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ABSTRACT

This study investigates the problems facing automobile technicians with a view

to optimising auto repair work. The data for the study were collected using

questionnaire and interview techniques. One hundred and twenty( 120) automobile

technicians, forty-two (42)spare part dealers, and eighty(80) car owners were contained

in the analyzed sample. The result of the analysis revealed the various problems facing

automobile technicians' in Akure which include inadequate tools with 78(1'0 01'

workshops interviewed not having adequate tools while 22(10 had fairly adequate tools

;111d problems 01' low capital base with 75% Auto Technician interviewed having a

working capital of less than NIOO,OOO .00, 17% are operating between NI01,000.00-

N250,000.OO,while 8% between N251 ,000.00 -N I 000,000.00 above. Also included are

the problems of bad location with 70% of the respondents acquirrng their land through

rentage, 19% through lease while 3% through outright purchase and problem of poor

educational background with only 6% having aND which represents the highest

educational qualification of all the respondents,8% had City and Guilds Certificate 19%

primary school, 11% had school certificate while 56(X) are without anyformal

cducationr/vpprcntiship). Along with these problems is the lack of necessary social

amenities ill separate workshops. Encouragement of the development of mechanic

village. which was observed from the data collected as one system that can help in

so Iv ing most 0 f the problems. was formulated as an hypothes is, ana lysed and tested.

The hypothesis testing reveals that the establishment of mechanic village to assist auto

repair activities is preferred by the respondents.

However, in view of the lion-professional ways that some areas that adopted this

policy or developing Mechanic Villages in the past had handled it, this study went

ahead and developed standardized models for executing the development of sueh

x



villages so that optimum performance could be obtained. The developed models were
. .

later validated and found to be reliable and depcr.dable. Hence, the establishment of

standardiscd mechanic village using the working models developed in the study was

proposed and suggested as a way of solving the auto technicians problems thereby

optimising auto repairs.
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CHAPTERl

1.0 INTRODUCTION

1.1 BACKGROUND TO STUDY

The use of automobile vehicles on our road plays a key role in road

transportation system. In Nigeria where land transport is larger compared to water

transportation, the use of automobile vehicles either diesel or petrol driven is

predominant. It is evident that the use of any mechanically operated engine or system

requires proper maintenance to produce the required efficiency and durability.

The performance and maintenance of vehicles have advanced into sophisticated

level. Unlike the old mechanically operated vehicle systems the modern vehicles are

being operated and controlled by electric and electronic sensors and computers.

The modern trend of mechanical service therefore requires the use of more

complex and highly technological and special diagnostic equipment to analyze vehicle

faults for repair and service.

As vehicle technology and maintenance are advancing, the problems facing

Automobile technician in the course of discharging their duties have adversely affected

the transportation system hence affecting all the other systems in the country. The

problems coupled with fuel scarcity have constituted a lot of fear, instability and setback

in the country. Some of the results of the auto technician problems include: fear of

insecurity among the people when plying the highway, unpredictable breakdown of

vehicles on the highways when traveling, leaving passengers to the mercy of armed

robbers, failure of vehicle parts like brakes resulting in accidents and loss of lives, delay
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and failure of important appointment, molestation and maltreatment of car owners and

heavy debts incurred by many car owners on maintenance.

A system with an optimum performance can be generated if all the problems

highlighted earlier are tackled (Lindley, et.al, 1977 and Jarett, 1977). This will go along

way in alleviating the problems being encountered by the Automobile technician in our

society.

1.2 STATEMENT OF PROBLEM

The high level of usage of vehicles for both private and commercial activities

coupled with the inflow of second hand vehicles popularly called "Tokunbo" brought

about the need for very efficient and effective maintenance.

Often times, the garages where the maintenance activities are carried out are of low

capital base and are makeshift establishments either located on slippery terrains. under

tree sheds, canopy made of banana or palm fronds. No effective maintenance can take

place in such environment.

Similarly a close look at the equipment used reveals the level of poverty or these

mechanics. In most places, service pit are not available and where it is available there arc

no reinforcement at the sides to hold loose sands in place. No accuracy of either

balancing or alignment could be obtained. New vehicles are the result of technological

development, which calls forilliterate hands to handle.

With all these facts, there is the need for a thorough analysis of the existing

practice and a synthesis of a comprehensive and management oriented practice to put the

maintenance culture as what it should be. It is against all these facts that this research is

being undertaking.
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1.3 GENERAL OBJECTIVE OF THE STUDY

The broad ubjective of the research is to identify the problems facing Automobile

technicians, so as to involve asystem which will make them perform optimally.

1.3.1 Specific Objectives of the Study

The specific objectives are to:

1a. Evaluate the problems facing Automobile technicians especially in the developing

countries like Nigeria using Akure as a case study.

Ib. To develop models that are reliable and which would ensure improvedperformance

of Automobile technicians.

1.4 METHODOLOGY

Extensive literature survey was carried out011 the research work through

consultation of necessary textbooks. The data for the study were collected using

questionnaire and interview techniques. Questionnaires were designed and administered

to Automobile technicians, spare paris vendors and car owners in Akure metropolis. One

hundred and twenty, randomly selected, automobile technicians, forty-two spare part

dealers and eighty car owners were contained in the analysed sample. The questions011

the questionnaire were structured to match accurately, the requirement of the study.

Data were later extracted having collated the administered questionnaires.

Analysis was carried out on the extracted data using statistical tools such as pie chart for

percentile analysis and the five-point Likert method of summated rating (Kothari, 1<)<)5)

which was ascertained to have a reliability of 0.95. The study was able to infer the

problems facing Automobile technicians from the analysed data and proposed necessary

3



solution. Also models were formulated for the standardization of the proposed solution

so as to facilitate the optimum performance of the proposed system.

1.5 EXPECTED CONTRIBUTION TO KNOWLEDGE

1.5.1 Relevance to the Field

The successful execution of this research will assist Automobile engineers,

industrial engineers and management personnel to know the various problems being

encountered by automobile technicians especially in developing countries.

It is ascertained that the result generated will be used to analyze and develop an

optimum. system, which is expected to improve the performance of automobile

technicians.

1.5.2 Relevance to National Development

It is envisaged that the result from this research will go a long way to alleviate the

problems associated with auto repair practice in Nigeria.
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CHAPTER 2

2.11 LITE,RATURE SURVEY

2.1 HISTORICAL DEVELOPMENT OF THE MOTOR VEHICLE INDUSTRY

The story of motor vehicle can be dated to1860, when Lenoir invented the first

internal combustion engine(l.nc.utn Encyclopedia 200]) though this vehicle was Ilut;11

first used for vehicle propulsion. The fuel used in the early engine was coal or producer

gas, and the new form of power brought about great changes in manufacturing methods

ill many industries. Until this time, that the small-scale manufacturer had been at a gre;tl

disadvantage in at least one respect, for the installation of steam power plant was

frequently too expensive [or him, while the running costs of such a plant were almost

certainly prohibitive. Since no other form of mechanical power was at that time avail

able he had to do without mechanical power unless he could hire a plant. The new g,1S

engine, however, was very well suited [or use in small factories and workshops. and

many manufacturers installed the new form of power during the last two decades or the

nineteenth century.

At a slightly late date came the next step- the propulsion of a road vehicle by the

new engine. It is true that road vehicles had earlier been produced which were drivenby

steam engines, but the Red nag Acts of1831 and the development of the railways had

discouraged experiments. It was in1863 that Lenoir invented a road vehicle which was

driven by a gas engine, the coal gas being ignited by an electric spark, but the problem or

Iuc] supply was a very difficult one; the carrying or sufficient coal gas [or any hut the

shortest journey was not easily managed. The problemW(lS finally 'solved by till'

adoption of a new form of fuel which is gasoline i.e. petrol, a fuel which releases great
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energy per unit weight. Markus used petrol as fuel for a vehicle he produced inAustria

in 1865. while a great advance was made by Otto in 1876 (Encarta Encyclopedia. 200:1)

by the compressing of the fuel immediately before ignition, this considerably increase the

explosive force in the cylinder and performance was considerably improved.The

production of' motor vehicles W~IS well advanced by the IR90s as n result or [ill'

subsequent invention or such pioneers as CarlBenz, Gottlieb Daimler and Panhard.

Subsequent advances in the manufacturing of motor vehicles were associated with

development in related industries. For example, the idea of the pneumatic tyre went back

to 1845 though at the time or the initial discovery, there was no obvious application Ior it.

but when Dunlop took out his patent in 1888 (Encarta Encyclopedia, 2003), cycling was

(;\st becoming an important and popular means of transport for business and pleasure.

Another patent taken out afterwards by Clincher made it possible to lit pneumatic tyre to

motor vehicles. Significan: improvements in the metal - working trades towards the end

or last century and early ill this made possible further advances in the motor- vehicle

industry.

Since the first internal combustion engrne (like the first steam engines) W(lS

designed for stationary use as power plants factories or workshop, little thought was

given to their overall weight. Engines were accordinglyof robust construction, but this

feature. which was a virtue for the stationary engine, proved a serious handicap to thc

motor vehicle engine which had to be carried along by the very vehicle which is powered.

