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Abstract
his proposed design service work shop for farm steal which is 19m x 19m (304m?) is size will
rovide maintenance of farm machinery, automobiles, fabrication of simple tools and other
aterials used in the farm. The objective of the workshop is to have high productivity, reduction in
rudgery and improvement in farm technique with the side investigation and soil tests carried out,

e workshop was located at relatively high ground to avoid drainage problem while the soil was

ound to be will compacted and stable.i.e. good enough for the workshop.

his mensions were marked fro each unit according to the size of the workshop and range of

perations to be carried out. (With reference to farm planning and control 2™ edition by C.S.Bernad
d J.S.MIX)

he soil condition for constructing this workshop depends on the compaction characteristic and

maximum density of the soil which were known through the soils properties by using the following

equations. '

1. Bulk density equation

2. Porosity

3. Moisture content

4. Void ratio

The workshop is rectangular in shape in size is 19mx16m with gable aluminium roof. Eave height is

3.6m while overall height is 5.8m. The wall is constructed with 9” block (450mmx225x225mm) the

floor is 150mm thick cemented.

Service like lighting, ventilation and sewerage are adequately provide.

Code of practice CP110 is followed in structural design.

In conclusion and recommendation if the workshop is to carry out more functions not mention in

this project, the physical redesign of it will be necessary so as to ensure its functionality and export

will have to handle it.
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CHAPTER ONE

0 INTROUDCTION

e farmstead (F.S.D.) from the nucleus of the farmopration where a wide range of farming activities
ke place.

normally include the following animals shelters storage, equipment shed workshop and other
ructure like farmer house and other farm building.

e farm stead of the federal polytechnic nasarawa is about 2 kilometers (2km) from the major road
hich enter Nassarawa from keffi and in size the farm is about ten hectres (10ha) of land while the
orkshop for the farm faces the road that runs round the school. The size of the shop is 19mx16m
304m?) and it contains the following
haping machine
illing machine
athe machine
rinding machine
and tools life file, bench toe!s and hand saws etc.

This project is therefore aimed at proposing for a design for work shop for the farm which will provide
he following services.

a. Maintenance of farm machinery automobiles and other machines on the farm i.e.

routine servicing periodic check (repairs and hauling of machine and equipment

b. Fabrication of simple tools and materials used in the farm.

The design of the workshop involves the following process;

. Locations .

a
b. Determination of size of ihe work shop and space requirement of various units

c. Working out the layout

d. Choice of the materials for the constructions

e. Choice/determination of dimension of component of the building.

These processes require the knowledge of the soil on which the workshop is to be constructed, the
properties of the materials for the construction, expected working load of the workshop, functions of the

various units and structural machines.




1.1  AIMS AND OBJECTIVE

The project is aimed at proposing a design for a workshop for the farm which will provide the
following services;

a. Maintenance of term machinery, automobiles and other machines on the farm i.e. routine
servicing, periodic checks (repairs and hauling of machine of equipment)

b. Fabrication of simple tools and materials used in the farms.

To achieve these objectives a well designed farm workshop is needed. From there will be benefit of
high productivity, reduction in drudgery of farming operations and improvement of farming
techniques will be attained while farm commodities will be produced at lowest cost, assuming farm

workers are working efficiently.
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13 JUSTIFICATION
| Farm workshop has a number of benefits in farmstead. These benefits include in increase in
productivity of the farmstead, reducing drudgery of farming operations, improved farming
techniques.
With regard to farmstead (F.S.D) which form the nucleus of the farm operation where a wide range
of farming activities take place it normally includes the animals shelters, storage, equipment shed,
workshop and other structures likes farmer’s house and other form of buildings.
A farm of the size of Nasrawa polytechnics and with facilities and equipment available there clearly
need a well designed workshop with necessary equipment
Presently this farm has a small workshop, which is not well designed. It cannot cope with the
necessary working equipment, which the farm is having now.
The maintenance jobs are usually carried out I an open area. This does not provide the necessary
working environment for maintaining a high efficiency level among the maintenance staff since

they are constantly exposed to sun, dust, rains and other hazard .
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With regard to the size of work shop (304m?) and range of operations to be carried out by each, the
followihg dimensions were marked for each unit.
(farm planniog and control 2" edition by C.S.Bernad & J.S.Mix)
. 14 Mqintenancé section with equipments like compressor, inspection pit (one) implement
wash down area and with bay =36m’
2. Metal work section with vice, lathe, drill e.t.c. =26.4m>
3. Welding section | ; =11m*
- 4. Carrentarge section ; ' =17.6m’
5. Store : ; : ; _ =16.5m’
,6: Office : » =0m*
7. Toilet | = 3m’
8. Clock room st . ' =1.5m’ 5
-9.Gang way | o =15m’

' Total Area =136m*
e :
SITING

‘With the site investigation and soil test by trail hole carried out at the site it was fine found that the

area available space for work shop is about one hectre (lha) of land which is enough for the

.
— S = s

workshop, and for future expansion when there is need.




