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Abstract 

proposed design servi e work shop for farm steal which is 19m x 19m (304m2
) is size will 

ide maintenance of farm machinery, automobiles, fabrication of simple tools and other 

aterials used in the fann. The objective of the workshop is to have high productivity, reduction in 

gery 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 

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

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

s to be carried out. (With reference to fann planning and control 2nd edition by C.S.Bemad 

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

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

1. Bulk density equation 

2. Porosity 

3. Moisture content 

4. Void ratio 

The workshop is rectangular in shape in size is 19mx 16m with gable aluminium roof. Eave height is 

3.6m whi le overall height is S.8m. The wall is constructed with 9" block (4S0mmx22Sx22Smm) the 

floor is IS0mm thick cemented. 

Service like lighting, ventilation and sewerage are adequately provide. 

Code of practice CP 11 0 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 

INTROUDCTION 

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

place. 

include the following animals shelters storage, equipment shed workshop and other 

like farmer house and other farm building. 

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 (lOha) of land while the 

op for the farm faces the road that runs round the school. The size of the shop is 19mx 16m 

tools life file, bench toc!s and hand saws etc. 

is project is therefore aimed at proposing for a design for work shop for the farm which will provide 

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

servicing periodic check (repairs and hauling of machine and equipment 

Fabrication of simple tools and materials used in the farm. 

design of the workshop involves the foIl owing process; 

Locations . 

Determination of size of Li1e work shop and space requirement of various units 

Working out the layout 

Choice of the materials for the constructions 

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. 



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. 

2 
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1.3 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.O) 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 faciliti es 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. 

3 
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LAYOU'('O~'PROPOSED WORKSHOP. 

With regard to the size of work shop (304m2
) and range of operations to be carried out by each, the 

following dimensions were marked for each unit. 

(farm planning and control 2nd edition by C.S.Bernad & J.S.Mix) 

1. Maintenance section with equipments like compressor, inspection pit (one) implement 

wash down area and with bay 

2. Metal work section with vice, lathe, drill e.t.c. 

3. Welding section 

4. Carrcntarge section 

5. Store 

6. Office 

7. Toild 

8. Clock room 

9.Gang way 

Total Area =136m2 

SITING 

= 26.4m2 

=] 1m2 

= 17.6m2 

= 16.5m2 

= 9m2 ' 

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

area available space for work shop is about one hectre (1 ha) of land, which is enough for the 

workshop, and for future expansion when there is need. 

4 
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2.0 CHAPTER TWO 
j 

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

Farm stead (F.S .D) being the nucleus of the farm op(;ration involves a lot farming 

activities. Among these activities are the following: farming house, animal shelter, 

storage, equipmcllt shed, shelter for fowls, visitors building, workshop and security's 

building. 

In 1972 a survey of farm shops was carried out in North Dakota 'by the America society 

of Agricultural engineering. One hundred and twenty two (122) farmers in north Dakota . , 
were asked to e\'aluate the adequate of their farm 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 resull of the survey is presented in the table below. 

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

Farm shop Size 
Width (m) 
Length (m) 
Ceiling Height 
Door size 
Width (m) 
Hei ght (m) 
Farm Workshop 
Construction 
Floor 
Walls 
Roof 
Soil hampa steal 

600-1500 Acres 
46 farm shops 
26 ade 20 ade-
quate quate 
9.1401 7.32m 
13.1101 10.36m 
3.6601 

2.74m 

518m 3.66m 
3.66m 2.7m 

A A 
B C 
F F 

1500-3000 Acres 
52 farm shops 
27- adeq 25inadeq 
uate uate 
9.75m , 7.62r.1 
13.11 m " 11.50m 
3.66m 3.05m 

4.5m 3.96m 
3.35m 3.05m 

A A 
D C 
F F 

5 

3000 or more Acres 
24 farm shops 
26-adequ 9-inadequate 
ate 
IO.97m 6Am -
16.15m 10.67m 
44.27m 2.7m 

5.18m 3.66m 
3.96m 2.74m 

A A 
D D 
F F 



1th 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: 

i. 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 sQil 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 wouid be cultivated to give the 

desired favourable conditiQD.. 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, 

6 



pressure of about lOOKN/M2 can be expected to cause hempaction and this may 

adversely affect water and air movements, seedlin& 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 ,1Ild laso to prepare seed bed favourable for crop growth. 