Lightness in weight became a very desirable feature under the condition andthix

requirement stimulated research into the possibility of' producing forms of' metal which
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arc light in weight in proportion to their strength. The production of alloyed steels was

therefore initiated with far-reaching effects in other countries.

Other industries, which have been stimulated by the development of the motorcar.

include the electrical industry and the manufacture of petrol and lubricants. The

m.mufacturc 0[' the modern car needs a wide variety or raw materials and component

parts (e.g. tyrcs, upholstery, safety belts, silencers, windscreen, washers, spark plugs and

other electrical equipment) and this fact has markedeffect upon the structure and location

or the industry.

2.2 MAINTI~NANCE

Maintenance is the key to achieving an optimum performance in machineries

which include motor vehicles. Motor vehicles and equipment costing millionsor Naira

will surely fail if adequate maintenance procedures are not followed. (Adeniji and

lnegbenebor, 2002)

According to Seely (1972)., Maintenance can be defined as the work undertaken ill

order to keep or restore every facility of the vehicle to an acceptable standard,

Harold ct. al. (1984) affirmed that maintenance is concerned with the day-to day

problem 01' keeping a physical plant e.g. vehicle in good operating condition. Dhillon

(J 980) in his own view defined maintenance as a work-undertaken in order to keep or

restore every facility to an acceptable standard. Maintenance helps in accessing potential

problems on machineries and equipment, which could lead to breakdown. and ir

breakdown occurs. the system is restored to condition or operational effectiveness all at a

minimum cost (Okerniri, 2000)
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Maintenance is also supposed to respond to changing circumstances. This

includes a rapid growing awareness of connection between maintenance and increasing

pressure to achieve system availability at the same time (Moubray,\99\). Desirable

performance can only be achieved on our vehicles through effective maintenance practice

by our roadside automobile mechanics in a more conducive environment.

The goal of effective maintenance is primarily to ensure the availabilityor

vehicles and its equipment at the optimal level and to obtain maximum return on usage.

Due to complicated nature, it is highly desirable but feasible to produce cars that arc

maintenance free. However, there is no gainsaying the fact that all elements used in the

construction of motor vehicles deteriorate. The rate at which this occurs depends on the

materials. methods of construction, environmental conditions and level at which thc

vehicle is maintained.

2.2.1 Types of Maintenance

According to Lindley et.al (1977), there are four major types of maintenance; these

arc:

• Corrective Maintenance

• Predictive Maintenance

• Repairs Maintenance

• Preventive Maintenance

2.2.1.1 Corrective Maintenance

Corrective or breakdown maintenance occurs when equipment fails and then must

be repaired all an emergency or priority basis. Corrective Maintenance is thefi:<-it-

variety. this is where maintenance becomes a repair work. (Adejuyigbe, 2002). This

8
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maintenance includes such improvement as minor changes in design and substitutionor

more suitable component of improved material of construction to eliminate a problem. II'

the problem cannot be eliminated economically, it may be possible to reduce the

frequency of its occurrence.

2.2. t.2 Predictive Maintenance

Predictive maintenance is a relatively new term now coming into general use.

Recognizing that a change in physical condition is the principal reason for maintenance.

it is logical to consider the use of sensing, measuring or monitoring devices to determine

significant changes, This technique can minimize the need for disassembly and

inspection or internal parts. Through periodic measurement or monitoring, it is possiblv

lo identify conditions that require correction before a major problem develops. Predictive

maintenance takes advantage that commercial equipment is available such as portable

vibration analyscr. amplitude meters, vibration amplitude and axial- displacement

monitors, ultrasonic equipment for wall thickness measurement and other non destructive

testing or measuring devices, optical tooling, contracting displacement sensors lor

monitoring alignment etc. With such equipment, conditions can be measured and

recorded periodically or when justified continuously monitored with alarms orcutoff set

at pre-established levels.'

According to Harold et.al (1984) a well conceived preventive maintenance

program should contain the following features:

I. Proper identification or all items to be included in the program.

2. Adequate records covering: volume of work, cost, etc.

3. Inspections on a definite schedule- with standing order on specific assignments.

9



4. Use or checklists by inspectors.

5. An inspection frequently schedule- may vary from asoften as once six months to

as little as once a year.

6. Well qualified inspectors- have craftmen, familiar with items being inspected and

capable of making simple repairs at time trouble is observed.

7. Use or repair budgets for major items of equipment.

8. Administrative procedures that provide necessary fulfillment and follow-upall

program.

2.2.1.3 Repair Maintenance

Repair maintenance is simply carrying out maintenance as the need develops.

This elementary approach has sometimes been replaced by periodic overhauls and other

preventive practices. This method could be the most logicaJ approach to maintaining

"non critical" equipment- individual units or parts of a production system.

2.2.1.4 Preventive Maintenance

Preventive maintenance is undertaken before the need develops tormrumrzc the

possibility of unanticipated production interruptions or major breakdowns. According to

Harold et.al (1984), it usually involves the LIse of sensitive instruments e.g. vibration

analyscrs. amplitude meters, audio gauges, optical tooling, pressure, temperature and

resistant gauges to predict trouble. Conditions can be measured periodically or on

continuous basis, and this enables the maintenance personnel to establish the imminent or

need 1'01' overhaul. While this seems a sound idea, it may be found that when such

planned preventive maintenance programme are developed and following religiously, the

lrcq UCIlCY (l nd ex [enI. 0 f overhaul ing or rccond itioni ng cqui pment may not bej usti lied,

particularly il the down time required to perform the work result in loss of production,

[0



Rather it is better to consider preventive maintenance only when corrective maintenance

cannot be justified, predictive maintenance cannot be applied or repairs maintenance

effect cannot betolerated. Fig 2.1 shows the flow chart for maintenance operation

procedures.

REPAIRS INSPECTION OVERHAULS PRODUCTION
REQUIREMENTS

SYSTEM
AVAILABLEMAINTENANCE

CORRECTIVE
MAINTENANCE PREVENTIVE

MAINTENANCEPREDICTIVE
MAINTENANCE

REPAIRS
MAINTENANCE

Fig 2.1: Flow chart for maintenance Operating procedure.Source: Lindley et.al (1977)
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2.2.1.5 Lubrication in the Maintenance or Automobile

l.ubricatiou or all moving partx. lither th;1I1 nylon, rubber hushcd or pre- luhric.ucd

components. is csxcntia] to reduce friction ;lIll1 wcnr ;lIld to prevent xcivurc.Il iolanl (nx), Simil:lrl)

iubricat inn is vcry important ill automobile maintenance as vehicle consists of' cnuinc. irausmisxio»

system. final drive und chassis which all rUIIL:tion in relation 10 the principles or luhric.uions ,lIld

since the parts will surely wear niT clue to u');lge ami handling, Periodic maintenance program lItIS

been dc~;iglll'd hy munufacjurcr lor luhricution therefore there is ;1 Ilccd 1I1I'deep 1IIldL'l')t;lIlding ()r

lhL' lubrication principle by the mechanics WId cur owners.

2.2.2 Esselilial Testing and Muiutcnunrc Equ ipmcnt Ior Vehicles Expected10 he uvailuhlc

ill Mechanics workshops.

It is unfortunate that majority Automobile tcchnicinns donot have vital equipment in their

workshop ;lIld lhis is OIlC or the factors th"t accounted lor the problems being encountered 11\

\hcm, Terry, ( I ()<)X) reported tll;1I the di"gllosis 0/' uurornobi!c problems IHls hl'l'Ollll' more ()I :1

science than ever before ill history and the equipment required to do ;1 thorough ;lIl;liysis 01' :I

pruhlcm is out 01' rcacl: 0/' most shops even in civili/cd countriu». AS;l result tllcrl' :Irl' ;1 10101'

shops out there that ignore the diagnosis phase or the problem solving proccxx .uul juxt sl:1I1

lhrowing p,lrls ;11a problem in hopes or gcuing lucky, either by some P,lst experience 01: b)jllsl

dumb luck, The result is a population or car owners which ;IIT afraid to take their c;lrs 10 a shop

1"lu\\ ing I'ull) w cl l that thcv 111(1)'have to t.ikc ;1 Illortg;lgC out on their house 10 Iix the /~lIlli"

hllggy and then come a\V,I)' lron: the situation driving ,I c.u: \\ ith ;lil new P;1I1s In it .uul still

exhibiting the same symptoms thar it did i,l the first place! While Auto Diagnoxf ic lquipmcnt

11()lIlcp,lgl' lisled various types or automnbilc diagnostic equipment through link Tl'ITV, (I()l)~)

I::



npl;lilled th;lt even though investing in SUCIIequipment is heavy, the result is an excellent record

u l slll\'ilig problcills til;11 IlU one e lxc il'I'-. bee II able III xulvc and ,I rcpuuu ion o l customer

