managed
- Clean enﬁixanment
- Staff facilities provided o
- Animal rooms too small
- Lack store for animal handling egquipment
- Ducks pond not protected from animals
3.6 MINNA ULTRA MODERN ABATTOIR
Minna Ultra-modern abattoir is located along abattoir

crescent off Wushishi road, Minnsa, Thiz abattolr is

“considered a relevant case study because of the inclusion of
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an abattoir in my proposed complex. The abattoir consists of
“animals holding ground, slaughter areas for cows, gaats°a§é‘
sheep, clesning area, c@ilea@ing area offices, locker/
changing room and showsrs, bones dlsposal area and s water
regervolir, The holding ground and bones disposal area are
h&t« part of the main bBuilding. The main slaughber areas
cover two-thirds of the main building.

This abattolr is more or less a fallure because of the
erucial problems faced by the users. The failure stems from
lack of good drainage channel and water problems. ~The
;"gutﬁerﬁ provided are not sloped for proper draining of used
water and blood from slaughtered animals. Thesa”guttérs are
guite deep {(about 1200mm)} but instead of draining used
water, it cellectswthe water and blcod until it is filled to
the brim when the butchers use buckets to empty them. BEven
as the butchers empty the gutiers inside the slaughter roon,
there 1is no defined drainage outside tﬁe'buiiéing to drain
the after away. | | .

This stagnant water/blood has led to a permanent
- unpleasant smell of the abatﬁ&ir and its surroundings. The
soakaway pit provided is blocked therefore the waste s

presently being drained into adiscent plots.
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Another problem faced by the abatteir is  that of
water. The butchers have to fetch water from the reservoir
outside the building as water does not come from the ' taps.
Thiz 1is due to lack of pumping machine to pump water into
the overhead tank which in turn supplies water to the taps.
For +this reason, the slaughter area are not kept clean at
all. ’The butchers only manage to fetch enough wéter to wash
off bloed from slauvghtersd animals.

Because of tie unﬁleasant smell of the abattoir, the
offices have not been used, some of them are turned into
stores. The only good thing about the abattoir is the large
parking area for vehlcles collecting meat to the market. The
holding ground is also large enough for the animals awaiting
slauvghter.

Herits.

- Good location.

- large parking area for collecting vehicles
-~ Enough provision for staff facilities e
Denerits

- Bad drainage channel

- Lack of water

- Exposed waste disposal site
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3.7 BIGER LIVESTOCK COMPANY, MINNA

Niger Livestock Company {(Dalry Farm Unit) is located
along Minna-Paike road, - just before the Trade Fair Complex.
The dalry farm is a very big farm and used to produge fresh
milk on a large scale but now production of fresh milk iz on
& very small scale.

The farm consists of sn Admin block, a fesd store,
catle holding ground which includes a lirage., a weighing
track and milking parlour. Other facilities are - cattle
lot, & residential block for people taking céfe,_af the
cattle, grasing field, powser house and dairy .§r§¢&5Sing
block. “

The dairy unit consists of a laboralory, processing
area, 2 offices, a cold room, a CONpPressor raeﬁ1~a t¢ilet
and a stors. Dus 1o t&& dilapidated state of the bullding
and the comyonenis, this unit is as good as none. The
laboratory is not egquipped, therefore it is aut?of ﬂée. the
offices too are not functioning. Ne  furniture,  the
compressor  room iz in a bad state teoo, even the compressor
is spoilt. The only manageable place iz the pr@eessiag ares

the store and the cold roon.
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The cattle holding ground has been abandoned and every

thing there is out of use. The cows are kept in the cattle

lot and mwilling 1s~ done in the residential = area.

Sterilization of fresh milk from the cow is done with

firewood, outside +the dairy house because the $terilizing

bowl is out of order. The number of cattle in the cattle lot

a2 at the tims of wvizlt i= not up to thirty. This; couplad

with other problems analysed above make it} quite obvious

that +this farm is fast deteriorating and will sooner or

later go out of function. Despite all the problems though,

there is a constant supply of water to the farm which is a

great necessity in such a farm.

Merit

- Large grazing field

- HWater availability

- Adequate animal facilities

Demerits

- Poor management

-~ Unhygienic nilking aresa

- Inadeguate staff facilities
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3.8 DAN FARMS. GARATU. MINNA

Dan farms iz a typical rural farm set-up located along
Minna-Bida road. “This-farm was considered a reﬁavanﬁl’easa
gtudy for the project at hand because one important aim of
the project is to make life in the rural areas (where
geasang farming is the major occupation of dwellers) more
interesting and self sustaining, deveid of outside
influences. After studying and knowing the nature of rural
farmers, it becomes important to taks a typical rural farm
astiting a= 3 caseiatuﬁy; Thisz will enable more light to be
thrown on the way of life, farming methods and techniques,
gtrangs  methods and facllities, livestock  husbandry
technigues and sale of surplus produce of a rural farmsr.
This will bhelp aiat in provision of a Zfunctional complex
that will be highly appreciated by the farmers. :

A study of +the chosen farm shows that shifting
cultivation and crop rotation is still belng practiced by
rural farmars; &ft;z cultivating a plece of land for about 4
or 5 years, +the land is abandoned for anether;plac;. The
piece of land left for falleow in some cases are used as

grazing land for their livestock so that logt nutrients are

raplaced with the animal waste.
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dizeases and also to enrich places left for fallow. Cages
and nests are built for the rabbits and birds and they are
left in the day time to wonder around in search Tor food.
ggig‘ of Women: Beside houwsshold Gh@E&S,. rural women are
mostly helpful during hgr?ést and alse when it is time to
sell surplus farm produce. Women also help in processing of
arops like  rice and malze for storage and zometimes  they
help plant crops.

In conclusion, it was discovered that mhaﬁging}the ways
and helping a rural farmer requires alot, it requires much

more +than sending extension workers to deliver new methods

and planting techniques.
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CHAPTER FOUR
THE DESIGH

Project at a glance

Choice of Site

Site Analysis

Design Philosophy and Concept
Functional Analysis

Site Planning

Space Requirement

4.1 THE PROJECT AT A GLANCE

In designing an agricultural facility of this nature,
the nature of the services offered and their relationship to
one another wmwust be given proper considerations. These
consideraticns éieﬁate the basic layout of the facility, For
this gamylei to function properly, all facilities provided
will be given equal conéideratiqn so that no area is
neglected. L |
| First and foremost, & suitable site is necééSarg o
avoid  problems of space handicap which can  hamper

f»davelgpment of the complex. For this purpose, a relatively
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large site away from an urban centre is needed. This ﬁill
enable proper spacing of the facilities with areas for
future expansion and for purposes of controlling dissase
ﬁutbreak in areas like the poultry and livestock units.
Facilities provided can be classified under +three broad
headings namely, Educational, Agricultural and Anailléry
facilities.  The sducational facllities comprise of farmers
training classrooms, Food and Hubtrition Centre and Research
laboratories. Thisﬂgraup-@f facilities 1s the malin basis for

this prodect. It iz the purpose for which the éﬁmplax ﬁas

propoged; l.e. o train and educate rural farmers and women

alongside regsarching into new farming methods and
techniques to make life in our rural areas worth living.
The Agricultural facilities il.e. livestock, poultry aﬁ&
erop farms are  &35@ negeasary for Pkaﬁﬁi&al purposes.
Moreover, peasant farmers have been reluctant to adopt new
methods on thelr individual farmzs as doing so a%pgses ﬁﬁem
to grest risks of failure resulting inte starvation. This
reagon therefore dictates the need for zuch familiﬁieg.
Ancillary facilities as well nown arg'lsuppsrting
facilities., If +the concept that led to its: axiétence,

{igelated state concept) then ancillary facilities cannot be
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left out. These will ensure a self-sustainable complex
devoid of outside influences to disturb the  internal
workings of the econonmy.

