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ABSTRACT

The pl anning and control of |arge projects have
being of great concern to the N gerian public in
recent tines, noreso with the current anbitious
nmoder ni zation of structural facilities for economc

pur poses, Irrigation inclusive,
A review of current planning and control techni ques

in the construction industry was carried out using

litreature review and a case study of live Irrigation

proj ect construction.

The progress reports fromthe live irrigation

project forned the basis of study.

Wilizing Miltiple Regression Analysis a Statistica
nodel is peresented that took into consideration the
nost inportant production variables and tinme for the
pur pose of planning and control of large Irrigation
project construction. The nodels were found also to

be applicable to other projects with relative ease.
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QUOTATION

In the Name of Allah the Most hrncious, the

Most Merciful,

(1)
(2)
(3)
(4)
(5)

(6)

(God) Most Gracious!

It is He Who has Taught the Quran,

He has created Man:

He has taught him speech (And intelligence)

The Sun and the Moon Follow courses (exactly)

computed,

And the herbs and the trees Both (alike) bow

in adoration,

Quran, Sura LV
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CHAPT ONE
INTRODUCTION

1.1 HISTORICAL BACKGRQUND

Food is one of the essential requirements for human
survivael, It weilds such importance that human beings
utilized it for social, economic and political advantages,

The processes of producing food are many, J:riculture forms
the backbone of food production, In the branch of agriculture,

Irrigation plays a very vital role,

Irrigation is an old art, as old as the civilization, .
But mordern irrigetion is considered as a science for human
survival, Egypt considered itself to have the oldest dam
for irrigation which dates back to 5000 years, Such countries
as China, India, Iraq, Syria and Italy have had hundreds of
(M

thousznds of years of experience in Irrigation,

In Nigeria, modern irrigation is new to the farmers,
though irrigation itself is not new to them, Irrigation
cultivation was developed early in the Northern States by
rural farmers as 2 result of unfavournble conditions of low
rainfall and long period of draupght, Crops such as sugarcane,

rice and verious vegetables are grown on scasonally flooded
riveripc or fadama land in the vicinitics of HKeno, Zaria,
Sokoto and Eida,

The hand scoop for watering the oni-n crops in the drier
parts of Oyo and Ilorin represents a rudimentery form of

irrigation, But 2 more improved method of shadoof irrigation



is used in Kano and Zaria regions to water dry season

crops Onions, Carrots and other vegetable crops,

The first survey of irrigation potential in Nigerin
was carried out in the North during the second decade of
twentieth century, The study resulted in the impounding
of flood waters from Sckoto and Rimo» River vrlleys in order
to develop irrigeation for some plots of 1onds by 1948, The
Kwara Project was the first attempt tc irrigrte o large
area by building » protection dyke for Kware orca and by
supplying irrigntion water supply through n conal from
Shella stream, In 1940 this projcect was nlso destroyed by
flcods, The reasons for their failure of these attempts
have been described to be the inadequnte tecinical knowledge

and inputs.(z)

Considering the development potentinls of the aren for
irrigated agriculture, the Irrigation Division was set up in
the then Northern Ministry of Agriculturc in 1949, During
1650s the division concentrsted on small scole rice projects &
in the Niger vnlley (Mokwa sirea) nud some in Svkoto Province,
Later on, some small irrigntion schemes likc Wurno project

were developed which involved pumping from rivers,

During thc first Nationnl Development Pian (1962-1968)
the Food and Agricultural Orgrnisation of the United Nations
(F40) was requested tc moke an intensive study of the
countrys agricultural potentials and te draw up a scheme of
priority for development, In the final repert the F,A.O,

recommended that:-
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"There is a vorst potential for improvement of
agriculture in Nigerin, Full realisation of this pctential
can result only from a long ronge programme since it will
depend upon the development of surface ~nd ground water

rescurces fer irrigntione-ec-cec-.