<;;lIisl;lcli(Jll. According to AUI() Tips (2()() I). even though computers ill cars have become more

sophisticutcd, and C;1I1help isolate problems. they can't diagno:«: cvcrythiug. A little hc lp [rom Ihe

cuxtorncr can (lid ;111experienced tcchnicinn track down (I problcn: and keep repair l inu: ;1I1dCllsts

duwn. It C,II1 also help the technician check to he sure the problem is corrcctvd under till'

ullldili()IlS ill \\ hich you observe it. This dOL',,>not l11e,1I1you should try to diagno:«: till' problem lor

Illl' technicinn. .iust give the best explanation or what you (Ire observing and IHI\\' thi, is dil'lt:rl'11I

than vou expect. Lindley ct <II. (1977) g(lVl' exhaustive lists or tools ami cquipmcnt-, Ih"l ,1 motor

mcchunic I11UStpOSSl'SSlor effective and st;1I1dmd maintenance service. These arc sununarizcd ,IS

roll(l\\ s:

• lcchunic lquipmcnt

These include: tachometer. V;ICUUlll g;luge. tilllillg belt. belt- tension gauge. distilled water

container, pressure tester I()r radiator ;lIld r.idi.uor cap. suction pump 1(11'dr:l\\ illg (Iii (lul o l lilll'l'

Il(llisillgs. compression tester. lcclcr g;llIgc. voltmeter, hydraulic jack. jack liJ'tillg adapter, huitcrv

hydrometer. air compressor, !l.1'e'lslllg equipment. ,111'110se extension. qU<ld g;luge I'm cileckillg

po\\er steering. transmission ,1I1dhydraulic S~SlcIllS pressure <lnd Brake pressure bleeder.

• lcchuuic h;lIld Iuo lx

These include: Toolbox. Wrcnchcx (Comhinntion ()r open end and hox t) ..lXllllll III

J 1.25111111).igllitioll kits, tappet wrenches. 12.SIllIll drive- socket set with handles. ratchet.

extension». pl icrs. SCl'CWdrivers (standard ;11lt!offset). set olullcn keys. pipe \\ rcnc hcs.



pry bar, chisels, drift punches, center punches, hammers, hacksaw, continuity light and tin

snips

23 TIIII: IIISTORY OF ROAD TRANSPORT IN NIGERIA

Transportation, either by air, rail, ship or motor vehicles, plays an important role in our

modern life (Bob, 1997). .Edundare (1973) gave a brief history of road transport in N igcria.

They affirmed that after the Second World War. a considerable programme or road

construction was undertaken in Nigeria. These programmes were under the Colonial

Development and Welfare Scheme and the Nigerian Economic Development Schemes. The

firs: road was built in 1945 from Lagos to lkorodu, joining the road to Shagarnu, Ijebu-Ode

and Ibadan, Other roads were built linking the North, East and South or Nigeria together.

The major transport system continued to compete effectively with the railways, encouraged

by the expansion of the economy, particularly the increasing volume of exports and imports

LInd the construction or better roads. Between 1946 and 1954, there wasmotor-Iransport

"mania" in the southern hall' of the country; because of the great boom in the export trade,

which began after the Second World War and lasted until 1954, an increasing number or

people bought lorries and operated transport services.

In addition to the purely commercial road transport system, the Nigeria Railway

Corporation operated a 1110tor reeder service and passenger service in the North. The most

im portan t wh ieh emanated from the road transport was that of 1110tor repai ring (i.c.

mechanic). Originally, the Iew Nigerians who began to provide this service obtained their

training and experience while in the service of either the government (e.g. Public Works

Department) or Commercial firms like U.A.C Motors. They in turn trained a number or
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apprentices to handle simple mechanical faults invehicles. These apprentices are those

that latter started to work and trained other people that lacked former education. These

are the people we refer to as Automobile technicians.
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CHAPTER 3

3.0 MATERIALS AND METHODS

3.1 DATA COLLECTION .. "".

In this study, questionnaires were designed and administered to Automobile

technician, spare parts vendors and car owner in Akure metropolis. The questionnaires

were designed to request for answer to questions that bother on the problems that

Automobile technicians might face after considering the salient characteristic of the job.

Hence, the questions on the questionnaire were structure to match accurately, the

requirement of the study.

The data for this analysis covered responses from 120 owners of Automobile

technician workshops, 42 spare part dealers and 80 car owners all in Akure in the

southwestern zone of Nigeria. The data were collected using questionnaire and interview

techniques. The questionnaire consists of questions that are able to identify, after

analysis, the various problems facing Automobile technician in Akure so that necessary

solution can be proposed. The data as collected from Automobile technician, spare part

dealers and car owner were extracted and tabulated in Table 3.1, 3.2 and 3.3 respectively.

Table 3.1 and 3.2 were analysed by plotting them on pie chart to reflect the percentile

analysis of some of the components of the questions in the questionnaire. These are as

shown in Fig. 4.1 through Fig. 4.12. In other to maintain a level plain ground for our

analysis, the Automobile technician and spare part dealers' interview were selected to

spread over almost all specialisations with respect to the car they repair and the car part

they sell. Also the car owner interviewed ranges from those using Toyota, Nissan,

Honda, Audi, Volkswagen, and so on so that our analysis is not bias to type of car. Table
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3.3 present data on the satisfaction of customers i.e. car owner as regard the work done

for them by their mechanics. The respondents' responses to this question were graded as

very high, high, moderate, low, very low with the corresponding rating score of 5,4,3,2,1,

respectively and these were analysed using mean score (average). Average rating was

obtained by dividing the total point scored by the total number of respondents so that the

average rating can then be interpreted as; values between 4.01 to 5.00 was "highly

satisfactory", values between 3.01 to 4.00 "satisfactory", values between 2.01 to 3.00

"moderate/acceptable", value between 1.01 to 2.00 "poor job/not satisfactory", and

values between 0.01 to 1.00 "very poor job".

Table 3.1: Data extract from questionnaires prepared for Automobile technicians

and administered

Questions in the questionnaire Number of respondents that satisfy

the conditions in the question

Year of Practice:

1-5 6

6-10 50

11-15 46

Above 15 yrs 18

Educational level:

Apprenticeship 67

School Certificates 13

Primary School 23

City and Guilds 10

OND 7

HND -
Specialization - in petrol engine 110

- in diesel engine 10
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26

94

77
--

43

37

54

20

9

93

23

4

37

17

66

Method of land acquisition:

Rent

Lease

Purchase
----------------------j------------------j
Rclaf iunship with landlord (rent or lease):

Cordial

Not cordial,

Satisf~lC tory
-----------------+----------------1

Distance of mechanics' workshop to the

nearest spare part shop:

1 - 2km 58

2 - 4km 34

4-6kl11 13

6 - Skrn 8

Above Skr» 7
----------------------f----------------
Respondents that shared workshop with

Panel heater, Auto Electrician & Painter:

- All the three 80

23

13

4
------- ---------1-----------------1
Auto technicians that prefer to be left alone 21

in their scattered location

Auto technicians that prefer to be organized 93

and located in selected optimum location______________________ L- ~

Automobile workshop that has standardized

tool and engine trouble shooting equipment

Automobile workshop without standardized

tool and engine trouble shooting equipment

Workshops - with pit

- without pit

Minimum set lIJl cost:

25,000 - 50,000

51,000 - 100,000

101.000 - 250,000

Above 250,000

- Any two

- Anyone

- None
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Tahlc 3.2: Data extract from questionnaires prepared for span part dealers and

administered

I ()lIestiolls ill the questionnaire Percentage or respondents that satisfy

the conditions in the question

Years of Experience:

1-5 5

0-10 23

11-15 10

Above 15 4

Do you have all the motor part required 4

by your Automobile customers in stock

Dealers that do not have adequate good in38

stock Ior customer

As a Spare part dealer do i normally help 34

to fix parts for car owners

As a Spare part dealer do i not normally 8

help to fix parts for car owners

Type of Spare parts usually sold:

Brand New 8

Both new and second hand 24

Second hand 9
L- ___

Tahlc 3.3: Data cxtract frum questionnaires prepared fur car owners and

adminixtcrcd
---------

Questions in the questionnaire Percentage or respondent thatsatisfy the

conditions in the question

Private 44

Commercial and others 36
- -- --- _. -
Preferr-ed Part for maintenance:

Brand new 46

Second hand 34
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Customer's Satisfaction

Level of satisfaction Number of respondents

5 9

4 48

3 23

2

Total score;

45

192

46

283

Average rating for customers' satisfaction is 283

80

=3.54

3.2 HYPOTHESIS FORMULATION, ANALYSIS AND TESTING

Generally, it is obvious from the data collected that automobile service and repair

workshop were sited indiscriminately within our communities, which may constitute

IlUIS(lnCe to our various communities and serve as amajor restriction 111 curbing the

problem or pollution of the environment. Also most of these workshops are without

proper environmental andsafety facilities.

J\ hypothesis was set up based on the question as to whether or not Automobile

technicians would like to be organized together with their colleagues doing similar jobs

in a center to form a mechanic village as it was been suggested in some other Statesor

the Federation, in the past.