However, for highly mechanized agricultural
institétions, the services of an Agric. Engineer will be
highly reauired in designing facilities like the abattolr,
vhateh&ry, animal handling equipment etc. But in this cass,
due to the nature éﬁ‘tha people to use these facilities, the
design will consider the background of rural farmers
therefore maré attaﬂti&n will be paid to our traditional
ways of agri&ulﬁmral practices. Emphasis will also be laid
on the layout of facilitieé on site in order "to achieve
mggiﬁum functionality of the complex.

Three different sites at different locations were
available for this project. They are:

i. Site for Tagwal Integrated Agricultural Complex in

Chanchaga just before the bridge. |
ii. A 'pieee of landvﬁfvaungeru.raad after the airport
Junction.

iii. Site for Dan farms along Bida road after the University

psrmanent gits,




P

analysis is the prooess of undsrstanding sité
It considers factors that determine a gite’s
the purpose each factor gerves, the location of

and thg category into which each faatgrvwill fit
Sign process. Factors which determine a site’s
include natural and man-made factors. Thevnatural
Yo water, topography, orientation, vegetation,

Ll imate While man-made factors include: location,

vittraatiéﬁ; utilities, services, bmildings and

factors serve  three purposes, functional
of man, pleasurable requirements and natural
f; reguirements. The functional requirements for this

>t are - learning, working, shopping and living. The

tural process requirements are the interaction of land,

Pplants and animals in a self-supporting process.
S8ite analysis also requires an understanding of on-site
and off-site conditions. On-site refers to the piece itself

i.e. the piece of land while off-site refers etﬂ» cutalde
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Location

The Project site is located 21km from Minna along Bida
road, This site was chosen becauss of the reasons explained
~under “Cholce of Bite” above and because from the master
plan»‘éf Mina it is stated that "any new farm should be on
the new Bida road beyond the Chanchaga or beyond new airport
along the Minna-Zungeru road.

The site is not very flat and it slopes in;the NE and
SW direction.
Vegetatic

The site is optimally vegetated with sbrubs and trees.
Drainage’ % t

The site has no defined drainage channesl .gxgapt that
water flows along the slops direction into the streanm.
goil . :
The site has two s0ll types - clayey 5cil and well
drained loamy soll as shown on the drawing.
4.4 DESIGN PHILOSOPHY ARD CONCEPT s

Architectursl concepts are responses th_ important

aymbolic degign themes and the formulation of these concepls

and its development is a logical sequence in  response 1o




47

B s - .

~those symbolic thenes. A conceptual analysis aims at
arriving at a medium by which all aspects of the design
goals are expresSive ~of the function for which they are
designed and at the same time relative to the environment.
The design concept therefore aims at satisfying the project
aims and objectives and also symbolizes the function of the
buildings which are mainly centred on the development of
agriculture in Niger State, |

The concept of this project is the isolated state
“theory of Von Thiinen which aims at producing a self-
contained country, devoid of outside influences that would
disturb the internal workings of the economy. The concept
wag adopted for reasons similar to Von Thiinen’s. In an
attenmpt to analyse and improve the problem of food shortage
caused by population growth in Europe during his time; Von
Thiinen proposed the isocolated state theory. Similarly, in an
attempt to help Nigeria's agricultural situation, I have
decided to adopt this concept. The proposed complex as a
whole will therefore function in isolation from our wurban

centres to avold negative influences which could disturb the

internal workings.
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Unlike Von Thiinen's izsclated atate which was divided
inte five zones, ny proposed complex would be divided inte
three zones. The Tirst-and innermost zone will be a zone of
intensive animal and crop farming activities. The second
zone, a semi public zone, will be a zone of poultry, fish
and research farms. This zone allows the public to have a
view of the complex to an extent. The thifﬁ and autér mnost
zone iz the zone of Educational and ancillary ifacilities
completely free to public aceaés.

4.5 FONCTIONAL ANALYSIS i

For the proposed complex to funciion smoothly, there is
a need to aﬁalyse the location of various facilities, their
releatlionship with one snother and with the copplex a2 a
whole. These functions however cannot be properly analysed
without considering +the flow of activities between one
facility and another. Hence the need for a flow chart.

The facilitissm as 3a§li%r discussed are groupsd Iinte
three, all of which are related to one snother. The first
group, the educational facilities group cannot function
properly without the agricultural facilities group. This is

to  ensure proper understanding and utilization of the

knowledge  acquire in the training. The educational
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facilities group is therefore related to the agric.

facilities group for praetical purposes. The third graup’

which 1is the ancillary facilities group is related to the
other two for purpozes of sustaining the entire complex. It
acts as a fuel to ensure smooth running of the complex
towards achieving the aims and objectives of the prodect.
Flow Apalysis

Your first encounter as you enter the site ihreugh the
main entrance is the Administrative block in company of the
Shop, Restaurant ,and Exhibition hall. The off season farm
{green houmes? isl also on the same line with the admin
block. Immedistely behind the admin block are thﬁ clagsrooms
Food and Nutrition Centre and Research 1ab0ratd;ies.ﬁ There
is therefore a direct link between the Administrative block
and this set of facilities. AdJacent to the classrooms block
is the trainees”™ hostel for easy access of traineés’ from
class to hostel. | ;

Research project farm, the poultry and the fish pond is
next to the classrooms for sasy access fér practical work.
‘This zone acts as a transition zone beiwesn ﬁha;public Z0Ne
(Educational and Ancillary facilities) and +the zone of

intensive crop and livestock farming zone. Livestock farm,
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grazing field and cropvfarm is the last set of facilities in
the innermost part of the site.

The service entrance takes you to the Junior staff
housing unit, trainé&s’ hostel, staff clinic, shop and games
area, These facilities are your first encounter as you enter
the site through the service entrance. Horks/HMaintenance and
storage department is located close to the crop farm where
its services are needed most. There is also a direct 1link
betwesen the plant nursery and the crop farm.

It 1s considered necessary bto define movement on  the
project site in order to identify areas of res%ricted and
non-reztricted movemsnt. From the main entrance, movement
around the administrative block, alé&sraams block and off-
season farm is  non-restricted to  the publiﬁg From the
service entrance, movement arcund staff housing, trainses”
hostel, stafi clinie, shop and games area is also non-
restricted to the public. HMovemsnt arcund the research
project farm, poultry farm, fish farm and work and
maintenance department is semi-restricted to the public.
Highly restricted areas revolve around the livestock farm,

grazing Tfield, plant mursery, crop ward and storage
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department,

4.6 SITE PLANNING

- Planning of the project site was based on two criteria
i. Zoning
ii. Facilities location analysis

Zoning !
The site is divided into three zones which are ﬁﬁhlie,

semi-public and private zone. The public zone comprises the

administrative block, Restaurant, Shop, Off-season farm,

Food and Nutrition Centrs, Classrooms, Research farnm,

Trainees” Thostel, ©Staff Clinic and Shop, staff housing,
recreation club and games area.

The semi-public zone consists of the research project
farm, poultry farm, fish ponds, plants nursery and{wcrks/
maintenance department.