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

ti lled agriculture land is to hempaction and this information added to the knowledge of 

required soil b'J! k density, can help in wrming thEf farmers before more inputs and other 

input will be required to make an agricultural soil capable of supporting farming practices 

for given crop (R eghavan and Ohu, 1985). 

Note that understand 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 

C)---------------------------------, 
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susceptability or agriculturcal soils to various applicd hcals (Ragharam and Ohu 1985). 

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

hempaction, thc hulk dCllsity reached dcpcnds 011 the particles sIze distribution and it's 

water contcnts ,11lC1 camc up with plotted values of bulk dcndity (g/m2) against moisture 
I 

content (gi g) as showil ill (figure 2.2) 

2.3 EQUATION USED IN TIlE STUDY OF SOIL PROPERTIES 

2.3.1 nULl( DI':NSITY EQUATION 

The bulk dcnsity of the soil (£3d) refers to the ratio of the mass of soil to its 

volume. The bulk density of soil can either be wet 01 dry and the blacks (1965) 

methods ()f' determination of this -parameter graphically waS used 

LL·t Wb == Wet bulk density 
Db == Dry bulk density 
V = Volume of soi l 

• - - 3 
1 hen £3e1 = Wb/v (g/cm) . . ............. _ . . . _ ............ . ... 3.1 

Similarly. Wb = Weight of wet soil_(g/cm3) 
Volume of soil ......... . . . .... . ............... ... 3.2 

8 



Ijl) == Weight of dry soil g/clll \ 

Volume of soil 

3.3 

[n both cases the volume or soil equ;1 ls thc \"olumc of sam,llc core used in collection of 

soil samp\cs. 

2.3.2 POROSITY 

Black (1965) from his gravime(ric test results 'ldopted the equation shown below for 

determination of porosity \vhich is the ratio or the volume or voids to the total volume of soil. 

i.e Porosity =-= Vv · 
Vtot,d 

Whel'e Vv Volume of voids 

Vtotal == Volume of soil s;1mple 

But Black e:\prcsscd porosity in term o !" both wet and dry bulk densities as shown below 

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

2.3.3. MOISTURE CONTf<:NT 

. The moisture content orthe soil is the ratio orthe total amount by weight of water in the 

,:oilto lhc weight ortotal solid particles 111 that givell V()l!!!~lC orsoil. the 11oisturc' C('l1tcnf i~ 'iay 

;: '-; ;>.J' i~::·ll t'O (,i0PS hCC,ll! Se ill dissohT the mi neral sllbstallce~ necessary for god and healthy 

growth of the crops. 

The black's method of" delcnl1illalion of hulk density cover the moisture content 
r ·. 

determ ination as well. And the equation Cor computing this parameter is as shown below 

M,e., ==Ww/Wds x 100% (g/g)% 

Where M.e. == Moisture content 

Ww == Weight of water 

Wds = Weight or dry soil. 

3.5 
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CHAPTER THREE 

METHODOLOGY 

3.1 MATERIALS AND DESCRIPTION OF THE WORKSHOP 

3.1.1 General Description. 

The prepared workshop is rectangular in shape with full external walls and measure 

19m x 16m2
. The eave height is 3.6m 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. XI00 x 65mm 

Cement block is 450 x 22 5x 225mm 

Cement block are al so 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. 