The null hypothesis h, is that

Roadside mechanic prefers to be left alone in their scattered location.

l-Ienee. the alternative hypothesis hi is

Roadside mechanic prefers to be organized and located in selected optimum locations.
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Customer's Satisfaction

Level of satisfaction Number of respondents Total score:

5 9 45

4 48 192

" 23 46-'
2 -

1 -

283

Average rating for customers' satisfaction is 283
--

80

=3.54

3.2 HYPOTHESIS FORMULATION, ANALYSIS AND TESTING

Generally, it is obvious from the data collected that automobile service and repair

workshop were sited indiscriminately within our communities, which may constitute

nuisance to our various communities and serve as a major restriction in curbing the

problem of pollution of the environment. Also most of these workshops are without

proper environmental and safety facilities.

A hypothesis was set up based on the question as to whether or not Automobile

technicians would like to be organized together with their colleagues doing similar jobs

in a center to form a mechanic village as it was been suggested in some other States of

the Federation, in the past.

The null hypothesis h, is that

Roadside mechanic prefers to be left alone in their scattered location.

Hence, the alternative hypothesis hI is

Roadside mechanic prefers to be organized and located in selected optimum locations.
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The critical value for this hypothesis '1Il<lI~'sis W<lSset at 1I siglli licant level or u. ().OS

such tlt~lt

> / I )v - 20' 70
= 0.05

Total urea under the standard normal curve is I, so i I' IJ(7 . ~ Z / h)L..I \.\ t1

z-: 0.05, then

.:::z ) occ I - ()()5 .70 O,()). therefore the critical value is the value tor \\ hich
,\ (I'

1>(/) := 0,95

lrornI able 3.4 ill Appendix I. I) ( I,M) == ()t)S

/. '\/N z-

llellce .

. \' o..c O,S75
120

Therefore. x ::':c 69

This implies that the null h)'potilesis h., should be rejected ir x (that is lite number or

resplllllicilt that oppose the null hypothesis) is greatCl' that or equal to (ll),

Written III uhcmatically as

HUI tuhlc 3, shows II1(\t x -: (n, therefore \\ c have to reject the nul] hypothcxi« and aspect

the alternate that the establishment or a mechanic vill'l.!,!c is preferred
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3.3. MODEL DEVELOPMENT FOR THE PROPOSED MECHANIC

VILLAGE (AUTOMOBILE RECONDITIONING CENTRE)

* ,
There is nogainsaying the fact that automobile reconditioning centres had been

introduced in some States of the Federation early in the form of mechanic villages.

However, such centres as were established then lack the basic impetus for survival as

there were no working equations modelled forthem.

A model can be described as an abstract of reality which presents and simplifies a

complete version of a real object but lacks the reality that makes the real objectfunction.

Malas and Seetharaman (1992) and Levin (1989), reported that the process of converting

the verbal description and numerical data into mathematical expressions, which will

capture the relevant relationships, goals, and restrictions of any particular system, is

known as modelling/model building and the resulting mathematical description is called a

model.

According to Edward and Hamson,(1993) model isa skilled and perfection

acquired from experience. A modeller need not to consideralready derived sophisticated

equations but should pay great attention to basic and simple existing facts towards

derivation of his/her model.

Some of theimportance skills involved in mathematical modelling are: -

1. Making an exhaustive list of factors by identifying variables, parameters and

constraints of the system to be modelled, some of which can be linked together in

groups.
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2. Thinking carefully about your assumption and trying to make a complete and

accurate list. Assumption isimportant to make progress with our model building

other wise model development may be a limitation on hisown.

3. Trying to identify variable that affect each other and how the relationships can be

represented mathematically.

4. Care is needed when translating verbal statement into mathematicalequations.

The verbal statements are often vague so that there are a number of mathematical

options. We should choose simple forms in preference to complicatedones.

5. Comparing the relative sizes of the terms appearing in yourequation. This can

lead to simplifications without loss of accuracy and also helps to pinpoint areas

where more details are required.

6. Reducing the number of parameters to the minimum if you can. This ultimately

decreases the amount of computation required.

Groover (1992) clarified that one of the first steps in the study and analysis of a

physical process (including most industrial processes/systems) is to develop

mathematical models to represent the process or system.This, however, must have

geared various researchers such as Aderoba et al(2003); Offiong (2002); Charles-Owaba

and Popoola (2002), to mention a few, towards model development in various areas of

the engineering field. It is worthwhile to reportthat such models have been found to give

a very good representation of the various stochastic and deterministic conditions of the

process/system been modelled.

Modelling was considered 111 this study in other to assist the result of the

hypothesis that was tested above, using part of the data collected from our field survey,
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and bearing in mind that there are no existing working model1'01' such automobile

reconditioning centre that was preferred by the mechanics as authenticated by the

inference of the hypothesis testing.

This aspect of the study is intended to develop reasonable working equation (alter

due consideration of salient and important characteristic and constraints of the system)

which will serve as a standardized working equation for the establishment of such centre

based on the proposed layout and bring about functionability and reliability of the

system.This study employ the use or deterministic model in which the behaviour or a

system is known and con be determined.The models employ suitable heuristics to

simplify the rather cumbersome analytical techniques. This was done in the following

sections of the work in this chapter.

3.3.1 Model for determination of workshop location

The factors involved in formulating such location model include,

a) Location of spare part shop:

This includes:

(i) Distance, dij, between the available spare part marketsj, and the intended

automotive reconditioning centre location, L of the workshop.

(ii ) Number or shops sellingspare parts, Nj., in these different spare part markets,.J I,

h. etc.

Factor (i) provides for the ease with which an automobile technician cangel to a

place to purchase spare part to work for their customer when the need arises while factor

(ii) provide Cor probability 01' getting the required part at an appropriate price in a

particular spare part market.
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b) Accessibility of the intended location of the workshop bycustomer, K.

Our objective therefore is to formulate a model relating L, (the location index for

a mechanic workshop with dij and Nj, where K is the constant of proportionality.

Al ternatively, we could have defmed L, in terms of the amount of money spent on

transportation and cost of availability of spareparts.

Assumptions for the model:

(l) C is directly proportional toN,

(2) L, is inversely proportional to dij i.e. Li increases as dijdecreases.

The mathematical consequence of assumption (1) is that

The mathematical consequence of assumption 2 may be difficult to infer for the

evolving equations will become cumbersome, however, some possibilities are as follows

1
dij2

where f.l is a parameter that is dependent on the degree or

smoothness of the road surface.

Models such as this have been developed and used successfully (Edward and

Hamson, 1993). Generally, it is found that the effect of distance is quite pronounced and

that L, decreases with dij more sharply than both the linear model (a) and the inverse

model (b). The inversesquare model (c), Seems to be about right and by analogy with the
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inverse square law of Newton's mechanics this is often known as the gravity model. In

this study weshall use the inverse square model (c)

Therefore, a combination of assumption 1 and 2 gives

KN
Which gives L, = --/ where K is the constant ofproportionality.

dlj

The most practical way to proceed with the model is to calculate the quantity

And to find the sum (SLj)

J=Jma.x N.
SLj = K ~ ---T (3.1)

)=1 dlj

Hence equation(3.1) gives the modelequation for locating such automobile

technicians village. The location that has the highest location index sum SLi of all the

locations considered should be selected for the location and establishment of the

automobile-reconditioning center. The constant K values which is intended to reflect the

accessibility i.e. the ease with which a customer will want to visit a given center location

in order to fix a fault, Kj, K2, K3 K, may be used to account for flexibility in the

model. We could use different K values for the different zone proposed for location of

the center to reflect the accessibility of such center.

3.3.2 Model for determining the size of the village

The proposed layout and the extracted layout of a workshop in the village are as

shown in' Appendix II& III . This takes into consideration easy assess into the various
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workshops by the vehicles, ease of evacuation of people and vehicles, quick assess to

tools, and proper ventilation and illumination to improve the efficiency of theworkers.

To develop a model for determining the size of the village the following factors were

considered.

1) The maximum length, AL, of the type of vehicle to be repaired in the sector.

2) The maximum width, Aw,of the type of vehicle to be repaired in the sector.

3) The width C; and lengthCLof the corridor for passage of people.

4) The width R; of the reception room.

5) Office width, Ow and stores widthSw.

6) X; = Other considered allowance for future development along the workshop

width.

7) XL = Other considered allowance for future development along the workshop

length.

Assumption

• A mechanic village must consist of a reception, one each of mechanic, panel beater,

painter and auto technician workshop and other necessary amenities as evidence from

the proposed layout in appendix II, but a central reception is considered in our layout

for customer waiting room and relaxation spot.

• All workshops in a particular mechanic village must have the same dimension

including the offices and stores.

• Office width is equal to the storewidth. This assumption can be corroborated with

the layout structure.
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• 228.6mlll/450Illm blocks were assumed to be used for the construction/block works in

the village.

• All dimensions were considered in millimeters (or uniIormity, hence all other

dimensions should beanalyzed in millimeter.