In yet another effort, the Federal Gevernment of
Nigeria, requested assistence from the United Nations Epecinl
Fund (Now UNDP) in a project to appraise the soil and water
resources of Sokoto = Rima Brsin and to formulate an
agriculturnl development plan for the nreca, F.4,C. was
appointed to undertake the survey, Whilce submitting a plan
for the Sokoto Rima Bnsin Development the F,i,0, in the Final
Report of 1969 also observed thot:-

"Expirience in the development of irrigoted spriculture
in the North Vest Stoate is limited, Tho irrigotion wing of
Ministry of /igriculture was started in 1945 -nd up to 1960,
concentrnted its activities on investigntiorn, design and
construction of small rice schemes in the formcer Niger and
Tlorin Provinces, The irrigation projects during 1962/68
period were of a pioncering nature ~nd were restricted to
relatively smoall pilet projects, In 1967/68 the total aree
under small irrigntion schemes in Northern Wigeria was less
than 14000 acres of which some 1,000 acrcs only were in the
former prevince of Sokota, It 1is therefore essentinl to
build up experience in intensive double crorning irrig=tion

development(z) ------- -ty
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Based on such recommendations by the F.,A,0,, the Federal
Government of Nigeria has reiterated a comittment to
irrigation development as reflected in the statement contained

in the second and third National Development Plans that:-(z)

"Full exploitation of the agricultural potential of the
country is only possible éf its water resources are developed
for irrigation which will not only permit multiple cropning
but also to ensure sufficient waler during the growing

season of the crops",

To reflect its priorities, the Federal Government of
Nigeria has given the following statements on the agricultural
sector objectives as contained in the Guidelines to the

Fourth National Develovnent Plan (1981 - 85), :

(a) Increase production of food and other raw materials to
meet the neceds of growing populatiorn snd rising industrial

production; a basic objective in this respect is the attain-

ment of self sufficiency in food in nbout five years,

(b) 1Increased production of livestock and fish to meet

domestic neceds and create a surplus for exports;

(¢) 1Increased production and diversifying the country's
foreign exchange earnings in this respect a target of seven

years is being set for thce rivival of our cash crops,
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The draught infact served as a catalytic agent for devi; _

lopment water resources by the goverrnment, (2)

Agricultural policy has seen a dramatic change,

Ihe cnanges were necessitatea Dy the toilowing:- ‘77

> - =5 1

(1) The need for increase output of food to moderate 1ncreasg%§§?ﬁ§
b4 .r), i_-t!

in cost of living. ‘ R e %l
o, .

B : ' T TN ——

< T S

(2) The need to contain work demand by workers, 2
7 4o

(3) To bolster dependent capital zccumulation, fGE}

(L) The need té diversify the nationszl econoxy to run away fféﬁﬁﬁ_

the monoecononylsyndrome. Thus 0il, ks g 1N
av - - - - - ‘ - .

il s W,
-

At the core of this diversificztion is the need to increase
egriculturel output through the Initroduction of new tlechnology

(3)

upported by infrasiructural snd intensive manzgenent,

By utilizing water resocurces for modern irrigation the

federal government intends to achieve the following:=-



(1) Generate foreign exchange cornings by reducing ihe

L=

importation of focd stuffs (Sugar, .heat, Rice, Meat ond

Tomatoe preserves are major examples)

(2) Generate foreign exchange earnin s by increasing the
export of other agricultural products (groundnuts, cotton,

and onions are geed examples),

(3) Te ensure rcturns on catitsl which, by excecding 10§
per snnum, are exeptionaly for investient in Agriculture,

(L) Open up great possibilitics Jer subscquent investuents
in industry and Trade with all the ﬁgro;nllied industrics
that will process the agricultursl peoduct (sugsr refinery,
canning factory, wheat and rice mills, cattle ranch) as wecll

as transport and marketing,

(5) The modern farming, nnd the porallel industrial ~nd
processing operations together with 211 the connccted services
and distributions will ensur: gnod employment copportunities
fer many thousonds of people in a densely populatid region
where there arc few other cppertunities for cconomic nnd
sccial development, This tyvpe ~f development, by creating
sound Job cpportunities sprenad over the region renresents

a good woy of checking the undepirsovle c¢rift of young pueople

d
to the cities ~nd ovcrcrgkinﬁ of the urben nreas,

(6) In addition to giviny water 'md electricity sunplics
to the rural populations, the dam 2lso cnsures steady water

supply to urban cantros.(h)