10 



3 '.1 : 4 DESIGN LA YOUr AND ANALYSIS 

. it- 111- . SERYIC~ 

_ __ • _ _ _ 0- . - -
. . _._.-.. ---

Lighting: Artificial ligl)ting is provided in form of electric' lamps to supplement natural 

lighting through the openings, In the operational sections lighting is provided at the 

recommended rate of 1 0 wlt~2 as follows : -

(a) Maintenance section - six 4 - feet fluorescent lamps (60 watts each) 

(b) Welding section - two 4 - feet fluor~scent lamps (60 watts each) 

(c) Metal work section - Three 4 - feet fluorescent lamps (60 watts each) and one-

4 feet fluores,cent 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 follows: 

(a) Office - 0I1e 2 - f.eet fluorescent lamps (60 watts) 

(b) Store -'- Three 4 -feet fluorescent lamps (60 watls) 

(c) Toilet....:. one incandescent lamp (40 watts)' 

VENTILATION 

Artificial ventilation IS provided tn 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 ceiling fan (1400 watts) 

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

(c) Mai,ntenance section - three ceiling fans (1400 watts each) 

(d) Metal work section - Two ceiling fans (1400 watts eac~) 

(e) 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 ni located at a 

distance of 15 tn'from l-eft hand side wall of the work shop, ' 

. ' 
' . f' , , 
1 1 
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' 3 . 1 . 5" COLUMNS. 

Columns can be made of timber, steel sections, reinforced concrete or steel pIpe. 

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 strong, cheaper and more available than the others. In high of their comparism 

hollow steel pipe has the highest advantages and is recommended. Five diameter 75mm 

pipes of 4ni length are provided to support the trusses, 

:hapter Four 
3 ,'"l STRUCTURAL DESIGN 

3,4:1 ROOF 

(1) Total roof area Ar = 2 x Area of each side of roof. 

Width oreach side ofroof= 7.2 f(2 x 0.4) = 8 m , 

Length ofroof= 10 f(2 x 0.4) = 10.8 m 

(2) Dead load of roofing' sheet (Ps) 

Ps = mass/m2 x g x Ar 

Where g = acceleration due to gravity 

: . Ps = 9,5 x 9.81 x 172.8 

(3 ) Load due to self weight of trusses. 

Pt = V x d x g 

Where V = total volume of trusses members 

d = density of wood 

= 16104 N. 

Assuming 150 mm: square (0 .15m2) African mahogany [d= 590 kglm3J 
V = O. 15 x 0.15 x' total 'Iength of members 

I .8 V ~ 0.15 xO.15 x 246.7 =·5.551 rr? 

Pt = 5.551 x 590 x 9.81 = 32128.633 N 

32128.6llli 

(4) Allowance for insulation and fit,tings taking 50 N/m2 

: .P1 =50xI3 .6xl0 =6800N 

Where 10 x 13 .6m = size of building , .. 
(5) Total dead load: T . D . L = Ps + Pt + PI = 16104 + 32128.633 + 6800 

== 55032.633 N 

, (6) Liv~ ~cad o~ roof (by workmen) is taking as 750 N/m2 x Area o'f roof. 

Pw = 750 x 172.8 = 129600 N 



(7) ' . Live Load due to'wind"is COinputed according to the formular (ASAER 288.3) 
. 2/7 2 . 

. PI ~ArxO. 004466 a-I) x.V x 9.81 

. 9.144 
. . 

where H = D~sign Height = 5.8.111 
. . 

V=Basic"wiilo StJeecl '= jo m/s .~ " ..... , . , .. ".' .. , 

PI = 172.8 x 0.004466 ~2/7 x (30i x 9.81 
" -) 

.' 9,14 = 5982.5 N 
, .. 

(8) Total live load (T . L. L)'"I, Iii','. : 
T. L.L = 129600 +?982.5 ,l'{lr ;,'0.1 

_. ~(9)"- TOTAL DESIGNLOAD ' p;t~i-7'"---
PDES '= l.2 x total dead load + l.4 :'~:t6ta'11i ve' Toad--

'i"l!'" .. ,,0.' l~ I,." 