From the data recovered during the assessment process. this study was able to arrive

at the following dimensional relationship between the size of the automobile to be repair and

the size of the workshop in which the repair is to be carried out as follows.

Workshop width, WI\', = 2.51 AI\ '

Workshop length. WI. = 2.36AI

Where A", and A, are automobile/vehicle width and length respectively.

From the layout diagram and implementing the assumption for the model, it is obvious that

the size of the land can be modelled as below.

Let, the total width of aworkshop including office and store= Ww! and

The total length of a workshop including office and store = Wu

Then

W",! = W",. + Sw + 450 = 2.51 AII' + SI\' + 450

WI! = WI = 2.36A,

I f the length and breadth/width or the proposed village IS designated as V I andV"

respectively.

VI. = (The sum or the total width of a workshop including office and store for the number of

workshop intended for the village)+ R; + 2bg + 1200 (for gutter allowance) + 900 (for gutter

blocks size) + Xwl + XW2

Written mathematically as
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10-::/1

VL = I (2.51Awi + Swi +450i) +Rw + 2bg + 1200 + 900 +XVII + Xw2
,~I

(2.51 J\wi + Swi +450)11 +R; + 2b~ + 2100 + XII'I + Xw (3.2)

Where bg is the gutter width and n is the number of workshops to be included in the village.

Similarly,

VII' = (The total length of a workshop including office and store) + Cv + 2bg + 900 (for gutter

blocks size) +I' + 1200 (for gutter allowance) + XL

Where I' is the standard roadwidth. The standard road widthI' is 40feets.

i I .. I' == 40n == 12000ml11

.. V", = 2.36/\1 +Cv+2b .. +900+ 12000+ 1200+XL
e

= 2.36/\1. + C; + 2bg + 900 + 12000 + 1200 + XL

I lencc. V" == 2.36/\L + ell' + 2bg + 14100 + XL ---------------- (3.3)

3.3.3 Model for Easy Evacuation of the Village (Number of Entrance/Exit)

From lime to time, any organization occupying a large building will want to practice

an evacuation procedure in case or an emergency. Such an evacuation may be required 1'01' a

variety or reasons. Therefore wemay want to have some ideas of how long it will take for the

building to be emptied. This will then enable us to decide whether the numbers of exit routes

are sufficient to cope when the building islull capacity or not.

Assumption

The corridor is wide enough for only one column of people to filealong through the

exit door in safety.
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Procedure:

We first consider an orderly departure from a single room. Lists of the relevant

variables that will help to clarify the situation are:

Let n,+ 1, denotes the number of people in the room

d (m), be the average spacing between each person

v (m/s), be the average constant speed everyone walks

Fig. 3.1: DIAGRAM SHOWING A WORKING DISTANCE THROUGH

EXIT DOOR

Consider room 1, the reception

Lengths of chain of people filling out of the room

= n.d., (This assumes that the first person starts at the Di)

Time needed for everyone to leave, to,

------------- (3.4)
v

Let to= Initial short delay while the first person reaches the door

The total room emptying time for the first roomi.e. reception is,

------------- (3.5)
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From the diagram, as at the door of the first room there is still a distance D, to

walk to the exit door, an additional time of ~ is needed forthis. Thus, the final total
v

time for the first room to be completely evacuated, Tfi

D n d
IF' = _I +_1_+ to

v v
------------------(3.6)

But that is after considering the first room(i.e. reception). If reference is made to

the second room(i.e. the auto technician workshop ATW), which is a different size from

the reception and contain different no ofpeople. It is likely that to, v and d are the same.

----------------- ----(3.7)

Also since corridor lengththat the people from this workshop have to walk along

before getting to the exit is (D,+ D2)m.

This equation holds if the corridor is wide enough so that no delay takes place

during the evaluation. In a similar way, it can be deduced that

For the mechanical workshop

For panel beater workshop, the4th room

For spray painter workshop, the 5th room

31



:- Generally speaking the time Cor evacuating thejlh room modeled as in equation(3.8)

11/ lJ 17
T·=~-j +_'+f

~ ~ u
I_I V II

------------------------------(3 .8)

So that the total evacuation time of" the village will be

11/

T = ITli
1=1

------------------------------(3.9)

Where f11 is the total number of workshops in the village: The implication01" Ihis

model is that the evacuation time of a given village established with this model can now be

calculated and compared with the expected evacuation time to determine whether the number

01' exits for people should be one or more.

J.J.4 Modeling of the Village for Proper Drainage

Also, it is our observation that there should be proper drainage; therefore this study

decided to provide hints to modeling for the drainage system standing as a guide to other

further interested researchers on this aspect with a view to propose adequate parameters01'

expected drain.

The critical question will be whether the gutter can hold all the rainwater without

overflow? This means that we are interested in the height, h, of water in the gutter at a

particular time whieh should not be greater than the total height, hg, of the gutter itself.

Model development

If we apply the principle of "rate of flow" to the system

Volume rate of change = inflow rate - outflow rate
ill water ill the gutter from rain down the drain pipe.

V' (t) = Qi - Q., -----------------------------------------------(3. I 0)

Note that Qi and Qn are volume llow rates.
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This model however assumes that.

1) All the rainwater falling on the roof will enter the gutter.

2) Rainwater falling directly into the gutter can be neglected (very small).

3) There are no unforeseen blockages in the systems due to debris.

4) Rain falls straight down onto the roof.

5) Rain does not splash away on hitting the roof.

d

Fig. 3.2.: Roof ofa typical mechanic village

From Fig. 3.2 it is obvious that the area of the root isbd.

: Area on which rainfalls = bd Cos a

: Volume rate of rainfall on theroof=r (t) bd Cos a where r is a linear variable in (m/s).

This is because the inclination of the roof will affect the flow rate into the gutter.

The steeper the roof, the faster will be the component of the rain velocity down the roof.

fai~
DirectionOfflO~ b

Fig. 3.3.: Component ofrain velocity down the roof

A simplification of what actually happens as rain is falling on top of water that is

already flowing down into the gutter can be obtained from Fig. 3.3. as;

Qi = r (t) bdSinaCosa.

Volume of water lying in the gutter at any moment
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= Gutter cross-sectional area (base) x length, (d) of gutter.

Fig. 3.4.: A cross-section of the Gutter

From thediagram, Base area of the gutter= bg x d.

Maximum volume of water in the gutter at any time is

V (t) = bg x d x h

But what is required is the rate of changeofV(t).

If we assume that the outflow from the gutter is through a vertical drain pipe, and

apply Torricelli's law of energy conservation, which says that the potential energy lost

over the height h is balanced by the pipe kinetic energy gained on exit down the drain

pipe. Thus, the exit velocity is~2gh .

Let Ag = cross-sectional area of the drain pipe

.. Qo = Ag~2gh .

To find the volumerate of change of water in the gutter

=b x d (dh)
g dt

Returning to the main flow equation and substituting for the flow rates gives the

differential equation in equation3.5 below
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bg x d ( ~~ ) = r (t) bdSinaCosa -Ag~2gh

.'.(dh)=r(t)bdSinaCosa-Ag.J2gh

dt bgd

r(t) bdSinaCosa - Ag ~2gh
h'(t)=--------"---'---

bgd
------------------(3.5)

Where h'(t) = height of water in the gutter at a particular time, r(t) is the rate of

rainfall, b is the slant height of the roof; d is the length of the roof, a is the roof's angle of

inclination. Ag is cross-sectional area of the drain pipe, bg is the breadth of the gutter and

h is the height of the gutter.

Given that we have the necessary data for the b, d,«, Ag and bg, solving the

differential equation (equation 3.5) will give us h(t), the height of the water in the gutter

at any time. Hence if we know the rainfall rate rtt), then the depth h can be determined.
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CHAPTER 4

4.0 RESULTS AND DISCUSSION

4.1 RESULT OF ANALYSIS OF THE DATA COLLECTED

Fig. 4.1 shows that 53 percent of the respondents have more than 10 years

experience while 42 percent have between6-10 years experience and only 5 percent have

between 1-5years automotive maintenanceexperience. An overview of this figure shows

that the respondents are experienced enough to give useful information for thestudy.

However, Fig. 4.2 indicates that most of the respondents do not have good education

therefore care was taken in conducting this assessment via personal follow up and a not

too open method of askingquestion.

Fig.4.3 showsthat 78 percent of the respondents acquired the land they are using

for their workshop through rent, 19 through lease while only3 percent of the respondents

actually purchased the land they areusing. This, as the study reveals, is due to the fact

that lands are not available for sale in strategic areas where location of workshops can be

lucrative and the few ones that are available are very expensive which make it difficult

for auto mechanics toacquire. However, the major problem with landed facilities for this

group of people was revealed byFig. 4.4, which implies that only 31 percent of the

respondents that either rented or leased land have cordial relationship with their

landowner. These constitute a great problem to Automobile technicians. However the

government or wealthy individuals can come to their rescue through the establishment of

mechanic villages.
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Fig 4.1: Distribution of Auto mcchanics consulted, for
this study, in Akure in term of year of experience

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

10Apprenticeship
I
~[I Sdlool Certificates! '

:0 Primary School

I 0City and Guilds
, OND

City and Guilds OND
8% 6%

Primary School
19%

Apprenticeship
56%

Sdlool
Certificates

11%
,
. !