Having rcnlised the importonce thot irrigotion can
pley in Nigerias development efforts nd hoving realised the
encurmous tosk invalved in trying to cchieve these roals,

n special structurnl crionisaticn sep rate from thet of the
civil service was requircd, So, the federal Government
storted hnving the idea of river basin development as o
tool of saricultural tronsformoticn s esrly as 1970, In
1973, the Sokoto Rima and Chnd 3-sin Development Authorities
were estoblished and both became aier-ticnal in 1974, Sub-
sequently, nine other authorities were set up in 1976, NHow
each state has its own development U sin Authority,

A1l River Basin Development Aul orities are parastatals
of the Ministry of Agriculture, Rur:l Development and Woter

Resources,

They were estoblished by the Federal Government decree
of 1973 Number 22 and continued in being by decree number
25 of 1976, The Federnl Government modified and incrensed
the scope of RBDAS sactivities ~nd po ers by decree number 87
of 1979, which was further ammendecd Ly Act number 7 of 1981
which super€edes 2ll previous decree in respect of the River

Basin Development Authorities,
The Acts provides the autherities with following functions:-

(1) To undertake comprehensive cCeselo ment of both suri~ce

and underground water resources for iultipurpose use;

(2) To undertake schemes for the control of floods and

erosion and for watershed mano-ement including afforest-tion,



(3) To construct and maintain dsms, dykes, polder, wells,

boreholes, irrigntion and drainecjze systems ond other works

necessary for the schievement of the muthority's function

under this section,

(L) To provide water from reservoirs and lokes under the

control of the nuthority for irrigetion purposes to farmels

and recognized associntions ns well &s for urban water supply
schemes for n fee to be determined by the authority, with

the approval of the commissioner;
{5) The control of pollution in rivers, lakes, lagoons
and creeks in the Authority's area in accordance with notionally

laid down standards:

(6) To re-settle persons affected by the works and schemes
specified in this section or under special resettlement

schemes,

(7) To develop fisheries, and improve navigation on the
rivers, lakes, reservoirs, lagoq% and creeks in the Authority's

Area,

(8) To undertake the mechanised clearing and cultivation
of land for the production of crops and livestock and ror
forestry in nreas both inside and cutside irripgation projects
for a fee to be determined by the Authority with the approval

of the commissioner.
(9) To undertake the large scule mmltiplication of

imnroved seeds, livestock and tree seedlings for distribution

to farmers and for afforestation schemeg
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(19) To process crops, livestock rroducts and fish

procuced by frrmers in the authority's ares in partnershis

with steote erencies nsnd fny other nerscr,

Lty 10 assi1st the state =no ilocil governments in the oo TR

implementation of the following rursl development work in L RS 2
’ oy
&£ .

the authority's area: b

A - L3

) . - -:-oF

1 PN

(e) - The construction of small dams, wells ~n@ borehcles S
fer rural water supply schemes -nf .ir feeder ro=ds f-r the

evacuztion of farm prnduce. : ]

(v) The provison of pover of rur-l electrificztior schiemes’ v i

i

:
49
IR

from suiteble irrigation dams and ciher tvpes of power o 4 A
I s 5 o7
stations under the control cof authoritr's concermed, -3;;-
: . . . ‘To""‘..;r
(2) Tre establishment of =zrro-service centres, o S <
- " a:ﬂ."
e
(d) Tre establisnment of grazing reserves sna y
=) Tne treiving ol su:ff Zzr e rurming eand mEintainsnce
«f rurszl development schemes =ng for reneral extension work
. S (s
at the villege level, ‘-
4
e, - ey s
",2. SCOPE OF IRRIGATION PROJECTS I NICUERIA -
AS wWe have ssern irn our gtoTicrs satkeround of
irvipetion Projects in Nireriz, iis levelopment was in two ',

fclds, that of the rural communitier done by traditional

methods and the involvement of Government in developing %

irrigiatim using mod_em methods, | ' , S
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Fodern Irrigation method is now the predominant

method of agriculture in the extreme WNerthern parts of

Nigeria and is spreading down wards to other parts,

This modern method could be defincd as the applicstion
of controlled water probably from @ reservoir to the scil

for any number of the followins revasonsi-

(a) To add measured water to the soil to supply the moisture
essentiall for plant growth, #ithout water, plants cannct
absorb their nutrients from the soil, If this happens, the
plants will die, and consequently they will not produce iny
sneds, tubes or fruits and we ourselves will also die with
the plants, Put in a simple lan/ua;je; there are no trees

in the deserts primarily because there is no water.