The private zone consists of the cattle ranch,
abattoir, grazing field, veterinary clinic, crop farm and
storage department. | :
Facilities Location Analysis

The slope of the site determined lecation of facilities
like the livestock unit. Thia is sited on the uppermest or

highest part of the site so that water can flow freely along
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maintenance over a long period of time. Bricks are cheap
because there iz an abundance of the natural material from
which they re made, that is clay. Bricks may be classified
in accerdance with thelr uses as commons, faciags, and
engineering bricks.
5.1.4 Eacipg Bricks

Facing bricks are by far the widest range of bricks as
it includes any brick which is sufficiently hafé burned to
carry normal loads, 1is capable of withstanding the effects
of rain, wind, soot and frost without breaking up and which
is taught to have a pleasant appearance.
5.1.5 Hollow and Perforated Bricks

The ¢lass of bricks sre lightsr in welght than =c0lid
bricks and thé‘bells and perforations facilitsts drying and

»

burning. The saving in clay and consequent reduction in

o

weight i3 an sdvantaze in non load bearing walls but  does
not gignificantly improve thermal insulation in  externsl
walls. Perforated bricks are also used in scresn walls.
5.1.8 Clay/Ceramic Hall Tiles

Hard materisls of varicus kindszs including ceramic tils,

brick, stone and glass sre used in tile or slab form for

wall surfaces and with the exception of glassz,. for floor
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surfaces also., Ceramic tile or varicus shapes, sizes,
thickﬁess, colours and surface finishes are manufactured for
use as a surfacing material for interior and exiefiﬁi wall
where a guality surface is desired.
5.1.7 - Concrete Blocks

These are extensively used for load bearing and non-
loadbearing walls, externally and internally. Light weight
aggregate concrete blocks have good insulating. properties
against transfer . of heat and are much used for the inner
skin of cavity walls aithéé with a‘briak outer skin or a
concrete block outer skin., The disadvantage of concrete
blocks as a wall unit iz that they suffer molisture movement
which may cause 'eracking of applied finished such as
plaster. ” |
5.2 FLOOR
5.2.1 Conarate

Solid groanéﬁflaars ~ Most ground floars,; today are

constructed as solid ground floors with hardcorﬁ, oversite
concrete and a damp-proof membrane on which a floor  finish
iz laid ocr fixed.

For sheds, workshops, stores and garages, %he:finished

top surface of the oversite concrete is sometimés used as
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5.2.3 Terrazzo
) Terrazzo  wearing surfaces are constructed in a manner
similar to concrete wearing surfaces, but a special ageregate
of marble chips or other decorative material is always used,
and +this aggregate is exposed by grinding ihe surface.
Terrazzo floor 1is more expensive than oconcrete and less
expensive  than +tile or marble. Attractive and durable,
terrazzo is in eléstic and cold. The greatest objection to
terrazzo floors is their tendency to crack., Dividing strips
greatly reduce this objectlon.
5.2.4 Clay Floor Tiles

There are three types of these tiles - plain célours,
virteeué and encaustic. FPlain tiles are manufactured from
natural clays sslected from thelr purity. Because Ifinely
ground clay 1is used the finished tiles are very uniform in
guality and Dbecause little water is used in tie moulding,
very little shrinkage cccurs during burning. The f£inished
tiles are uniform in shape and size and have smooth faces.

Virteous floor tiles are made from felspar which melts
when +the +tile is burned and causes it to have a smooth,
glass-like surface which is imper?iaua to water.. The tilss

ares uniform in shaps and slze and have a2 very smooth seni-




64 R T e kgt

glass surface which does not absorb water or other liquids.
Virteous tiles are more expensive than plain colour fleor
€i163,

Encuastic +tiles ~ the word “encuastic”™ is used to
describe a tile whiah has a pattern or design, - inlaid in
ite surfsce in differently coloured clays.

5.2.5 Timber Flooring

Timber flooring is available in the following forms:

1. Strip flooring, consisting of long narrow pieées or
stripg with tongusd-and-grooved Joints along the gsides
and aften along the ends also for hard woods.

2. Plank flooring, consisting of wider boards than strip
flooring with tongued-and-grooved joints alohg the
sides and ends.

3. Parguet flooring consists of short narrow boards cut to

form patterns or mosaics.

4, Industrial wood block fleooring, consists of heavy
pileces out in langths of from 50mp to 100mm forming
blocks which are set with the ends of the grain ezposed

to wear.

5. Fabricated wood block flooring, consisting of small

zauare or rectangular blocks formed by faftening short
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pieces of strip flooring together, tongued-and-groove
) Joints being provided on all sides. . ,

The simplest types are strip and plank flooring. They are
quiet under foot and have good heat insulating gualities. On
the other hand they require a good deal of laﬁcur to install
and need regular painting in 3&3?1&5.
5.3 RQOE FRAMING MATERIAL
5.3.1 Timber

Trussed Raffer BRood: Trussed raffers are fabricated
from stress graded timbers, accurately cut to =shape and
agsembled and Joined with steel connsctor plates. ﬁgﬂh of
the preparation and fabrication of these trussedvrafférs is
mechanised, resulting in accurately cut and finished trusses
that are delivered to site r&édy to be 1lifted and fixed as a
roof frame. ‘ g

Furline or Double Roof: A purlin is a continuous timber
fixed horizontally under the roof raffers to give thenm
support between the ridg@ and the tie beam. The puriin in
turn is supported by means of timber struts which beag on to

a load-bearing partition.
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RESEARCH CENTRE

Laboratories
Offices
Locker room
Store

Toilet

Staff Quarters

Living Room
Bedroom
Kitchen
Store
Bath/WC

B ot pos P bt

Trainees" Hostel

Slasping Boom
Laundry

Store

Common FRoom
WO ,
Shower

Office
Kitchen

DIBS CON I+ I 28

Staff Clinic

Reception/Card Office
Doctor s Room
Treatnent & Ini. Room
Pharmacy

Ward

Surgery

Hurse's Room

Store

Toilet

L3 peb fob ot TAD b b DN b
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the slep direction. This will prevént stagnant water around
the éattle housing and the grazing field. The grazing field
on the other hand is located such that it cav&rs”p&rﬁ 0f the
stream s0 the animals can use it for drinking water while
grazing.

Location of the fish pond was also influenced Ey the
stream, for easy filling and draining and by the solil type
along +the stream bank for its water holding capacity. The
scanty vegetation Ifound on the left side of the site is
responsible for siting the green houses there to ensure

maximam sunlight reaching the green houses, The poultry is

L

algse located in  an area of sparse vegeltation so that the
birds houses can be kept warm always by direct sunlight
p&netraﬁiaﬂ, The crop farm location iz alse influenced by
the stream for water avallshility,

The spaces given below are directly ﬁﬁncerﬂéd with this
‘praiect and are computable., Spaces that cannolt be conputed

such as courtvards, apprcaches, entrance lobbies are not

entered in the table. Such spaces will spring from the

design.
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<o S

Service Yard

WO /Shower

Workshop i 84
Tractor Packing 7 30
Graing Hill - 2 24.5
Staff Changing 1 16
Equipment Store 2 20.25
‘General Store 2 50
Pit 1 24
Offices 3 7.5
Shower 2 3.8
WC 2 3.8
Grains Yard
Negst of bins 8 -9.86
Granary g 25
Feed Store 3 30
Office 3 7.5
He z 1.5
Poultry
Broiler house ] 156
Layer house 6 180
Feed Store 1 16
Gffice i 9
Changing Roomn i 1.8
Hatchery
Reception 1 18
Office 4 18
Incubator Room 1 &4
Birds Soriting Room i T2
Egg Sorting Room 1 56
Disinfectant RBoonm 2 7.6
Chick Room Z 30
Locker 2 13.8
Store 3 18

5 1.8
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Poultry Slauvghter housse

Birds reception 1 12
Slaughter area 1 13.5
Cold Store 1 8.75
Boiler Room 1 g
Store 1 12.25
Locksx Room 2 20
Qffice 2 g
Reception/Waiting Room 1 16
Cutting/Parking area i 25
Cleaning area 1 25
Diary Centre

HMilking Pariour 1D 2
Processing ares 1 35.7
Cold Room i 12
Laboratory 1 i2
Compressor Room i g
Office 2 9
Locker Room 2 12
Eguipment Store 2 4
Abattoir

Slaughter Area 1 127.5
Holding ground 1 94.5
Cold Store 2 14
General Store 1 i6
Office 3 i2
Locker Boom i 22.5
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Fwen g E faa

Veterinary Clinice

Reception

Office

General Clerical Office
Large Animal
Consultation Room

Small Animal Consul. Room
Surgery

Pharmacy

Druvg Store

Equipment Store
Laboratory
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Boof - Bteel lattice truss, timber trusses, concrete
aluminium sheet, corrugated zinc sheet.