Fig 4.2: Distribution ofauto-mechanics ill akurc
according to their education level
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Fig. 4.3: Distribution according to method of acquisition
of land by auto-mechanics in Akure
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Fig. 4.4: Auto mechanics distribution in Akure with
reference to their relationship with their landowner
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Fig. 4.5, 4.6 and 4.7 reflects, in picture, the result of our questionnaire

administration as regard other important requirements necessary in mechanic workshop

such as the availability of repair pit, standard tools and repair/troubleshooting equipment

and the nearness of the workshop to spare part stores/markets respectively. Fig. 4.5

reveals that 64 percent of the respondents have repair pit in their workshop whileFig. 4.6

shows that only 22 percent of the respondents have almost all (precisely 90 percent) the

tools and equipmentrequired. Thismean that most of the workshop of the Automobile

technician do not have all facilities necessary to facilitate their work and this was

believed to be associated with the poor economy in the country. This is probably one of

the reasons why 67 percent of the respondents are sharing landed facilities with panel

beater, painter and auto technician as in Fig. 4.8. This Figure also reveals that it is

preferable for these workmen with almost similar but technically different job to be

together in each location. This according to these research findings draws more

customers to the location, help facilitate their works and provide for a tendency to

availability of almost all requiredfacilities.

Fig. 4.7 also reveals that48 percent of the respondents representing the largest

group have their workshop situated within 2km of the nearest spare part stores/market as

against other groups whose distance is farther.
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Workshop
without pit

36% 10 Workshop "';ith pit Ii

! Li!l Works~~£~itho_ut pit Iorkshop with
pit

64%

Fig. 4.5: Position of Mechanics workshop ill Akure according to
availability of pit.

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

Almost all
required are

availabe
22%

oAlmost all required are
availabe

I II Not all required that are
availabe

Not all required
that are availabe

78%

Fig. 4.6: Distribution ofMechanic workshop in Akure according to
the availability of all necessary/required toolsand
cquipments
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7% 6%
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iD4.1-6Krr.
I

ID6.1-BKm

i II M:xJve SKm

. Fig. 4.7: Distribution ofMechanic workshop in Akure according to
their distance to the nearest spare parts market

r-----------------------------------"----------------------------~

2.1-4km

28%

Anyone
11%

Any two
19%

None
3%

:D All thethif.~

'II My two
DAnyone

D None

Fig. 4.8: Distribution ofmechanic workshop as they share land
usage with any of Panel beater, Auto technician&
Painter inAkure.

41



Fig. 4.9 gives the distribution of the respondents consulted to giveinformation on

spare parts related to problems facing automobiletechnician. While 33 percent of the

respondenthas been selling part over 10 years ago,54 percent of them have been selling

it for a range of year between 6 and 10years, which implies that the information

collected should be reasonablyaccurate. According to Fig. 4.10 very few respondents

(approximately 10 percent) have almost all (95 percent) of the parts required for purchase

by their mechanics customer so that more spare partdealers/sellers are required very

close to a mechanic workshop to guarantee part availability.

Fig. 4.11 revealed another problem facing automobile technicians where the

majority of the part dealers (80 percent of the respondents to be precise) help their car

owner customer to fix some of the part bought fromthem. This toa large extent always

deprives the automobile technician of the necessary revenue/income. Even though, it can

be said that the part dealers are doing this as a form of customer satisfaction, it is also

important that the mechanics position should be considered and proper/necessary

legislation enacted to assist them so that other people will not be doing their jobs for

whatever reason.
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Fig. 4.9: Distribution of spare part dealers consulted, for this
study, ill Akure ill term of year of practice
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Fig. 4.10: Distribution of' spare part dealers with respect to
av~i!:!lJility of goods ill stock ill Akure
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20% :0 Do help to fix parts for car

owners

liE!Do not help to fix parts for
car ownersDo help to fix

parts for car
owners

80%

Fig. 4.11: Distribution of spare part dealers in Akure according
to whether or not they help to fix parts for car
owners
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o
EID
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25,000-50,000 0

51 ,0()()-1 00.000
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Fig 4.12: Distribution of Auto mechanics consulted, for this
study, in Aku re in term of minimum set-up cost

I

As the data in Table 3.3 turn out after analysis, the customer was found to be

satisfied with the jobs done by automobile technicians with an average rating of 3.54.

However some personal oral interviews conducted vis- •.r-vis questionnaire administration

reveal that because or the low level or education, automobile technicians tend to advise

car owners wrongly, which often is expected to affect the quality of their work. This
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implies that the automobile technician can be very productive if there are

moves/measures by government or wealthy individuals to ameliorate some of the

problems facing them that have been identified by the analyses in thisstudy. Some of

these problemsaccording to the analyses above are given in the next section

4.2 OBSERVED PROBLEMS FACING AUTOMOBILE TECHNICIAN

Most automobile technicians face a lot of problems in their every daypractice.

This calls for an immediate solution to achieving a standard workshop system with

optimum performance. The problems being faced by the road side mechanics are vast

but could best besummarized, according to this study, as follows:

4.2.1 Problem of inadequate tools

The use of inadequate tools in the execution of jobs in the workshop leads car

owners into unnecessary danger. Most of these technicians use tools of low quality

because they cannot afford the high quality ones that enhance proper fitting required by

most screws and nut, which are vital in vehicleparts. Engines are removed manually

instead of using crane or hydraulic lift. This was established in fig. 4.6 that show that a

whooping 78% of the workshops interviewed do not have adequate tools while the

remaining 22% that appear to have fairly adequate tools have such tools characterized

with sub-standardattribute. The results are stress and consequent damage to auto parts.

4.2.2 Problem of Bad Location

Workshop location stands to be another major problem facing our auto

mechanics. A well- located workshop allows for accessibility and visibility. It also

allows for easy location and description. Fig 4.3 implies that 78% of the respondents

acquired their land through rentage, 19% through lease and only3% through outright
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purchase while rig4.4 shows that only 31% of the respondents have cordial relationship

with their landlords. The government does not giveadequate' priority attention to

allocation of land for auto-workshop establishment rather. they allocate land in areas

regarded as setback initially to estate areas, industrial areas and some others. These

allocated areas are usually very small to accommodate all the required section far auto

repairs. Road expansion leads to relocation or such workshop, which have negative

effect on the new setup.

4.2.3 Poor l~ducational Background

According to fig.S.2 only 6% of theauto technicians interviewed were OND holders

which represent the highest educational qualification of all the respondents. 8% had City

and Guilds Certificates. 19110 primary school, 11% school certificates and S6IX)

apprenticeship. This has caused a major setback in that most of the Auto technicians are

ignorant and not quite familiar with the advancing technological know-how of the trade.

Some of the road mechanics can not read and write talk less of identifying the vehicle

components and maintaining them properly according to instructions in manuals. This

has accounted for one of the factors contributing immensely to vehicle accidents in

developing countries.

According to Inyang'( 1991), bad mechanics contribute to accidents because vehicles

not properly repaired and maintained are prone to accidents. In alleviating this problem.

lnyang (1991). reported the efforts of the Inyang Ette Motors, Calabar, in ensuring that

their Auto technicians usually undergo courses at PAN Kaduna and ANAMCO Lnugu.

In addition the mobile workshops of ANAMCO do visit Inyang Ette workshops from

time to time teaching the mechanics the latest method in vehicle repairs.
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4.2.4 Low Capital Base

There is no establishment set up withoutprior consideration of the financial

constraints. Fig. 4.12 revealed that 75% ofthe auto technician interviewed has a working

capital less than a N 100,000.00. ITYo are operating between N 101,000.00 - N250.000.00.

X% arc operating between N25 1.000.00 - N 1.000.000.00 above. This implies that most

auto technicians workshops are or low standard because of low capital base. Hence.

many experienced auto-technicians end up as a Forman in workshop owing to problem01'

inadequate capital to get established. Many of the technicians established workshop that

can best be describe as oil changing centres, their capital is so low that they can not

afford to buy good spanners and other tools.

4.J PROPOSED SOLUTION

Having identified some of the problems facing automobile technicians, the following

propositions towards solving most of the problems are suggested:

• Automobile technicians should be educated via conduct of seminar, exhibitions and

the likes for them and this can be done easily when they are together in selected

locations;

• Government/wealthy individuals should embark on the development of mechanic

villages (as one shown in appendix If) that should be let out to automobile technicians

at a subsidized rate. However, government should enact law restraining any

automobile technicians to have his/her workshop ina mechanic village. This will

solve some or the problems they are racing on acquisition of land facility and other

necessary facilities for their workshop.
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• Such village should be planned to accommodate panel beater, painter and auto

technician as our analysis had revealed that when this people are together it is better

for their productivity andefficiency.

• Also, availability of spare parts and easy access to spare parts market should be

taking into consideration when determining the location of such village.