2.0 CHAPTER TWO

/

2.1 LITERATURE REVIEW ON SOIL FOR DESIGNING
WORK SHOP FOR A FARMSTEAD

Farm stead (F.S.D) being the nucleus of the farm opcration involves a lot farming
activities. Among these activities are the following: farming house, animal shelter,
storage, equipment shed, shelter for fowls, visitors building, workshop and security’s
building.

In 1972 a survey of farfn shops was carried out in North Dakota :by the America society
of Agricultural engineering. One hundred and twe’nty two (122) farmers in north Dakota
were asked to evaluate the adequate of their Tai'lm shops on the basis of size, type of
construction, type of floor and size of doors and windows. It was also asked for the
workshop prepared for the farm stead.

The result of the survey is presented in the table below.

(S. A. E publication 8-81-1980)

600-1500 Acres | 1500-3000 Acres 3000 or more Acres
46 farm shops | 52 farm shops 24 farm shops
26 ade 20 ade- |27-adeq 25inadeq |26-adequ  9-inadequate
quate  quate uate uate ate
Farm shop Size 9.14m 1 732m |9.75m | 7.62m 10.97m 6.4m-
Width (m) 13.11m 14 10.36m | 13.11m .| 11.50m 16.15m 10.67m
Length (m) 366m 15 74m | 3.66m 3.05m 44.27m 2.7m
Ceiling Height
Door size S18m | 3.66m |4.5m 3.96m 5.18m 3.66m
Width (m) 3.66m | 2.7m 3.35m 3.05m 3.96m 2.74m
Height (m)
Farm Workshop
Construction
Hno A A A A A A
Srally B g D C D D
Roof F F F F F F
Soil hampa steal




With the out come this surveying it was discovered that a well compacted soil is necessary for a

workshop for farm stead (FSD) (Kerth and Chris 1979)

2.2 GENERAL REVIEW ON SOIL FOR WORKSHOP
Definition: Soil compaction is the consolidation compression or aggregation of it’s particle by the

application of any the following:
1. Frequent machine traffic over the soil surface

ii. Annual movement on the soil surface (Kreth and Chris 1979)
The severity of such compaction of soil depends on the type, number of passes, the moisture

content at time of compaction and the type of crops grown.
The question then arise to what degree of tilled and seed bed should be compacted to give a
desired favourable soil compaction for constructing a work shop for farm stead this can only be
answered if the compaction characteristic of the soil and maximum densities are known.

Therefore the availability of compaction characteristic of soil would be cultivated to give the
desired favourable condition. This is very much needed in Nigeria, where tractors of various sizes

often used in filling the soils for corps production (Ohu and Folourunso 1987)
Surface soil horizons usually have a relatively small bulks density because of disturbance such as

those due to plants, animals and village operations. However,




pressure of about 100KN/M* can be expected to cause hempaction and this may
adversely affect water and air movements, seedling emergence and root penetration.

/

An example of compaction by machinery is shown in fig. (2.2) (marshall and Holmes

1988)

Most farm machines and equipment are used indiscriminately either at too wet or too dry

conditions which are henducire to increased cempaction in order to prevent or minimise

soil hempaction and laso‘ to prepare seed bed favourable for crop growth.

Knowing the moisture buylk density and type will facilitate the forecast of how close a

tilled agriculture land is to hempaction .and this information add.ed to the knowledge of

required soil bulk density, can help in wrming thg farmers before more inputs and other
/

input will be required to make an agricultural S(;il‘capable of supporting farming practices

for given crop (Reghavan and Ohu, 1985).

Note that underslémd the state of hempaction of a soil and the maximum hempactin that

can be obtained, laboratory methods of soil hempaction are employed to give estimates of

these values that will occur in the fields. The results obtained from these laboratory tests

are used as guides to know when cultivation practice should be performed and to test the

5
g 104+

1D 1112 1.8 1.4 1.6
Bulkk denslly (g/cm3)




susceptability of agriculturcal soils to various applied heals (Ragharam and Ohu 1985).