5.1.2 Block or Brick Walls

Walls are of two types, solid or framed. A solid wall
is constructed either of blocks of bricks, burnt. clay, stone
or concrete laid ih mortar with the blocks 1aid1£0 overlap
in some form of whét is called bonding or as a monolith. A
framed wall is constructed from a frame of‘ﬁma11 5ect§9na of
timber,  Concrete or metal Joined together to provide
strength and rigidity, over both sides of which or between
the members of +the frame are fixed +thin panel of some
material  to fulfil the fdnational requireméhts of ‘the
particular wall.

5.1.3 Bricks

The word bricks is used to describe a small block of
burned clay of such size that it can be conveniently held in
one hand and is slightiy longer than twice its .width. The
great majority of bricks in use today are of clay. A brick
wall has very good fire resistance, is a madeiaﬁely good
ingulator against transference of heat. doss nob, if well

built  deteriorate structurally and reauires very little
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CHAPTER FIVE
Materials and Qonstruction
Materials
Construction

Services

5.0 MATERIALS AND (

This chapter deals solely with tﬁe‘variaus types of

materials and construction methods to be used in the
--p;apased complex with particular reference to .the walls,
fioors and roofs. In some cases though, the éoast;uctionf
methods  will require the services of én, agricultural
Engineer or specialist to handle these areas. Example of
such cases include the hatchery, the Green houses, Dairy
Centre.

5.1 MATERIALS )

Materials to be used in the proposed complex for the
csﬁstruetian of walls, floors and roofs are as follows:
Halls - “blacks, burnt bricks, facing bricks, perforated

bricks, glazed clay tiles and concrete.
Eloor - Goacrete; sand/cement screed, terrazz&s.mlay tiles

timber and rubble.

Ay
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5.3.2 gteel

7 Steel is a mater%al that is used in the madority of
framed structures, either by itself or in combination with
concrete Dbecause of 1ts good comprehensive and tensile
strength snd favourable strength to welght ratio. To this
day the cheapest form of structure for single~béy bugléings
is a frame for lattice steel trusses on columns covered with
profiled steel or corrugated asbestos cement sheets. This
stfuetural frame and its coverings provides basic shelter
for storage and agricultural purposes.

Lattice stéel trusses are fabricated from small mwild
stesl sections bolted, riveted or wielded together to form a
triangular symmwetrical pitch roof frame. The advantage of
thiz simple, single-storey, single bay frame is economy in
material by the use of small angle, tube or flat standsard
mild  steel sections for the roof tLrusses that can
economically be  fabricated and quickl? erected on
copparatively slender mild stesl I-section Columns fixed to
concrete pad foundations.

The - disadvantages of the frame are the very
considerable volumé of roof space inside the triéhgular roof

frames which cannot be used for any purpsse other than
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housing services such as lighting and heating.
5.3.3  Roof Coverings -

Elat roof
are built-up bitﬁmaa felt, mastic asphalt and the non-

The materials used to cover flat roofs

ferroua sheet metais, lead, copper aina and alaminiam!
Built up Bitumens felt roofing

This is one of the cheapest and most commonly used roof
coverings for flat and shallow roof slopes. The roof
covering is buillt-up with two or three layers of bitumen
roof gilt, three layers being used for flat roofs and twe
for pitched reofs. The three types of base material used for
bitumen roofing are fibre, ashestos and glass fibre. The
material of the base being fed and impregnated with bitumen,
The surface of the underlayers iz finished with fine mineral
granules so that the %iﬁmmea‘dﬂ%s not bbaé in féllg and the
exposed layer are shaetﬁ in a bath of molten zinc. The zinc
~§r§teats thé ahaat‘ from corrosion in proportion to the
thickness of the coatina. v
5.3.4 iled Steel

The advantageé of steel as a material for r%efiaﬁd wall

sheeting are that its favourable strength-to-weight ratio

and productility make it both practicsal and economic to use




£8

comparatively thin-light-weight shests that can be cold roll
f@rméé to prafilaa;with adeqguate strength4ané stiffness forv
ﬁéndiiﬁg and tﬂ‘éupgart the loads normal to roof and wall
coverings. The disadvantages of steel as a sheeting material
are that it suffers rapid, progressive corrosion and has
neglible resistance to damage by fire.
5.3.8 Lead

Lead sheets are used for roof to a limited extent. Lead
is particularly suitable for curved or irrvegular surfaces,
for it can be stretched esasily and worked to fit such
surfaces without cutting. It has a high coefficient of
expansion and is difficult to hold in place, pariicui&rly-en
pitched roofs. It ﬁas 8 long life and need not bs palinted.
ﬁalxﬁniaﬁﬁ.lxﬂa.and.aiﬁﬁl » |

Iron and steel ére~galvanized by dipping Q&éan.,W%a%herv
protection such as in green houses and wate houses., The firve
resistivity or flamespread resistivity of most plastics is

somewhat limited; therefore, most codes do not pernit more

than a specified area on a roof.




5.3.6 Aluminium

Aluminium sheets are available for laying on sloping
roofs with standing or batten seams to pravi&e fbr the
relative high cceffieiﬁnt‘af’ezpaﬁﬁian. Aluminium sheets are
finished in various colours. Aluminium should not be used in
direct contact with steel, kmﬁev&r, because of possible
galvanic éctian. Therefore, ~ag§haltﬁm‘§aiﬁt or feitzstriga
should be placed between alum%ninm‘shﬁata and steel purlus,
Aluminium Tasteners such as nalls ﬁhﬁaidvhe used.
5.3.7 = Brotected Netal

Asbestos - protected metal consists of sheet steel

covered first with & layver of asphalt, then & layer of
asbestos, and finally a heavy water proof coating. It may be
obtained in flat sheets or corrugated sheets of the same
size and shape as the plain corrugated sheets. { |

5.3.8 - Asbestos - Cement Board ‘

Corrugated sheets made of asbestos fibre and portland
cement under Pressure are used in the same manner as
rccxrugatedvatael, This material is a good non a&n&uﬂter of
heat, and no trouble is experience with condensstion. It is

durable and does not reguire painting.
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5.3.9 Plastics

Transparent and branslucent plastic sheets are used for
roofing, slding or skylight installations. These plastic
$hﬁets are used in roofing and siding installations which
require light as well as weather finished with a mineral
particle finish. |

Glass fibre felts have excellent dimensions stability,
are non-abgorbent and will not rot and are used  for good
quality roocfing work. Agbestos Dbased felts have gﬁaé
resistance to damage by fire, good dimensional siahility'aﬁﬁ
are used as a base layer iarﬂfira_g&égé;anééwﬁgd in good
quality work for both under layers and %KP@S&Q layers. The
aheaﬁex.fihra based felts have low dimensional stablility and

are used for low cost roofing work.

Eloors: Solid ground floors - almost all the floors of
buildings in thia prﬁi&et will be constructed as solid
ground floors with hard core, oversite coﬁcreteland}a damp-
proof membrane. The finishes applied will howsver be
different from unit to unit depending on the function of

sach unit.
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E.lm;. Finishes

gand Cement Screed: The purpose of this is to provide a
smooth level surface on which other floor finishes like
linoleum or plastic f£inishes can be. applied. This floor
finish is also wused in areas where resistance to wear,
freedom from dust and ease of cleaning aﬁa considered.
Tarrazzo: Thiz is used becaume of iis ﬁigh&r rezistance to
wear, durability and eass of clsaning, ' ;'( 
Clay Floor tiles:  Clay tiles are used be&au$e of its high.
resistance to meistur§, wear, durablility and ease of
maintenance. % |
‘Haliéé Brick and block walls - to enable the walls caxry'the
weight of tﬁe floors and‘reafs, stretchers b@%ds will be
used for all the buildings.