• Such village it is believed will facilitates the provision of certain expensive facilities

required for increase productivity that could be shared for use among the occupantor

the village. This can be easily achieved as people within the same village can join

together to procure expensive equipment and other facilities that are of mutual benefit

to them.

4.4 MODEL APPLICATION/VALIDATION

The hypothesis that was formulated, ana lysed and tested in section3.2 of the

study confirmed that automobile technician would appreciate the establishment of a

mechanic village which may serve as a form of solution to most of the problems facing

them. Hence the studywas conducted to embrace the development of model to serve as

working equation that can he used to guide the establishment of suchvillage. Two major

salient characteristics of such village were modelled in section 3.3.1 to 3.3.2 with the

other two additional section 3.3.3 to 3.3.4 serving as guide to further researchers on this

study and the result are as given below

I. The locational model

1=./11I;1.' N
=kI;-4

1=1 d:II
see sect ion3.3.1

2. The size model
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I ~~II

V I = L (2.51 Awi -/-Swi) + 450n + R; -/-2bg -/- 2100
•. oj

Vw = 2.l(j!\1 -/-C; -/-2bg -/- 14100 see sect ion J. J. 2

J. Evacuation/Number or entrance/exit model

IIID n
T fJ C~ I-::-/-'.:+ t"

I" 1 V l'

see sect ionJ, 3. 3

III

So that the total evacuation time of the village will beT = '" T forL..., Ii
./=1 ..

single

exit

4. Drainage method

r(t)bdSin o: Cosa - AI: J2gh
h' (t) = --------~--

hgd
See section 3.3.4

This models were validated as shown below

4.4.1 The locational model: was applied for validation to two different locations

selected from two ends ofAkure township. as these locations are the places where spaces

me available for the possibility or building the proposed village. Also four spare parts

market were considered. One location is very close tu Engineering Materials

Development Institute. The shortest route"1'0111 this location to llcsha garage, Car street.

Butcher and bypass spare part market were measured and found to be3.9kl11, 5.2k111.

9.3km and 3.5kl11 respectively. The second location is close to Onyarugbulem market and

its shortest route was found to be 4.5k111. 3.6km, 1.5km and 4.8km from Ilesha garage.

Car street, Butcher and bypass spare part market respectively. Also, the number of spare

part selling shops in the four markets were found to be 500, 70,30 and 36 respectively.
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These data when fix in the developed model for Village location will give for EMDI

location, E, the sum of location index E(SLD as

420 70 30 36
=--+--+--+--

3.92 5.22 9.32 3.52

= 33.5

For the Onyarugbulem location,0, the sum of location index O(SLi) as

j= jrnax N
O(SLD= K I -+

)=1 du

420 70 30 36
=--+--+--+--

4.52 3.62 l.52 4.82

41.04

This implies that the Onyarugbulem location have a better locational index

compared with the other location, hence it should be used for the establishment of the

vill age. It is important to mention here that if the available location are more than two,

similar analysis should be carry out on the various locations and the locations with the

highest unit of locational index should be chosen for the establishment of the village.

4.4.2 The Size Model: This is given by eqn. (2)and (3). For an average mechanic

workshop that specializes in Datsun Nissan2.0 repairs and long cars (Jeep), as obtained

from our data collection, where Aw, AL, Sw,C; and R; as shown in Appendix II& III are

respectively 1600mm,4200mm, 3000mm, 2000mm and3600mm. The dimension of

sucha village that is expected to have4 workshops can be determined as follows:

Village length
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11/

VI'· I(2')1 /l +S,,·450)/I.,- R -1-2b -1-2100+XIII'· XW1
, I tr 11" U' J!

II' the [our workshops are to be repairing the same typeur car say Datsun Nissau 2.0 ill

this case, the 11the Iormula reduces to

VI.= (2.5 I A". + S". + 450)11 -I- RIO' + 2" + 2100 -I- XIII + X\\'2

._--1'(2.51 x I ()()O)'<HJOO -,-450 I x <[ -,- J()()OI- (2 X (,00)' 21 ()O -I- GSOO -I- I (J()OO

= il'~,7('4 111111

= (2.J(' x iI20()) -I- 2000 I- (2 x ()O()) x 14100 -I- I (-iOOO

.cc 17.2121JJ1l1

Therefore

Villaj;« width. V\\"'-' 17,212111111

III reality. this size is obviously reasonable when compared to what is existing in

sttuulardizcd workshops in till' country with a minimum workshop width or4000111111and

1I IIIi 11iIllUlIl workshop lcng: II ()I' ()()OOIllIll cstabl ishcd by most standard service stat :vll

workshops located ill major marketers fuel stations inNigeria.

The study into Optimizations or Auto repair practices usmg location and'Size

1110l1e! proffer solution to the set objectives or this research. however with further

literature search two other models which were usedhy other investigators 011 evacuation

.uul drninngc mudcls were prcscllted ill this study to compliment theeffort or the size and

locution models.
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CHAPTERS

5.0 CONCLUSION AND SUGGESTIONS FOR FURTHER WORK *
5.1 CONCLUSION

The problems facing Automobile technicians have been investigated, and attempt

has been made with success towards proffering solutions to the various problems

identified. The study has been able to establish, through standardized statistical analysis

after questionnaires administration, the numerous problems facing Automobile

technicians. One of the solutions suggested was the establishment of mechanic village so

that Automobile technicians and their colleagues can make use of the spirit of

togetherness towards overcoming their various problems particularly in terms of finance

and procurement of state of the art equipment which may be provided by the government

or individual that is building the village or by the coming together of the mechanics in the

vil lage. The study suggests appropriate mathematical models for such mechanic village,

which were developed in order to, standardise and facilitate the development of such

village at the cheapest cost with high patronage. The models took into consideration the

salient characteristics of a typical mechanic village such as nearness to spare parts.

accessibility, the number of available shops in different spare part markets, the size of the

village by considering maximum length and width of vehicle type to be repaired,

reception width, office and store width. The models were applied to some selected

locations and situations. There were other forms of problem identified from questionnaire

analysis and necessary recommendations were suggested.

52



l
5.2 SUGGESTION FOR FURTHER WORK

Based on observation and experience, in the course of this study, it can be

suggested from the point of view (as a guide in pointing out areas that could not be

covered to other researcher) that,

l. Further work should be proposed on models fordrainage, by identifying more

variables, parameters and constraints of the system to be modelled for validation

purpose. This will facil itate more dependable drainage system.

2. Model for evacuation is also suggested for further research work taking into

consideration easy evacuation of vehicles in parking slots, people in the toilet&

bathroom to aid a reliable system of optimum performance.

Tn addition this study is presenting the following as a form of suggestion that

.Government or other relevant authority should try and exploit the possibility of using the

models developed in this study in the development of mechanic village in the country

with a view to alleviate the various problems facing the mechanics. further to this

• Automobile technician should be educated, they should be taught how best to

perform their duties easily using modern equipment.

• They should beadvised on the procurement of standard troubleshooting equipment

to facilitate fault detection. This they can do as a group in an established mechanic

village.

• Car owners should be educated, by the Government or other relevant organizations,

on what they should know about their faulty cars before taking it to the mechanics to

assist the mechanic's decision on how to repair thefault.
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,,> 'nu: FI':UEHAL llNIVI'J{SITY OF TECIINOLOGY, AKUIU:
DEPAHTJ\IENT OF I\IECIiANICAL 1';NGINI';EIONG

n":SEAnCIl QUESTIONNAIHE
TITLE OF HESI':ARCJl STUDY: PROBLEMS FACING AUTOMOBILE fvlECIIANICS IN

. NIGERIA, A SYSTEM APPROACII
IJHl"OltTANT r~OTE! ThiM ll\'cli\i~ nnnirc has beenPrl·p·\P.:d 10assist in problem aualvsis :11,..1 system
Iormulntion, with a view or solving [0 a large extent, the problems, I~!('ing Automobllc tcctuuciuns ill

Nigeria. We wish to assure the respondents thai a" illrorlllaliuIISu(JI~I'Lill respect of this questionnaire
shall be treated illconfidence. It will be strictly considered Ior the purpose or problem analysis thai

. will lead 10 suggestion ofprobable solution. Thallk you liJl' your alllicipated cooperation.
PARTICULAHS OF Tin: IU:SP()NIH:NT

(i)

(ii)

(iii)

(iv)

APPENDIX IV: I{LSEARCI I.QUESTIONNAJ RE I FOR AUla
,;,,;..

TEellNICIAN
.. L._~ ....•_..._. ..._...

Name ofmcchuuic outfit .
tr- •

\

Name or respondent. ...............................................•......................................

Nameof qualified stafl' in thc outlet .' .
I

(low long has the respondent been practicing .

(v) Level or cducat ion or the respondent (Tick as appropriate)

/\ pprcnt iccship

1/ With primary sehoul

II With secondary school

Technical College

City and Guilds

Polytechnic

o OND

I!I (IN/)

University 1

Others if not of one of tile above, specify .

(vi) At what age did you slar: your career as a mechanic? .