(Proctor, 1933) used his method to show that when a soil is subjected to a give effort of

hempaction, the bulk density reached d.cpcnds on the particles size distribution and it’s

- water contents and came up with plotted values of bulk dendity (g/m?) against moisture
)

/

content (g/g) as shown in (figure 2.2)

2.3

2.3.1

EQUATION USED IN THE STUDY OF SOIL PROPERTIES

BULK DENSITY EQUATION

The bulk density of the soil (Bd) refers to the ratio of the mass of soil to its
volume. I'he bulk density of soil can either be wet or dry and the blacks (1965)

methods ol determination of this parameter graphically was used

Let Wh = Wet bulk density ~ /
Db = Dry bulk density
V = Volume of soil '
Then  Bd=Wb/v (g/em®) ..o 3.1

Similarly. Wb = Weight of wet soil _(g/cm®)
Volume of s0il  ..coovviviiiiiiiiiiiiiia 3.2

’




Db = Weight of dry soil g/em’ . - o . 3.3
YVolume of soil ‘

In both cases the volume of soil cquals the volume of sample core used in collection of

soil samples.

2.3.2 POROSITY
Black (1965) from his gravimeiric test results adopted the equation shown below for
determination of porosity which is the ratio of the volume of voids to the total volume of soil.

i.c Porosity = _Vv
Viotal

Where Vv Volume of voids
Vtotal = Volume of soil sample
But Black expressed porosity in term of both wet and dry bulk densities as shown below

P=(1-Db/Wb)x 100%. . . . . 3.4

2.3.3. MOISTURE CONTENT
- The moisture content of the soil is the ratio of the total amount by weight of water in the

~0il to the weight of total solid particles in that given volume of soil. the moisture content i< very
Hpuiitm % ciops because in dissolve the mineral substances necessary for god and healthy
growth of the crops.

The black’s method of determination of bulk density cover the moisture content

determination as well. /r\'.nd the equation for computing this parameter is as shown below

M.C.,=Ww/Wds x 100% (s/g)% . . . . . 3.5
Where M.C. = Moisturc content

Ww = Weight of water

Wds = Weight of dry soil.




CHAPTER THREE

METHODOLOGY
3.1 MATERIALS AND DESCRIPTION OF THE WORKSHGP
3.1.1 General Description.
The prepared workshop is rectangular in shape with full external walls and measure
19m x 16m% The eave height is >.6m and the overall height is 5.8m. It has no ceiling in order to
reduce cost. The flour (150mm thick) should be cemented for easy cleaning.
3.1.2 Roof:
For simple farm building the shed flat roof is most economical. But for the proposed workshop,
gable roof is recommended because it effectively reduces the effects of driving rain and wind.
Choice of roofing sheet is based in consideration of cost, and strength i.e. susceptibility to
breakage). Asbestos roofing sheet has lowest heat condition compared to aluminum and zinc, but it
is more expensive than other two and can easily break. Zinc and aluminum have greater heat
conductivity than asbestos, but in case of cost and strength, they are than asbestos and easily
available in the local areas.
Aluminum has higher conductivity than zinc, but has greater availability and is cheaper. In the
light of this, aluminum roofing sheet has the greatest advantages of the three and is recommended.
Truss could be made up of steel or wood. Wooden trusses are recommended because they are
cheaper and strong for the purpose.
3.1.3 WALLS
Walls are commonly made of cement block, or bricks.
Brick-size 2.5. X100 x 65mm
Cement block is 450 x 22 5x 225mm
Cement block are also available than bricks around the area of the proposed workshop.
Hence cement blocks are recommended for the walls, since they are strong enough to carry the

expected load from the roof. Both external and internal walls are of the same materials and

dimensions.
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T DESIGN LAYOUT AND ANALYSIS
H e senvices

" Lighting: Artificial hghtmg is provnded in form of electric lamps to supplement natural
lighting through the openmgs In the operational sections Ilghtmg is prowded at the
recommended rate of 10 w/m? as follows: -

(a)  Maintenance section — six 4 — feet fluorescent lamps (60 watts each)
(b)  Welding section — two 4 — feet fluorgscent lamps (60 watts each) =
(©) Metal work section — Three 4 — feet fluorescent lamps (60 watts each) and one —
4 feet fluorescent lamps (80 watts) ‘
(d) Carpentry section — Three 4 — feet fluorescent lamps (60 watts each)
' Additional lighting is provided in the inspection pit in form of one 80 watts 4 — feet .
fluorescent lamp. Provision of lighting in other section is as foliows:
(a)  Office - one 2 — feef fluorescent lamps (60 watts)
(b) Sfore = Three 4 —feet fluorescent lamps (60 watts)