{(b) To provide crop insuarance »:ainst short duration
draughts, This is common in Southern parts of the country
but more so in the north where we hive long duration of
draughts, Hence there is the more justification to site
most of our dams in the north, There 1s also the problem

~* desert encroachment that must be stopped,

(¢) To cool the soil and atmosphere, thereby making more
favourable environment for plant growth, Mainly here in

the north, we have the very dry spells during the dry

season characterized bv the north - scuth bound - dust ladden
harmmattan winds that do more harm than good to crops. It is

vy and ofcourse aid evapotranspiration, Irrigation
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Irrigation cools not only the socil but 2lso the atmosphere

making it easler for plants to respire snd transpire,

(d) To wash out or dilute salts in soils, We know that
sodium salts and others abounds in the soil, These effect

the plant, that in turn affects some crops, While some
crops tolerate high acidity e.g. rice, maize, others like

wheat and sugarcsane don't,

(e} To reduce the hazards of goil piping,, This could be

very dangerous to both seeds and crors,

(f) To soffen tillage pans. This is important for
agricultural machines, e,g, ridges, disc, ploughs ete,

It may not be easy to till a hard soil,

Irrigation water is supplied to supplement water

available from the following four sources, none of which
should be ignored when irrigation water requirements are

estimated: -

{1} Precipitation: This is one of the reasons why a

metrological station is very importunt in calculating the

volume of water to add to the soil, During the rainy seeson,

irrigstion water sipplements the rain water,
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(2) Atmospheric water other than precipitation, Fogs,
Clauds, and especially dews are other factors which not only
affect evapotranspiration but could s.d some extra moisture
to the ground. Dews collecting to flows have been used to
grow some crops. High humudity obvicusly causes a drop in
evapotranspiration, and thereby lecs demand for water by

plants,

(3) Flood water,

(4) Ground water. Water mav rise by capillarity. If the
water table is high, If it is too high, it might become

very dangerous to crops.

Modern Irrigation may be accomplished in four different
wayss-
(1) By flooding
(2) By means of forrows
(3) By applying water underneath the land surface through
sub=irrigation thereby causing the water table to rise,
(4) By sprinkler of different types, These four systems
could be grouped under major systems of surface and

sprinkler irrigations.(1)

Depending upon the engineering studies carried
out, an irrigation project may comprise of one or a combination

of the stated methods, The lasting consideration in designing

and constructing irrigation project are the economy, reliability



3 #z._a
and the social standards of ihe operators of the project. Eil
-4

as large is relative. However, for the purpcse of our study
and indeed currently in Nigeris up till the end of 1986, the =
following are considered as the pzrzmeters of size of irriga. ;f;f

ion projects:

TABLE 1 i S
SIZE OF IRRIGATION PRCJECTS IN NIGERIA B,
. - - - E el TR & e —v--—a—:-:l;--
IRRIGATION PROJECTS SIZE
1. Less than 10,000(Ha) Small
2, 10,000 .- 20,000(Ha) Medium Sk
3. Greater than 20,000(Ha) Large %
- - - - ' -— .“
e -
Scurce: Adgpted and processed from tghles of R
Irrigation Prejects in Nigeria 1975 - 88,
{rom Arzika Monammeds L;;er.(Z)
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The provision of facilities for mordern irrigsation
is very complex, Immagine, a land as big as 20,000 hectares

prepered to be irrigated from a single reserveir,

How does the water from the reservoir reach every

plet in the land?

This demands construction of wmany auxilliary structures
that will enable the water to reach its destination and serve
its purposes economically &nd without herm to anybody or

anything.