Cavity walls ~ This is used for the nest of bins and for the
bulk storage of grains +to give and anhaﬁea s better
resistance to the penetration of rain.

Structural 8Steel  Iframes ~ Because of +the long spah of
buildings liks the workshop, tracter parking asrea, poultry,
general storage area and cattle shed, steel @d&tal :grameg
will be used. The walls of the framed buildings are ﬁuﬁ~1@ad

bearing supported by the structural frame carrying the load.
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Béi@é?is a schedule of finishes for floors and walls.

Units Material
?laar o Wall

ADMINISTRATIVE BLOCK
Entrance lobby Terrazo Rendering
Reception & Corridors Clay floor tiles -do~-
Qffices Terrazo ~do~
Store Sand/Cement screed ~gdo~
Toilets ~gdo- Clay wall tiles
Exhibition Hall Terrazo Rendering
Store Sand/Cement soreed ~do-
RESTAURANT
Dining Encuatic clay tiles Rendering
Kitchen = Clay tiles Clay tiles
Servery ~do~ ~Ao~

k Locker room Sand/Cement screed Rendering
Toilets Clay tiles Clay tiles
Shop Terrazo Rendering
Food & Nutrition Séntre
Classroom Terrazo Rendering
Offices ~do~ Rendering
Laboratories Clay tiles Rendering

& Clay tiles

Storse ~go- Rendering
Toilets ~do- Clay tiles
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ﬁnits' ‘material”
| Floox ‘Wall  , -
RESEARCH CENTRE
Laboratories Clay tiles Rendering &
Clay Tiles
Qffices Terraso Rendering
Locker Boom Band /Cement soreed =Go-
Store ~do- ~do—~
Toilets GClay {lay Tiles
STAFF QUARTERS
Living Room FYC Tiles Rendering
Bedroom e ~do-
Kitchen Clay Floor tiles Bendering/
Clay wall tiles
Store Sand /Cement screed Rendering
Tollet/hath Clay floor tilez Rendering/Clay
tiles
Entrance lobby ~do- ‘ Bendering
Courtyard Band Cemant Scoreed s =dgy- -
TRAINEES” HOSTEL
Sleeping rooms PYVC tiles Rendering
Laundry Clay tilas Clay wall tiles
Common Room Clay floor tiles Rendering
Toilet/Shower -do- Clay. wall tiles
Store Sand/Cement Screed Rendering




? 4 Fr g e

Units Material
Floor Wall

STAFF CLINIC
Reception Terrazo Rendering
Difices ~do- ~do-
Doctor s Room PVC tiles ~da-
Treatment Room Clay floor tiles Clay wall tiles
Pharmacy ~ o~ ~go-
Hard ~do~ Rendering
Surgery ~do- Clay wall tiles
Nurse s Roon PYC Tiles Rendering
Store Baw/Cenent Screed ~do~-

Clay Floor Tiles Clay wall tiles

Toilet/Shower

SERVICE YARD

Horkshop
Tractor parking
Grains Mill
Staff Changing
Equipment Btorse
General Store
Pit

- Offices

Shower /WC

GRAINS YARD

Nest of bins
Bulk storasge
Feed store
Office

HC

Terraszo Rendering
~do- =~do-
-G~ ~do-
Sand/Cement Screed ~do~
Terrazo 4 ~do~
Sand /Cement Soreed ~gdo-
Clay floor tiles Clay wall tiles
Terrazo Rendering

Clay floor tiles Clay wall tiles

Clay floor tilem 'Qiay burnt bricks

~do~ - GO
Terrazo ~do-~
~ o~ Rendering

Clay floor tiles Clay wall tiles
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POULTRY SLAUGHTER HOUSE

Broiler room
Slaughter area
Cold Room
Store

Locker Room
Offices

HC /Bhowsy

DAIRY CENTRE

¥Milking Parlour
Processing aresa
Laboratory
Compressor Room
Locker Room
Offices

Store

Terrazo
; ~do-
Sand/Cement Screed
— ﬂQ’m
"“v‘iﬁ}""
Terrazo
Ulay floor tiles

Terrazo
Clay floor tiles
wd@u—
Terrazo

Sand/Cenent Soreed

Tarrazo
Sand Cenent Screed

Units Material
Floor Wall

<. POULTRY
Birds houss Gonorete Clay burnt bricks
Feed stors Terrazo ~Go-
Office ' ~do~ Rendering
Changing Room Sand/Cement Soreed ~do~
HATCHERY
Reception Terrazo Rendaring
Offices ~-do- -do~
Incubsator Room ~gdo- ~do=-
Birds & Egg Sortigrm ~ o~ -do-
Disinfectant room -do- Clay wall tiles
Chick room s L : ~do~
Locker roowm Sand/Cement Screed Rendering
Store ~-do~ , ~do~
HC /Shower Clay floor tiles Clay wall tiles

Rendering
Clay wall tiles
. . i dg...

Rendering

- d(}ﬁ
o dg...
Clay wall tilss

Clay wall tiles
ﬁng“
~do-
Rendering
~§c—,~.
- d{;...
. dﬁm
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Haterial

Floor Wall
ABATTQIR
Slaughter ares Terrazo Clay wall tiles
Holding ground Concrete -
Cold Store Band Lement Soreed Clay wall tiles
General Store ~ - Rendering
Offices Taerrazo ~dO~
Locker Room Sand/Cenment Screed ~do-
ﬁ@fﬁh@ax Clay floor tlilez

CATTLE SHED

Animal Rooms
Feed Store

VETERINARY CLINIC

Reception
Offices
Animal Rooms
Surgery
Pharmacy
Laboratory
Store
Toilets

Concrete
Terrazo

Terrazo
o~ dg_,._
,._..da,.;_
"‘"dO“
- dg...
{lay floor tiles
Sand/Cement Screed
Clay floor tiles

Clay wall tiles

Clay burnt bricks
~do-

Rendering
“"d@""
Clay wall tiles
~do-
Rendering
Clay wall tiles




Bonding: In building a wall of bricks or blocks Tit is uéual
to lay the bricks in some regular pattern so that each brick
bears partly upon two ot more bricks below itsslf. Different
£ypesvof'band8 are usually employed in constructing walls.

Bricks are 91&&&& in a variety of positions in a wall.
If they are laid on the bed with the end exposed, they are
called headers, but if they are laid with the face {leng
side) exposed, they are called stretchers. In stfetcher
bond, tﬁs:briﬁks‘are laid on bed with every brick showing a
atretéhaf ¢ﬁ sach side of the wall.
'» < E£glishv)5ond consists of alternate cmursesjof “headers
and stretchers. The vertical joints in the header courses
aligning or breaking over each other and the vertical Jjoints
in the stretcher courses are also in line while bisecting
every other brick in the header course. |

In flemish bond, _each course has alternate headers and

stretchers; the alternate headers of each course are centred

ovar the stretocher.
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If instead of building a solid wall with the bricks of
blocks bonded along the-length and into the thickness ‘of the
wall, +twoe separate skins are built ﬂitﬁ an air spaCce  oFr
cavity between them, the result will be a wall with better
resigstance to +the penetration of rain. The  vertical
stability of the two separste skins can be, and always is,
improved by bullding metal tiles ascross the cavity in such s
a way that the ends of the tiles are bedded in the
horizontal mortar Joints of each skin. By virtue of the wall

ties +the cavity wall is nearly as stable as & solid wall of

the same thickness as the two skins.

b

The puréoae of this

Jis to strengthen the wall. If the wall requires additional
one and half block wall at the base with a éavity wall
above. The likelihood is that the solid filiing; rﬁygesents
the almost inevitable accumulation of wmortar droppings
rather than a purﬁgsiv&.a&ditien to the wall.