Where 1.2 = safety factor for dead load' 

1.4 ':'" safety factor for Live load 

: '. PDES = 1.2 X 55032 .63,3 + I ~4 X 135582.5 

(10) To.tall~acl per truss = total design load 

Number of tmsses 

=135582.5 N 

= 255854.66 N. 

.--- ... '. 

The two end trusses each carried half of. the load carried by eaclrcenter truss. Therefore 

for the purpose of calcltlation the loaci/t!llss, the number of truss are gi~en by number of 

center tmsses -I- number of end truss +2 = 3 + 212 = 4, 

PT/tmss = PDES 

No. of trusses = 255854.66 

4 

(1\ ) Load per joil;t = Totalload/tl1Jss 

No. ofpuriin joints 

P = 63963 .665 '" 

Joint 8 

1 3 '·: 

= 63963.665N = 64000 N 

= 7995.46 N == 8000 N 



t -

- --- ..-....-~-

Roofing truss 
"---",-'-' " ~ ~.~ 

. : 8000N .' .. -.. ~. . .. 

8000N 

4000N 

8 bays' at 1.7 m =.1 J,6 m. 

RA RI. 

'RA +-RI =.63963 .67 N 
, ~ -

.Fig: 4 Roof tmss diagram. 

(12) Taking moment about A : 

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 

+7995.16 x 10.2 + 7995.46 x 11.9 + 3997.73 x.13.6 = RI x 13.6 . 

= 13592.28 + 27184.56 -+ 40776.85 + 54369.13. + 67961.41 + 81553 .69 -I-

95145 .974 + 54·3t9. 13 

RI 13 .6 = 434453 .02' 

RI = 434453 .02 

13 .6 

= 31981.84 N 

.. 
RA = 63963.67 - ' 31981.84 = 32000 N 

_ 1_4 __ , 
-,": ;~ . , 

I· , 

== 32000 N 

- .-- - -- '. ~ 



(13) Determination of member forces done bigmphica\ method s(stress diagram) 

MEMBER 

1 C -l 

2 J - 14 

3_ ,-D-- 3 

4 1- .12 

5 E- 5 

6 , H -IO 

7 F~ 7 

8 G -: 8 

9 1 -2 

10 13 - 14 

11 2 -3 

12 12 - 13 

13 3 -4 

14 11 - 12 

15 4~ 5 ' 

16 10 -11 

17 5 --;.6 

.. 

) , 

8000N 

,/ 'Fig, S Free b;dy diagram by graphical method , 

1 

.. 'F 
1~ -~-

J 

.. 

1 5 ,-

FORCES {- Compression N '} 

, + Tension N 

91400 (-) . 

, 91400 (-) 

77409 (-) 

77.400 (-) 

6440u (-) , 

64400 (-) 

51200 (-) 

51200 (-) 

o (+) 

o (+) 

14200 (-) 

14200 (-) 

4400 ' (+) 

4400 (+) . 

15000 (-) 

15000 (-) 

8400 (+) 

? 

t .... 

..-~- - ... ' . ~ 

" .. ~ . 



___ •••.. ~ . !.., t •• • 

18 . · 9.-10 

19 ' . 6-7 

20 

21 

22 ' 

23 

24 

25 
I: 

26 

. 27 

28 

29 

8-9 

7 -8 

A-14 

A-2 

A ~ 13 . 

A - 4 

A-ll 

A ~.ll 

A-9 

. ! ' 

" 

" . 
8400 (+) 

17600 (-) 

17600 (-) 

248000 (+) 

87000 (+) 

87000 (+) 

87000 (+) 

73600(+) 

73600 (+) 

-::.;>...~- :- . ·6l200 (+) 

61200 (+) . 