In describing these structures, many type of termin~logies
- are used, however, since our main consideration is the large
irrigation project, the author seeks your indulgerice to

utilize the terms best known to him having worked with the

contractors of Bakolori Irrigation Project for about four years,

A large irrigation projeot may comprise of the following
facitities:- '
(a) A DaAM: This may be made up of cither concrete, earth
or a combination of both, |
{(b) RESERVOIR: The dam usually is constiructed te retain
the water to be utilized for irri:otion, The water retalned
1ts quawtity and the area it occunies is known as the

¥
reservolir, ¢
{c) THE SUPI LY CANAL: Water from the reservoir is carried

to the fertile plains by the supply canal to reach the main

L

irrigation area,
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(d) SURFACE IRRIGATION: The csnal metwork consists of

main canals, generally concrete lined, dividing into seccndary
canals, from which tertiary canals branch off, each serving

an irrigation unit.

These units are further divided into plots to be
irrigated by field ditches,

All surface irrigated fields are completely levelled

to ensure that water can slowly recach the whole field,

SPRINKLER IRRIGATION: The sprinkler system is used where
soils have medium to high permeability, The irrigation

water is drawn from nearby canals by gravity and then the
water is pumped into a network of buried pipes by means of
electric pumps, Lateral movable pipes which are fitted with

sprinklers are then connected to the buried vipes,

ROADS AND BRIDGES: Roads and bridres of different categories

are constructed to ease up communication and transportation

problems within and outside the preject area,

ELECTRICITY SUPFLY: Power supply necessary for the functioning
of all pumping stations, services, and Residential houses and

helmets,

SERVICES CENTReS: To provide assistance to farmers,

HOUSING: Residential complex to acco modate personnel to
operate and to maintain the project,
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RESETTLEMENT: The creation of such project must require

some resettlement schemes, proper orpsnisntion to resettle

peorle is necesgsary.

DRLINS: Tertiary drzins in surface irrigation collect over

used water and empty them into secondary drains to main drains

into a natural drain or into the drainage station,

EXPERIMENTAL IRRIGATION FARM: Before lauching such preject,
an experimental irrigation farm is necessary to test the
irrigation techniques, assess irrisstion parameters and expe=-

(&)

riment cultivation techniques and new crops to the area,

CANAL STRUCTURES: Intake, field ditches, headworks, checks,
Measuring flume, outlet box, turn out, tailescape and
Aggreggate protection are structures made on cenals to control

and repulate the flow of water within the various canals and

to protect the canals from erosion.(q)

|
DRAIN STRUCTURES: Drain drops snd agsregate protection to

control and regulate flow of water znd to protect the draln

from damages.(1)=‘ : o | .
SYFHON: A turnel constructed of reinforced concrete to

convey water accross natural water lopged depression,

PIPE BRIDGE: A pipe usually used to convey water for

irrigation over a very deep depression in natural ground

elevationr
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From the above discriptions so far, it is inevitable
that a whole 1ot of human and material resources are
required for establishing a large irrigation project. ALuvove
it all is the marshalling of these resources by an entity
to provide the infragtructurcs needed for such a project

to become a reality.

The construction of a large irrijation project is
therefore an ennormous and a challensing task. Its realisa-
tion by a contractor is one thing, [How effectively its
realised is another thing, How eff clively it is realised
depends on the managerisl competonce ond capability of the
contractor incherge of the project,

The complexity of constructing a large irrigation project
démands the utilization of human resources with diverse
- qualities, From the characteristics of a large irrigation
project, one sees that in its construction we need earthmoving

equipments for earthmoving works like dams, resef&oif, canals,
- drains, land levelling etc, Concrete equipment for the
construction of Dam Spill Way, cancls and canal structures,
drain structures etc, Bush clearini: and land levellins
equipments for bush clearing and land levelling works of all
irrigation lands., Pipe laying and testing equipment for
sprinkler works. Trenching machines for excavating trenches,

canals and drains of uniform sizes,

4 very blg workshop to maintain all equipment and plants

so as to ensure contunuinity in executing the job,
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A reliable quary supply for the nrovision of all agregrates

required for the various constructions, A reliable services

(power, water, security, communication etc) system., Very

strong and reliable personnel who sre disciplined and dedicated
to the execution of the job, A stronc snd motivating wenagement

and good leadership to see the job through,

1.3, REASONS FOR THE RESEALRCH

Until now we have known the nistorical background, scope

and complexity of large irrigation projects in Nigeria, In
these we realised the emmense effort the Nigerian Government
has put in human and Material resources inorder to modernize
irrigation in Nigeria, We had alsco realised the reasons behind
this ambitiofls programme. For this ambitions to be realised,
objectively and realistically there must exist construction
manarers who can manage the construction of these projects
very well, This has been one area that Nigeria is lacking,
One of the reasons advanced for the failure of the Nigerian
Construction Manager is his inability to plan and control
projects so as to curtall escalating cost of contracts.(c)
His (Construction Manager) problem stem from his lack of
understanding the techniques of shorteterm planning and control
.