Cavity Hall Tiles: There are thres types of metal tiles in
common use - the galvanized iron twisted tile, the ié@ub&e
triangle tile and the galvanized wire butterfly tile. The

twisted iron tile has fish-tailed ends to give good bond to
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mortar and is twisted in its middle so that water cannot run
across it to the inner skin of the cavity walls.

Ceramic tiles are usually set in Pbrtiaﬁd Cement mortar
when used cn‘the‘interior of buildings. When the tiles are
set, foreign matter, loose material and oiled or soiled
material are removed. This method of getting permits & wall
backing surface to be horizontally evened and plumbed before
installation-cemmences. This wall finish should extend 1.8m
above the floor. |
FLOORS
Concrete

Concrete wearing surfaces may be an integral part of
- the construction beneath, or it may be added as a separate
layer. If the wearing surfsce is placed before ihﬁ base has
set, a thickness of 18 - 2bmm is satisfactory; but if it is
placed after the bgsé hés set, the thickness should be 25 to
38mm and the surface of the base should be reughéned,
thoroughly cleansd and coated with cement grauﬁfjust’befare
the wearing surface is pléced,'This is done to sscure a bond

between the wearing surface and the base, but the results

are uncertain.
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- The thickness of a screed and the mix of cement and
;génd depends on the surface on which the screed is laid. The
céﬁent~riah mix used in a screed will shrink as it dries out
and the thinner the screed the more raplidly it will dry and
the more it will shrink and crack., A scread laid on =&
concrete base, within three hours of placing the concrete,
will ©bond strongly to the concrete and dry slowly with the
concrete so that drying, shrinkage and cracking of the
sereed will be minimized; For this monclithic construction
of screed, a thickness of 12mm of screed will suffice,

A screed 1laid on a concrete base that has set and
hardened should at least bs 40mm thick. To provide a good
bond between the screed and the concrste, the surface of the
concerete éhauld‘be‘haaked by mechanical means, oleansd and
dumpened and thsﬁ covered by a thin grout of water and
cement befere the screed s laid. With a goed bond to the
concrete base a separsie scresd at lsast é@mm‘thiak wiil dry
gsufficiently slowly te aveid serlous shrinkage cracking.

The wmortar base for laying terrazzo can. bse ‘placed

directly on the cooncrete slab and bonded to it by first

[x3
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cleaning this slab, thoroughly wetting it, and applying a
thin coat of neat cement broomed into the surface for a
_short distance ahead of placing the mortar %ase,ﬁ The mortar
base is struck off at least 18mm below the finished floor
level. Metal or ?lastia dividing strips are inserted in the
mortar base befﬁre it hardens, in position which will
control the cracking and conform toe the design &sr pattern
desired. The top of dividing strips should extend at least
Tmm above +the finished}floor level so that they can be
ground down Flush with the floor surface when the ierrvazzo
iz being ground.

After the mortar base has hardened enough to stand
rolling, the terrazzo mixture should be placed to the level
Gfrtﬁa toysgéf’the-dividing strips and struck off. It should
“be  roled in both directions to a secure a thorough
compacting.

After +the terrazzo has héréaneﬁ sufficiently 1o hold
the aggregates firmly, it should be ground by hand or with a
grinding machine, the floor being kept wet during the
process. The matériai ground off should be removed by
flushing with water. Any airholes or other defects should be

filled with +thin cement paste spread over the éarface and




werked in, After +the paste has hardened for at least 72

phouré, the floor surface should receive its final grinding.

ilt 3hau1é be kept continucusly wet for at l&aat 10" days,
5¢rubbad clean with warm water and soft soap, and - mopped
dry.
Clay Floor Tiles

Clay 1floor tiles is laid on a solid base of concrete.
To accommodate relative movements between the concrete base,
the screed and the tiles, it is good practice to bed the
tiles over a ﬁeparéting layer, on a thick bed or on a thin
bed adhesive. Where c¢lay tiles are firmly bonded to the
concrete ér screed; there is a likelihood of differential
movement between the base and the tiles causing tiles to
arch or ridge upwards so causing failure to the flcar, Tiles
should therefore be bedded in such a way as to acconmodate
passible movensnt.,
Hood Birip Flooring

Stripvs of hardwood or softwecd of good  quality,
specially selected so as to be particularly freé of knots,
are prepared 1in widths of 90mm or less and 15mm, 2lmm or
28mm in thicknesa‘i'Tha type of wood chosen is one which is

thought to have an attractive nature colour and  decorative




grin. The edges of the strip are cut so that one edge is
grooved and the and the other edge tongued, so +that when
they are put together the tongue on one fits lightly into
the groove in its neighbour.
| There is always some tendency for wood strips to twist
out of flat, due to the wood drying ouwt and to resist this
the strips have to be securely néiled to wood battens which
are secured to the concrete floor either by means of
galvanized metal floor clips or in a cement and sand gcreed.
A raised timber ground floor is constructed as a timbeyr
platform of boards nailed across the timber bearing on 1/2B
ﬁalis raigsed directly off the site conecrete. .The raised
tiMbef floor is formed inside the external walis and
internal brickwork partitions, and is supported on brick
sleeper walls. |
Slesper walls are 1/2B thick and are built directly off
the site concrete up to 1.8mm apart. These slgeper walls are
generally built at least three courses of bricks high and
sometimes as high as 600mm high. The walls are built honey-
combed to allow fres circulation of air’below thé floor. A

d.p.c. should be spread and bedded on top of the sleeper




walls te prevent any molsture rising through the site
concrete and Sl&eper Walls to the tlmber floor.

Reinforced concreits floors have a bettar rezistance to
damage by fire and can safely support greater ,su@ér—impased
loads than timbsr floors of sinmilar depth. .

A monolithic reinforced camﬁret& floor is one unbroken
sclid mase of between 100 and 300mm thick cast in-situ and
reinforced with mild steel reinforcing bars., To support the
concrete while it is still wet and plastic, and for seven
éays}aftarkit has been placed, temporary centering has to e
used, |

Ail types of reinforced concrete construction deseribed
fér1 fi$ars can egqually well be used for roofs and the
details of censtruét;gﬁ and’ad?aﬁtages of each apply also to
their use for flat roofs. The loads on roofs are usually
somevhat less  than those of floors and th@ thicknezs of a
concrete roof will usually be less than that of a floor of
similar span. The concrete of monolithic reinforced concrete

roof, and the constructional concrete topping of the other

R L e R
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three types of concrete roof, is usually finished off level.

If the surface is to be laid to a slight slope or fall the

concrete roof will be Tinished with a screed of cement and

sand a8 descoribsd for concrete floors, with the top surface

of the screed finished to the falls required. The lest

3 %hickneﬁs of screed will be from 20mm to 25mm.

A reinforce concrete roof provides poor insulation
§g&iﬁﬂﬁ losz or gainsz heat, Eh&fpfﬁf& some. -material which is
a ge@d thermal insulator should be in&eryorated in the4
construction of the roof or a411ght weight cencrete slab
construction be used. The materials used to cover flat roofs
are built up Dbitumen felt, mastic asphalt and the non-
ferrous sheet metals. On flat roofs bitumen felt roofing
should be 1laid to a shallow fall of at least 1:80 +to
encourage runoff of rainwater.vi

The method Qf application and fixing builtéuy bitumen

felt roofing depends on the nature of the roof surface to

’ﬁhich it is to be applied. The felt is laid across the roof

with 50mm side lap and 76mm end lap between sheetls.