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

Meniber grou'p Maximurn load (N) Design Load (N) 

Group 1 C - 1,.] - 14 (-) 91400 . (-) 91400 . 

D-3,,1-12 

t Group 2-- E-5,H-I0 - -(=) 64400 -- (-) 64400 -

F-7 G- 8 , 
.. , . -- -.. -.-. - -- --

GrOl!p 3 2-312-13 . , , ~(~) 17600 (-) 17600 

4-510":"11 , 

6-7 8-9 . 
. . ' 

Group 4 
'. 

A-I A-14 ,. (+) 87000 (+) 87000 

A-2,A-13 

Group 5 , A-4, A-ll (+)736000 (+)736000 

A~6, A-9 . " 
I 
, 

Group 6 7-8 'I; . (+)24800 . (+) 24800 
.. "li 

Group 7 5-69-10 ' " (+) 8400 (+) 8400 , , 

, 3 - 4,11 - 12 
.,. 

Group 8 . . 1- 2 '13 - 14 (+) 0 (+) 0 , 



Deter;nirtation of cross- sectional Dimensions of meinbers. 

A = PDES . .' . ' ~. 

,' , ' " . 

Where A = cro~s 'seciYon'ciCarea 

PoEs = Design load . 

6.jI = ultimate stress 

A = bd. Where b = width of member 
" ;i~;,' .. 

, d = thickness of-member 

bd= F j,,, = p , ,II;. ' 
v' DES , . • ,I,.'," 

,', 

\l~ , # • 

$JI :1: ,- -- .... - . - ._-
-jl:· 

By fixing ine of the dimension (usually 6). d can be calculated from the equation. 

d = PD.:s 

Group 1.' d 91400 . 

13.1 x 50 

Take 150 mm x 50 mm 

Group 2. d= 

Take 100mm x 50 mm 

Group 3. d= 

Take 100inm x 50 mm 

64400 

13.1x50mm 

17600 

13.1 x 50 

Group 4. d = . 87000 

' 15 .2 x 50 

Take 150mm x 50 mm 

Group 5. d == 73600 
.. 

lS .2x 50 

Take 100mm x; 50 mm 

'Group 6. d= 24800 

15.2 x 50 

Take 100 mm x 50 mm 

. 17 

.... " 

= 140mm 

=98 mm 

=27mm 

= 115 mm 

=97 mm 

=33mm 

.. ~-..&---~ . ' -~ -.: 



( , 'I , 

":,,, 

I I Illlll Group 7, d c,,' . X/IO() 
. 1 "' .. ~.. ", :',. .'. 

",(:,.1 .~"" 

15',2 X 50 

Takc 100 llllll ,x 50 Illln 

Group X , d ,= o 
i
1 

• , . 1# 
Ta ke 50 111m x 50 mm , ' 'li}:~ i\IIJ!:~;:',: 
(16) .con~idcr()tion ofbcntling clT~ • ",;,j 

ojl) ,,';il:j": . 

Slcnderness ratio of each member' is 't ,\6 ':Iitio of thc length to the least laterial dimension, 
" I .\,1~/,.·\~ , .. _ 

, 'I "};:":I!I, 
Sr '" Lib 1 ' " I v,i', ': 

•.• ,I . 'i :'~I~i _ 

The sfenclerness ratio of the member were checked and all were (bund to be bellow the 

1l1,IXilnlllll Hll owablc valuc or 50 (ror wood), 

COLUMN::; 
!'rOln II" I'tJ~)l derliJ!, lI , tile louu i'fl flu pporled allhc two cmlr. of'cach tru "" by wall II, Thu" 

tit, loud L:urricd by thc L:OIUlllll is :l.cro, TIIll purpose or COIUIllIlS lire to support tim roor 

lr 'u~s Sp;-ilS to rcduce thc:bclldiilg ~~ITecl-
1'01: the, abovc rca son hot rolled holl6w section st~,'1 ,rnhll11nS of t'he 11111llmUIll 