(¢)  Toilet = one incandescent lamp (40 wétts) '

VENTILATION

Artificial ventilation is prowded in form of ceiling fans to supplement the natural

ventilation through the openings. (i.e. doors and windows)

Fans should be provided as follows: - . ‘

(a) Office — one cenlmg fan (1400 watts)

(b) - Store — Two ceiling fans (1400 watts)

()  Maintenance section — three ceiljng' fans (1400 watts each)
’ (d)  Metal work section — Two ceiling fans (1400 watts each)

(¢)  Welding section — Two ceiling fans (1400 watts each)

SEWERAGE

Sewerage is by means of a septic tank measuring: 2.25 m x 0.75 m x 1.5 m located at a

distance of 15 m from left hand side wall of the work shop.
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-3.1.5- COLUMNS.

Columns can be made of timber, steel sections, reinforced concrete or steel pxpe
Considering strength, cost and availability, wood is weaker and can easily decay.

Steel section and reinforced concrete are strong but very expensive. Steel pipes
are stroﬁg, cheaper and more available than the others. In high of their comparism
hollow steel pipe has the highest advantages and is recommended. Fivé diameter 75mm

pipes of 4m fength are provided to support the trusses.

3 chapter Four
.0 32  STRUCTURAL DESIGN
4.1 321 ROQOF R
(1) Total roof area Ar = 2 x Area of each side of roof.
Width of each side of roof =7.2 f(2x 0.4) =8 m.
Length ofroof¥ 10f(2x 6.4) ' =10.8m
(2)  Dead load of roofing'sheet (Ps)
Ps = mass/m> x g x Ar
Where g = acceleration due to gravity
;. Ps=95x 9.81x 172.8 ) = 16104 N.
- (3) . Load due to self weight of trusses. |
Pt=Vxdx g
Whéré V = total volume of trusses members
d = density of wood |
Assuming 150 mm square (0.15m?) African mahogany [d= 590 kg/m‘]
 V=0.15x0.15 x total length of members

1.6 V=0.15x0.15x246.7 S =5551m’
Pt=5551x590x9.81 =32128.633N
32128633 N | |
(4)  Allowance for insulation and ﬁt_ﬁngs taking 50 N/m? ’
. Pi1=50x13.6x 10 = 6800 N

Where 10 x 13.6m = size of building
®) Total dead load : T. D . L = Ps + Pt + P1= 16104 +32128.633 + 6800

_ =55032, 633 N -
- (6) lee Lcad on roof (by workmen) is taking as 750 N/m? x Area of roof
o Pw 750x 172.8 = 129600 N

'1‘2 .




'

(7) "~ Live Load due to'wind is computed accordmg to the formular (ASAER 288.3)
Pr=Ar X 0. 004466 (H)’” x V2 x 9381 - '
e g T

J where H= Desrgn Herght =58m . |
fin Sty V =Basic wind Speed -30 m/s .’ it s .'.‘_V."_f i %m;w - e

Pr= 172.8 x 0.004466 (5. 8)”’x(3m’x981 o

914 ~ =5982.5N

i< (8) . Total live load (T . L. L) W :
T.L.L= 129600 +5982.5 N =135582.5N

o TOTALDESIQNLOADJ} s S e R

Ppes = 1.2 % total dead load + 1. 57

Where 1.2 = safety factor for dea o:)adE
14= safety factor for lee load :

. Ppes=1.2X 55032 .633 + 14 X 135582.5  =255854.66 N,

| (10) Total load per truss = Total desrgn load

_ Number of trusses ;
~ The two end trusses. each carrred half of the load carried by each center truss. Therefore

for the purpose of calculation the load/truss the number of truss are given by number of

center trusses + number of end tru_ss 34 2 3+2/2=4.

Pr/truss = Ppps

' No.oftrusses  =255854.66 =63963.665N  =64000 N
(an Load per Jomt - Total load/truss : o '

- No.of purlm jomts

P =63963665, hke: - =7995.46 N = 8000 N

ot el
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Roofing truss
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RA+RI=63963.67TN LR
Fig’ 4 Roof truss diagram.. :

(12)  Taking moment about A : 5 :
7995.46 x 1.7 + 7995.46 x 3.4 + 7995.46 x 5.1+ 7995.46 x 6.8 + 7995.46 x 8.5
4799546 x 10.2+7995.46 x 1.9 +3997.73 x 3.6 =RIx 13.6
= 1359228 + 27184.56 + 4077685 + 54369.13, + 6796141 + BI5S3. 69 +
95145.974 + 54369.13
RI13.6=434453.02 . |
RI=434453.02 © =31981.84N = 32000 N
13.6 S e
RA = 63963.67 = 3198184 = 32000 N
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(13) Determination of member forces done by “graphical method s(stress diagram)

L.