/ 5QQanﬁz§.marggé.Eixugﬁl

Cement screeds and particularly lightwélght aggragate

 screeds on concrete roofs take time to thoroughly dry out




and may absorb rainwater so that it is likely that some
;waterf will be trapped 1in the screed once bitumen felt
covering has been spplisd. The heat of the sun will +then
cause this water to ap§rise and the vapour préssure will
cause the felt roofing to blister, orack and let in water.
To relieve this wéter vapour pressurs, it is practical %o
use a venting layer of felt on wel soreeded roofs. ?bi5 ’
perforated layer of felt is laid dry on the screed and the

three layers of felt are then bonded to it. Enough of the

bitumgg_f §ed to bond the first under layer to the venting
layer runs through the venting layer to bond it to the
goreed. The venting layer allows water vapour to be relessed
‘thiéugh vapour 9ressu§e relzsases at abutments and verges of
the roof. |
Irussed Rafters

| Trussed rafter is assembled and connector plates are
machine preased across the Junction of abuéﬁiﬁg;membars of
the frame to form a strong rigid Joint. The trussed rafters
‘&reverected and nailed to a timber wall plate bedded on the"
external walls, at centres to suit the roof covering. As the

rafters are trussed three iz no need for a ridge board or
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intermediate support between supporting walls. The eaves of
the roof may be finished with a flush eaves or an open or
boarded projecting eaves in the traditional pitched roof
"@Qnstrmctian,
Purlin or Double Roof

Another way of constructing pitched roofs  %£%&7 spans
‘ffrcm 4.5 to 7.5n was to form a purlin roof. Purlins Suppart
the raffers midﬂway‘hetween the ridge and eaves gﬁé they are
suppcrted;kby struts at intervals of about 1.8m éleag, their
~length. The size of the éurlins depends on the wéight,of the
roof and their unsupported length Dbelween stru?s, Hith
struts not more than 1.Bm apart a 125mm desp by 50mm  thick
purlin is used for most raffers.
- Timber Trusses

A étraﬂgly”cgnstructeﬂ Furlin<rﬁaf depends for support
on  loadbearing partitions conveniently placed and these
:;partitiOﬁ often reg;ricg freedom in planning the rooms of a
building. A metﬁéd of constructing pitched roofs so as to
avoid the use of struts to support purlins, and loadbearing
partitions to support the struts, is'to use timber t?usses,
The timber trusses span between external wall and are spaced

,abqut 1.8m apart and they serve to support purlins which in
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turn support the roof raffers. The timber of the trusses are
bottled  together and +to make +the  connections rigid
L galvanized iron timber connectors are bolted betwsen sach
two  timbers at connections. The strength of the itrusses
derives mainly from the rigidity of the connectiouns.

To reduce the quaﬁtit? of tiwbsrs used +the celling
raffers are given support bg‘msans of hangers and Dbinders.
The hangers are nsalled té the purline and to these ars
nailed hﬁrizoﬁtalbbinders to whieh the ceiling Joints aréﬂ

nailsﬁ,@r securad with metal plates.

STEREL
Lathice Truss Constructlion

Steel columns support the roof trusses that are spaced
at from 3m to Sm spart with steel purling fixed ascross the
trusses to support roof sheeting and steel sheeting rails
fixed to columns to support ga;l’sh&&ﬁiag, The bolted, fixed
“to  columns to ﬁh@ concrete foundation bases provides
sufficient strength and stability against wind pressure on
the sida walls aﬂé roof, and wind bracing provides stability

~against wind preséure on the end walls and gable end of the

roof.

For natural lighting a part of the roof may bs covered
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with glass or profiled clear or translucant plastié sheets
which sare vfiﬁeﬁ in ths sls@aé of the roof to provide =&
reasonable penetration-of light to the working ~surface in
the'hﬁilding‘ As an alternative to stesl columms to support
the roof trusses, brick side walls may be used for single
bay bulldings to provide support for the roof frames,
protection &gainét wind and rain and solid resistance to
‘damage by}knoaks.

‘The most economical span for symmetrical piteh roof
trusses 1is up to about 12m and the most economical spacing
of +trusses and columns for ecoﬁamy in purlin and“shﬁeting
rail section, is from 3m to 5m. |
Portal Frames

A pﬁrtalrframe‘iﬁ distinguished by the rigld connection
Gf‘ the raffers to the posts of the frame so tha; under load
moments are distributed through the raffer and t%e post.
| Sh&rtuspan'partai frames may be fabricated off site as
one  frame. Hedium span portel frames are  gensrally
fabricated 1in two halve for ease of transport and assembled
on site with bolted connections of the raffer at the ridge,
with high strength friction grip bolts.

Many wmedium and long-span steel portal frames have the




80

connection of the rafters to the posts, at the knee,
launched to make the connection deeper than the maln rafter
ssction for additional stiffness. Steel portal frames may be
fixed +to either fixed or pinned bases to foundation. For
short-span y&rt&l fram&sg where there iz comparatively
f;}ittia spread at the kaéa or haunah; a fixed‘ base is
sometimes used. A pinned base is made by secuxihg the Dbase
plate, welded <+to +the foot of the porial post, to the
foundation with two holding down bolts, either cast or set.
into the concrete pad foundation. This pinned base allaﬂs’.
some flexure éf the post in relation to the foundation and’
iz the simplest an most commonly ussd base for steel portal
frames.
Gutierz and Downspouts

Rain water +that falls on a roof may run off and drip
from prodacting; gaves, bul usuvally it is necessary or
desirable to esllect the water in gutterﬁ> placed  along
lower saves. The water is carried in the gutters to vertical
pipes called downspouts. Flat roofs or other roofs not
having projecting eaves are drained hy«dﬁwnfspaugslglaeéd‘at
Joints where the water is carried by the slisght ‘slmpé

~provided in the roof. The size of the gutters is determined
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by the caﬁtribntiﬁg’araa and by the intensity of rainfall,

Conductors or downspouts should be provided with
strainers at their upper end so that debris cannot ‘Qlog
them. Exposed downspouls ars camﬁanly m&ée of = copper and
galvanized steel. Copper, cast iron and stesl pipe are used
for concealed or interior conductors or where aypearaﬂse‘ig
not a factor.

External walls of buildings are ralsed above the level
of‘iﬁi& roof as parapet walls for the sake of the aypééranae
of t&é:bailding as a whole. Parapet walls are exposed on all
faces +to driving rain, wiﬁd and frost and are mnuch more
liable ito damage than external walls below saves level.

Because parapéﬁ walls are freestanding, it is generally
accepted that they should not be built above roof level
higher +than six times the least thickness of the parapet
wall for the sake of stability. The top surface of a parapet
‘wall is exposed jdirectiy to rain and to prevent water
saturating the wall it-is eamential tﬁat, it should be
savered or capped with some non-absorbent material.

Parapet Hall d.p.¢ (damp proof course)

It is good practice to bulld a continuous hariaéﬁtal
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d.p.e. into brick parapet walls at the junction of the roof
eévering upstand or skirting with the wall. Bitumen felt and
asphalt covering a flat roof is turned up against thé
parapet as a skirting 150mm high.