CUSTOMER ){ELATEI) (}lJ)'~ST)ONS ;..

I. How 1I1a1l)' customers do patronize you 011 regular basis .

II. J low many ofyourregular customers do carry out preventive maintenance constuntly .

III. (low many or your regular customers do carry out brcakdownmaiutcuaucc .

IV. What type oreal's do you specialize 011 (Toyota/Nissan/ctc)? : .

v. . What type or engine do YOll specialize 011 (Tick as appropriate)

(a) Spark Ignition (Petrol liuginc) [===-J
(b) Compression Ignition (Diesel Engine)r-.-----]

VI. Mention three common automobile mcchauical Iault usually brought to your WOI kshop

(a) (b) :. {c) :

(;D



22&£

\
Vii wluu kind \l("sp<lrl~ purrs do cu.uomcrs prefer for replacing lite dumagcd one,

SCl'\lI11Jhalld L=.~~=-l
[----~Ilralld IlCW

\'11 \\ h:iI c+lcct dll you think ihix JiilStill you <IS a mechanic?

..........................................................................................

E()IIII'J\IFNTS ANI> TOOLS lmLATIW QUESTIONS

lJo .YOU have:

(a) l'it '1\'sl No "

ir(No) how dn yuu check fill' and repair faults under lite car

(l» hlgillL' Test Heel. Ycs/No.. .

I r l NlI) 11\1\\ do you lesl all overhauled engine prior mounting

......................................................................................................

..................................... .

......................................................................................................

......................................................................................

ii Nnrnc uny trouble shoulillg cquipmcur if' 110l1eexplain your mode of finding fault.

. . . . . . . . . . . . .. . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . ..... .~.. .... . . . . . . . ......
.....................................................................................................

...............................................................

III lor all Ihc basic lools 10 hI: acquired what is your expected minimum set up

cost , ,., , ,

IV \\'h:iI \\ :IS .\'Illl!' urinimum sl'l up cosl? , .

\' do you ha\'l' :111)' 11I<llcri<l1 halldlillg SYSICIll'! Yes or No .

if'ycs tick the one available in your workshup

• r lydraulic lin

• Cralll:

•• Chaiu lin

• 1'01''' lili

t
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VI Tick uny of Ilu: LllgitlC Recondition machine mentioned below lhnl arc available ill your

workshop

• Injection servicing Machine

• Ciunkshall grinding machine

• Submerged arcwelding machine

• l.uthc machine

• Ivlillillg machine

• Urillillg machine

IrallY olthcsc machines is unavailable, then how you carry out activities involving them?

',' .

. , .

AVAILABILlT' OF SPARE PAInS

l Iow 1;11 'lIt' nearest spare pari-selling outfit to your workshop {kill) ....•.....•.

II do you al\\'ays get all the spare parts you need from the spurc pari ouult or any other one

within the 1(1\\'11'1 ..................•.......•.

III it{Nu) what pcrccutagc ulthc needed spare part do you nonnullygel withu. this

scopr and hovv do you gel others

... , \ .

\\'OI{l":SIIOI' ANIl TENANCY

111I1\'do you acquire tlte land you arc using fur your workshop? ( Tick as appropriate).

[----]_.._1._._--

[-~

Ciivcu Irccly 'ill' a period of lillie

Lh1uglll L_J
II 'I' kllse or rented. what is your rclutiouship with your landlurd

Not cordi;t/

III 111I1\'dll you COIIIl';II'l: yourtrcntmcnt rate with your incumc , '..

1\" J [ovv frL'qUCI 1! do you repair work? : .



TRADE ASSOCIATION IMPACT

I. How many mechanics Trade Union do you have in the town where your workshop is

located .

II. Name the aile you belong .

III. In what area is your Trade Union making to ameliorate the problem facing members or the

union?

IV. What benefits in1'01'111of incentives do you derive from your union to facilitate your work?

v. How many are you paying as due to your union, how frequently Crick as appropriate)

Daily

Weekly

Monthly

Yearly

VI. Tick allY similar outfit you share your workshop with

• Panel beater

• Welder

• Rewire

• Vulcanizer

• I)ainter

VII. Do you prefer to be organized and located in a selected ----- like a mechanic village?

YES / NO

If Yes why? .

If No why? .

CAn OWN I':ns
I. Do you use your car for private orcommercial?

2. What part do you prefer to useill repairing your car?

J. Tick your level or satisfaction as regards repair/service done by your Technicians.

Highly satisfied L-~ Satisfy I I Moderately satisfied 1---

Low [ Very low [~



TRAJ)I~ ASSOCIATION IMPACT

Ilow many mechanics Trade union do you have in the town where your workshop

is located ······.. i

II Name theone you belong .

III Iwhat area are your trade union making to ameliorate the problem facing

members or the union.

IV What bencJits in formor incentives do you derive from your union to facilitate

your work? '

v How much are you paying as due to your union, how frequentlyCrICK as

appropriate)

VI Tick any similar outfit you have aroundyour workshop

'f Panel beater

e Welder

• Rewire

• Vulcanizer

• Painter

VII Do you prefer to be organized and located in selected place like a mechanic village.

Yes/No

If yes why?

If No why?



CAR OV'/NERS---_.__.._--

Do you use your car for private or commercial

II What part doYOLIprefer to LIseill repairing your car

J" Tick your level of satisfaction as regards rcpai r/service done by your
mechanic.

Highly satisfied, satisfied, moderate, Jaw, very Jaw
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/\I'PFNU/ X V: /n:s/,j\lZl'1I ()II/:SI/()NNAII~r: /I H)IZ sP/\ln: P/\RT SU,I ,LI~S

Tin; I'I':IH:HAL UNI\'I':I{SITY OJ<'TECIINOLOGY, Al\:lJIU:
HI':"A IfI'f\ II':NT OF 1\1Eell AN 1(:,\ I, ENG IN I':I':HING

In:Sf<:AHCII ()lII<:STIONNAIIU:
'1'1'1'1,1':OF HESI':AHCII STtlU\,: PROI3L1·:r'dS "'/\CING /\UTOI\IOI3II.E I\'IECIIANICS If'-
NI(jFIUi\, !\ SYSlFl\1 /\/'PRO,\ClI

1f\IPOI{TANT NOTE: This qlll'slillllll;lilC Iras been p,cpalcd 10 ;lssisl ill problem al1alysis alld syslcn:

Iormulation, with 11view of' so" illg 10 a lalge extent, Ilrt' problctux I:ICil1g Automobile technicians ill

Nigeria, We wisl: 10 assure the Il'spolldCllh Ihat all infouu.uion supply ill respect orllris questionnaire
shall be II eat cd ill CUll lit/CIICC, ' II \V ill be sll icily consi dcr cd fll! Ihe purpose 0 r problem a11<1lysis thai

will lead to suggestion ofprobable solutiou. Thank you1'01'your anticipated cooperation.

I. l low IOllg have you bee II in Ilris bll~;iIlCSS'!".

II, Do YOli always have :III the SpillC parts Icqlliled by your ClistoIlICIS'!,;"",,,,,, ... ,,,,,,,,, ... ,,,, .. ,,,,,,,,,,

ir(No) what call you say is responsible 1(1rthis shortcoming

III, •\vhilt is Ihe possible solution you ClIl slIggcslto crndicutc the problem? .. , .. , .. , ... ", .. ,",'". '"

IV, Wlral percentage ofyour SP;IIC p;lIls call be locally SOlllCC(I'J."" ... """" ... "".""."" .. ""."".",,, .. ,, ..

v, C<l1Iyou li.\/illsl<lII SOIlIC oltln: palls bOllgll1 by your l;UsIOII1LT ill the absence or" Il1cclwllic'?""

llYcs. what percentage olthc span' palls do you always fix ItJl the C11roWllcrs?".""",,,,,,,,,,,,,,,,

VI. Wltat killd1lypc ul'SP,lIC p;llls do y\JU sell to the CIl~itlJI1ICIS')Tick as <Ipplllilliale

Second hand (SII) 1
_·,--··..-----·----·--1

.•._ ..._--------

Both (SII & N)

l'--'-'--'------'-J
- ------.---

L~~~~~=~=]-
Ilboth indicate lite IH'lcclllagc corupusitiun: (SII) .. , .... %, (N) .. , .. 11'1l

\'11. Oul ofthe type olspnrc palts as ill (vi) indicate the OIlC the mcchanic/custumcrs alway« prefer

to buy for the dirrel cut typos of p<ll Is used below:

For Second hand \\lite (,<)1I) alld Iur l lraiul new IVI ill' (N) ill [rout ofthe part.

- Boils ancl Nuls " (l.ake pad

" Silcucci/mufllcr

" Spark plug

- Carbut ctor- Rudiutor

- Kick Slill lcr " l'iston Clip

" l'istun I i;lgS

" COIIIICdillg rod

- Gear and Gear bo.c

~ injector

- Cranksliufl- Fllgilll'. bk«k

- Cylinder hUlli

- Fuel IHlIllp

- Cumshull

" Timing bell

cc.