8 baysat 1.7 m } 4 =136m

32000 N ;RS

. Fig. 5 Free bady diagram by graphical method.

MEMBER FORCES (- Compression N
{+ Tension N }

SR 91400 (-) *

2 I-14 - 91400 (-)

3 b3 " 77409 (-) .

grvElqg 77400 (-)

5 E-5 64400 (-) |

6 H-10 64400 ()

7 F-7 51200 )

8 G-8 51200 (-)

9 1=2 0 &

10 - 13-14 i)

S 14200 (-)

2. 12-13 14200 (-)

I s R 4400 (+)

o f o) 4400 (+) °

 CE e 15000 (-)

16 | 10-11 15000 (-) B

17 §56 . 8400 (+)



++26

{8 09S10 - o Lo iodiRELs 8400 ()

T 17600 (-)
367 MR g 17600 (-)
20 7-8 248000 (+) -
i gy U i s RO () st i s s
2 A - 14 87000 (+)
Sy | 87000 (+)
25 A-13 87000 (+)
gk 73600 (+)
o K 1) 73600 (+)
I8 AT =2ee-61200 (+)
e U 61200 (+) .

’

Design load for each group is determined as the maximum load in the group as below.

Member grdu‘p Ma'xil.‘num. load (N) | Design Load (N)
Group 1 T [CoLI-14 - |()91400 | (91400
Ba3.1-12 | ;
Group2 — E-35, ﬁ -10 ~ () 64400 : (-) 64400 =
F-7,G-8 | : '
Group 3 R TR () 17600 S AIe00
' 4-510-11 |
Ern R e et e
Group4 - A-1,A-14 | (+) 87000 (+) 87000
A= A~ 13 - :
Group 5 T [A-4,A-11 (+)736000 (+)736000
: ‘ AEEK-G" :
Group6 T=8 . i | () 24800, (+) 24800
Group 7 T [5-60-10 | [(M8a00 . | (#8400
P4 {12k S
Group8 To213=04 7 L0 - @0




5A Pm‘-‘s

Determmatxon of cross- sectnonal Dnmensnons of members

b it a eaiia ol 5 o :, L RO it T T R 47:-':1...-".\unlx‘q«:;.i"é’w_’w"r.&.,nE‘lTS,iZ*‘h?'r;f:ﬂ;c,iJEdo[‘_;,‘:0' 3
Where A = cross sectional area i - e S g

Ppes = Desngn load * & ol : e T
6N = ultnmate stress

A =bd. Where b = width o{ Imgmber
2 t}uckness of member
Cbd=TAp = Pogs

= R T =
By ﬁxing-iﬁey of the dimension (usdallyb) d can be calculated from the equation
o P st
6, b
Groupl. ~ d - =" 01400,  =140mm
it 13.1x 50
Take 150 mm x 50 mm. - |
Group2.  d= 64400 =98 mm .
" 131%50mm R
Take 100mm x SO0 mm L i
Group3. - d= 17600 . - '~ =27mm
st 13.1x50 :
45 Take 100mm x 50 mm AT
Groupd.  d= 87000 =115 mm :
: 15250 '
Take ISOmm‘x 50 mm e -
GroupS.  d= 73600 =97 mm
17y 152x50 |
Take 100mm x S0 mm . _
Group6.  d= 24800 =33 mm
' ' 152 x 50 | |

Take 100 mm x 50 mm




Y e C,uoup?

¢ v-nlhh‘ % iR

CmRen o e A Umm
- I52xﬂ50 5 gt
A 'lukc, 100 mm X 50 mm il

‘Group 8 . d= 0
- Take 50 mm x 50 mm '

- e g

= ‘.}'t&l‘ :
The slenderness ratio of the member were checked and all were found to be bellow the
maximum allowable value of 50 (for wood).

% : : = .

7% COLUMNS

Hrom the root design, thc loud in nupportcd at the two ends of cuoh truss by walls Thus

the I(md carried by llw coiumn is zero. llw pmpow o! columnw are o qupport tho roof
truss sp ans to reduce the bcndmg elfect.