• 'a -- '. ~-- _':;..::3""~_ 

size (di mension 75 mill) ancl of' height 4 Illln arc recommcnded, 

SillL:C L:o lUI1lIl ca rri 'cs 110 load, thc oilly l\lad IId,ill!;, Oil the footillg is the weight. or the 

colUllln, This Icau (540,57 N) is very sl11ull in relation to the bearing capacity if the soil .. 
(1 /IOkNli1l2), I kncc dclitil tksig ll or the looting is 1I0t lIecessary, Plain (unroincrorce) 

C() llcn.:tc I(lotill !;, (I :2:4 Illixcd by volullle) llIeasurillg 225 111111 squllrc IIlId 75 mill thick is 

rCCOlll 1ll cnd eel , 



) below shows the connection of the Colul'l1n to the footing. 
) 

------------_._-----------------

mm thick Steel p. 
II~ . 
il 

~ 

~l 8 
~ 

~o 
Cl I ' O. 13 mill bolt 

1~-----:-.2-5-!\-11-n--------~-------------~1 

-:)·oss section column .footillg . 

. "j\iL FOUNDATION 

Tb~ foulldation orovides a stabie base Cor a building it distributes ihe weight oi"i.>t.i!!d;nb 

alid its applied loads over an area of the fuulldation bed suflicient to prevent unequal of 

p.x::cssive settlemcnt. Soil tcst or the area has been carried out and the .result shows that 

the soil is clayey sand with bearing capacity of 140 KN/M2. 

For this, strip foundation is suitable fur the load bearing walls. All unreinforced 

strip rOundaliollll~ing a mix of I: 2: 6 (by volume) is recommended . 

. ) 
., .... . 

r .~ 

I ' j 
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4 . .1 . 5 

,.,.' ".' 

, I ! 

. ·· 230 mm 

3 600 mrrt .. .:..-..:...-. __ WaW 

J .. 
I 

.1 

hard core filling 

earth filling 

- . • ) 1 ) ) . ~ . 1 ..I 
.. ;r .I ,.1/\ 

23 0 mn . Lo6_)"""!/_)_6_. _. _,'_)-.-9_' _. __ --11--- concrete 

~-------------------.~ 
690 IT\m 

Fig. 7 cross section of unrein forced strip foundation . 

COLUMNS FOOTINGS 

(a) Material - concrete (I : 2 : 4 mix) 

(b) Dimension - '225 x 225 x 75 mm 

(c) Number - 5 

WALL FOUNDATION. 
I 

(a) . Type: strip foundation 450 mm thick 

~ . I' I 
"H , ~ .~. h~ ,p'.1 

150mm 
300mm 

1000 mm 

(b) Materials and dimensions: concrete under .Iaid :vith hard core (300 mm) on earth 

ti l!ing. 

.'. 20 / " ~ 



4.1 .6 CONSTRUCTION 

In the design of the workshop all the necessary factors affecting th~ 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 technically possible minimum cost. In spite this however, there is 

provision for change which may be desired by the management of the fann, 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 projtct, 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 stabi lity of the workshop. 

21 



MArNTENANCI ~ 

L~~~ The septic t(lnk should be el11ptied when it is (lbout one-third full of sludge or in 

the altcrI1<1livc every two years. 

BILL OF QUANTITIES 

4.1,.q- ITEM \VQRK 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 50,000.00 

G. Doors and Windows 90,000.00 

7. Service and Installation 

(i .e electrical and plumbing) 95,000.00 

8. Drainage 50,000.00 

9. Contingency 2.75,OOO.0..Q 

Total estimate cost I.Q12.5QQ.QQ 

One millioll (lnd seven hundred and twenty five thousand naira only. 
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CHAPTER FIVE 

CONCLUSION AND RECOMMENDATION 

In general the constructions of this project engineering workshop for Federal 

Polytechnics of Nasa raw a 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. 



\. 
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