The site‘locatian of this yroject~¢alls for the need

- for a proper aﬁalysis'&f the services. Such services include

Water supply ' "

Brainaga system

Blectricity supply |
Hater Eﬁéglg” - The main source of water supply to the
complex shall be through ﬁmr&h&l&a, wells and  the stream
that runs across the site. Boreholes would be sunk to
provide good drinking water for the complex. Wells would
also be sunk at necessary places for additional water supply
to places n&tvbeﬂefittiﬁg from the boreholes. The streanm
shall be of use to the animals during grazing and the crop

farms for irrigation purposBss,

 ££§iﬁ§g§

RBoof Drainage- Rainwater running off sloped and flat roofs
is collected by parapet gutters and discharged by pipes to

drainage channels constructed around buildings. The rain

dgg ol
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water pipes are such that they go directly inside the
drainage channels +to a depth of about 150mm. This is +to
avoid rain water splashing from the pipe dirsctly to the
ground and causing adjacent éalls to be damp. ‘v
Surface Hater Drainsge - ?avé& areas are laid to gradients
or falls towards channels that collect surface water}‘and
discharge through small channels to major drainage channels
which in turn discharge into the strean. |

Every building in the ﬁ@m@lek is well eguipped with
drainage channels to collect both surface water and water
discharged from rain water pipes. All service roads are also
egulipped with drainage channels to avoid watsr logged
roads,

Elﬁﬁ&ﬁiﬁiﬁz. Supply -~ Provision is made for a generator

house to supply light to the entire complex.
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CHAPTER S IX
General ﬁgpiaiaal of Project and Conclusion
Project Appraisal
Conclusion

Becommendations

'ﬁibli@graghg

As an Architectural éﬁa&enﬁa my contribution to the
- development of Agriculture in Nigeria is in the provision of
infrastructural resources. Because of the important role
played by infrastructures in agriculturs, I decided to bring
into focus how architecture can contribute to agriculiural
develapment. A combination of factors such as the right,i
technology, education, research and other supﬁerti§§ 
facilities 1n our rural areas will go & long way in -
improving psasant agriculture in Nigeria.

The proposed Integrated Agricultural Com@léx toqk iﬂto
cognisance  facilities such as  educational buiiéings,
~ancillary  buildings, trial farms, staff auarters,
ag&icultural facilities eto. "

The first step taken in exscuting this project was +to
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"£ind out the situation of rural farmers and their problems.

- After this, I went on to the State Ministry of Agrie. and
Natural Resources to 'alse find out their problems and
prospects concerning rural farmers. A detailed Sxamiﬁétian;
of these problems gave rise to the project topic - “Integx&l'
Agricultural Complex" for the rural farmer.

. The project toplc gave the project a direction. The
‘ﬁext thing was data salze@tiﬁnﬁ Case studies  0£ gelateﬁ
agricultural facilities were taken and the problems of each
case study noted. Some of these case studles are Barc Farms,
' Jos; Dan Farms Minna; Keita Integrated Development Project
ete. The merits and demerits of these case studies helped in

 the determination of things 1like the pr@éect', site,

‘facilities neeﬁed‘ and scope of project, location of
facilities on site and the relationship of these facilities
to one anotbher. | | |

& suitable site was chosen and analysed. Thé site
analysis influenced to a great extent, the location of
facilities on site. For instance, the slope of the site
determined location of the livestock farm; the stream
determined location of the gréziné field, fish farm aéd crop

farm. The scanty vegetation of the site also détexmined
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location of +the poultry farm and off-season farm {(green
houses). .

The concept of this project - The iéﬁlateé gtate
econcept of Von Thiinen iﬁfluéﬁaeé the cholce of an

appropriate site. To ensure a functional layoubt and control

- movement on site, the facilities provided were zoned into

public, semi-public and private zones. Areas of intensive
agricultural practices were locatsd far away from the public
‘whersas areas of lesa’iﬁtaﬁaiVﬁ agricultural practie&s like
the £fish farm, research yrﬁjaaﬁ'fﬁrﬁ and poultry were
located in the semi-publie zone to act as a traﬁsitien ZOnS
between the public and the area of intensive agriaﬁitural
zone. The public zone consist of the admin bleck, shop,
restaurant, exhibition hall, green houses, classroom,
housing wnits, ec¢linic and games area. Livestock and crop
farms make up the private zone. | |

?his was very necessary in order to avoid waste of land
or averarsﬂéiﬂg of Pfacilities. Lastly, aftar space
requirement, I had to study and specify materials and
construction methadsv to be used for all the uniﬁé. The
nature of +this complex and its location ecalled for an

analysizs of gervices like waber supply, drainags 5?st&m and
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electricity. These services were also properly explained
in the prodect.

In conclusion, the wide scops of the project mede it
‘almost impossible ﬁé design all the facilities in detail.
‘Bpaces were however alleaa%&d to éll the faciliﬁies and more
time was 5§eﬁt on the layout. For some faciliti&s to be
_properly designed and constructed, the services ?éf an
agricultural Engineer will however be needed to'hanﬁie‘theSQ
areas. Example of such facilities include the h&tﬁh&r?; the
a&rtél system, green houses and dairy centre.

6.2 CONCLUSION

In the course of executing this project, I have come o
discover “how much role architecture has got to play in ﬁhe~
planning and designing of infrastructures. for the
devaicpment - of .agrigaltuie in ﬁigexia  with yariiﬂalar'
reference to our rural~are§s.

Howe#er, experienae has shown that the most'effeetive
way of both alleviating poverty and promcting overall
economic growth is to raise the productivity of éeasﬁﬁt
farmers. One way of doing so is b& praviding an environment
which permits more sustained attendance and concentration

for training purposes. The suitable and more comfortable
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classrooms provided in this project will ensure proper
regular training of farmers as well as sxtension workers.
The workshop provided help im mechanical training,
production of simple locally made toﬁls\faz farming, repairs
and operation of farm machines. The food ané ‘nutriti@n
centre will help the training of rural wonmen ﬁﬁ &hild care,
domestic science, vegetable production, nubtritional value
and content of food produced on farm and other related
_courses. o

The research fsrm iz provided for research trials for
trainees to try on nem‘mﬁthcds learnt so that they will have
the assurance to try these methods on thelr individual farms
with fear of féilurea$ ; | |

The anecillary facilities provided will ﬁrﬁméze
development and sustainability of the complex as well as act
as incentive to staff and trainees.

In conclusion I would like to say that in as m%ch as
this project is meant to be a proto-type complex, n0 éiﬁgle
 prescription will be suitable for all rural societies. a’
‘careful understaadiﬂg of existing rural institutions and
local culture is needed in plannling and &esig#iﬁg a

functional agricultural community. HMuch Iimportance = is
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5xaéhé§ to  the provision of t:aiﬁing;:

ricultural facilities if the desired goal is

“to be achiev
6.3 gmmmm N
Toe make this prodect cémplatﬁ, I would like to make
gome recommendations to the authorities éancerned ﬁitﬁ the
planning and bmonitorihg of agricultural development in
Nigeria. |

The first recommendation I would like to make iz in
form of an appeal to the Government of Niger State to give
this project a trial by providing the initial fund necessary
to make this project a realiiy, It is my strong belief that
this project will help improve to a greater extent, the
guality of peasant agriﬁulture in the State.

Secondly, peasant agriculiture is often said to be
characterized by inertia. Hecentsevidence'hﬂwevgr, sgggests
that the apparent inertia is simply the result 0% a 1%ck of
alternatives. If there’s nothing better to change to, there

isg littlé or no point changing. Bearing this in mind I Would

like +to ecall on the government to pump more money into
researching intc the problems of our rural farmers in ordsy

~to boost their production.
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Because of the large number of rural - urban migration
of our young school leavers, +the peasant farmers refialning
in e&r rural areas are old and conseguently not very
productive. If the government will give this project a trial
and take up a campaign session on how interesting farming
can be with such a tr&iniﬁg,~0nr young school leavers ﬁaa be
zﬁspirﬁﬁ to stay in the villages and take up farming a8 a
means of livelihood.

Traiuiag in this complex should be made free for all,
so that every member of a rural community have equal right
to be trained. Funds can be generated to sustain the éamgi&x
through sales ﬁf‘agricaituxai produce and assistance from
the government. -

Lastly 3if this complex is to function yrgparly, one
,cann@t ignore the need for a well organized administration.
The- gaverﬁmaﬂt should therefore see to it that whatever body
is gaiag to take up the prodect is well organized and ready
to give its best. Extension workers should also be giv&n the
opportunity of an in-service training to help increase and

broaden their farming experiences and technical knowledge.
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