—_—

For the. above reason hot rolled hollOw scutlon qto”l rnlumnq of the mlmmum
TR e T ™ -

size (dimension 75 mm) and o(‘ heq,hl 4 mm are recommended.

<8 Rk S CQMNS.‘lQQ.ﬂL‘lQ . :
, Since column carrics no load, the only load acting on the footmg is the weight ol‘ the

i ’columu This lead (540.57 N) is very small i in relation to the bearing capacity if the soil
BE (MOkN/mz) Hence detail design of the loolmg is not necessary, Plain (unreineforce)

- conerete fooling, (1:2:4 mixed by »vo_l“umg,) measuring 225 mm square and 75 mm thick is
recommended. :

"
.




) below shows the connection of the col_umh to the footing.
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SR fel : ol Ilollow_steel colunmﬁ' > ‘ : Wi 2o

e v i ’..i ‘\;.\:i*.‘..‘gzmn;:--l';u'\ms ;rm'..;ﬁu.n i dbidbn :i;.wr""hnv|\,\ahl; S VRO T Y 1 8 Y B &'«s’a'i;ﬁta.n&i:l‘ii’-"‘ﬂ’.‘aﬁ’sﬁ'ﬂ%&!\}.ﬁx{ﬁlﬂ-’&3 T S R S tiimen e

= -wcll floor level §
) 6.0.9.0.0.0.6,6,69.6.0.60.6 XXXXXXX)\XXXXXXXX
. Q
I3 mm bolt
<t : ‘ T P
S 225 mm . ' : : REmRle T I e

:)Loss' section column footing.

~

VALL FOUNDATION

iz foundation provides a stable base for a building it distributes ihe weight or building

and its applied loads over an area of the i'o'undalion bed sufficient to prevent unéqual of
excessive settlement. Soil test of the area has bcen carried out and the result shows that
the sml is clayey sand with bearing capacity of 140 KN/M?,

~ TFor this, strip foundation is suitable for the load bearing walls. An unreinforced -

strip foundation using a mix of 1: 2: 6 (by volume) is recommended.
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Fig. 7 cross section of unreinforced strip foundation.

COLUMNS FOOTINGS ‘

(@)  Material - concrete (1:2 : 4 mix)
(b) © Dimension —225 x 225 x 75 mm
(¢)  Number -5 '

€

WALL FOUNDATION.
(a)  Type: strip foundation 450 mm thick

b)) Ma_terials and dimensions: concrete under laid with hard core (300 mm) on earth
filling. iz '




4.1.6 CONSTRUCTION

In the design of the workshop all the necessary factors affecting the location and physical
and structural design have been taken into consideration.

The result of this pains taking work is a functional workshop which is expected to be
constructed at the iechnically possible minimum cost. In spite this however, there is
provision for change which may be desired by the management of the farm, since this
project is not a consultancy job. Such changes that may be desired may affect location,
materials, layout and size of the various section.

The workshop may also be required to perform functions additional to the ones
mentioned in this project, and this may necessitate changes in the physical design.
However, such changes, should effected with due consideration of the relevant factors to
ensure the functional of the workshop.

4.1.7 EXPANSION

The site has adequate area for future expansion of the workshop when the need arises.

However, a specialist should be consulted if such expansion is complex enough to effect

the structural stability of the workshop.




MAINTENANCI:
413 .'l'"hc septic tank should be emptied when it is about one-third full of sludge or in

the alternative every lwo years.

BILL OF QUANTITIES

4. l'q' ITEM WORK DONE ‘ ESTIMATE
I Substructure 210,000.00
2. Concrete work 150,000.00
3 Block work 80,000.00
4, Rooting 150,000.00
5. Wood work svo,oqo.oo
6. Doors and Windows 90,000.00
7. Service and Installation )
- (i.e clectrical and plumbing) 95,000.00
8. Drainage 50,000.00
9. Contingency 975,000.00
Totél estimate cost 1,072,500.00

One million and seven hundred and twenty five thousand naira only.




CHAPTER FIVE

CONCLUSION AND RECOMMENDATION

In general the constructions of this project engineering workshop for Federal
Polytechnics of Nasarawa by estimate will cost one million, seven hundred and twenty
five thousand Naira only.

This estimate cost include plaster painting ceiling and other decoration which are not

necessary for farm work shop, but if desired then can be done if funds are available the

cost is relatively suitable for the workshop farm of size of the school.