and the lack of willingness to adopt or research for new methods

to improve his present standards,
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T elks LIM OF THID RRESELRCH

| The aim of this research therefore is to try and
léok at thé current techniques used in Nigeriats Construction
industry for planning and conirol with a view of formulnting
a model based on means of production through a very vigorous
analysis of production veriasbles thet could be used for the
construction of a large irrization project and with relative

ease be applied to other constructions,

1.5, ORBJECTIVES OF THE RESELRCH

(#)  To review planning end conirol techniques in

construction industry,

(2) To analyselone yéar, monthly progress reports of the
construction of a large irrigntion project,

(;) To identify the most importont preduction variabvles.
(L). Foermulate a statistical Model based on the data studied
to be used for planning and controi of irrigetion projects,

(8) To propose further aress of research in line with

the zabove.

3.
2

1.6, METHODOLOGY
The research was carried out, “irst by reviewing the

planning and control system in the construction industry,

A case study is taken of the Bakolori Dam, Irrigation
Project, The case study entailed using one year monthly

progress report of the construction work of the project,



20

Lssisted by clarificationyg throuph verbal interview from
key personnels of the project, the monthly progress reports
were subjected fTo study to identify the behavioural pattern
{ of production throughout the year :nd what were responsihle

for the productions to be as they were,

After the study, all constraints in utilizing the deata
wére identified, Assumptions were tihen advanced for utilizing

the data in order to arrive at a realistic steatistilical modgl,

S

Based on earlier analysis and assumptiong, the data was
subjected to statistical analysis using the Ahmadu Bello

University Computer Centre facilities,

The best model from the computer printout was then
extracted based on the two mostly used criteria of R sauare

and Residual Analysis,

The model is then interpreted and conclusions drawn,

Suggestions on areas of further resesych are then ¢iven,
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CHAPTER _TWO

[
-

LITERATURE ___ REVIEW

2,1, PLANNING
Management, have five essential functions in any

entity:=-

(V) Planning
(2) Organizing
(3) staffing

(4) Leading
(%) Controlling.(7)

Out of these managerial functions, planning is

considered the most basig of them all because:=-

(a) It involves selecting from amon:: alternatives future

course of action.

(b) It determines how the four other functions of the

manager will be implemented, Thus, a manager organizes,
staffs, leads and controls inorder to assure the attainment

of goals according to plans,

Generally, planning is a process, A process that
involves making and evaluating each of a set of interelated
decisions before action is required.In a situation in which
1'& is believed that unless action is taken a desired future
state is not likely to occur, and that, if appropriate action
is taken, the likelyhood of a favourable outcome can be

increased.(e)
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It is the design of a desired future and effective ways
of bringing it about. It is considered to be a special

decision making process, It is specisnl becnuse:=

(1) Planning is something we do in advance of taking
action, that is it is an anticinatory decision making, It
is a process of deciding what to do how to do it, when to do
it and who to deo it, It bridge the zep from where we are

to where we want to go, It makes il possible for teimgs to
- occur which would not have otherwise tappen, Although the
exact future can seldom be predicted and factors beyond
control may interfere with the bhest laid plans, unless there

is planning, events are left to chance,

(2) Planning is required when the future stoate that we

desire involves a set of independent decisicons. A set of
decisions forms a system, If the effect of each decision

in the set on the relevant outcome derends on at least one
cther decision in the set. The set of decisions that requires

planning have the following characteristics:-

(a) They are too large to handle at once, Therefore - -

ﬁlanning mast be divided into stsages or phases that are performed
either sequencially bv one decision-uaking body, or simulto=-
neously by different bodies, or by some combination of secuential

and simultaneous efforts, .
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(b) The set of necessoery decisions cannot be subdivided
into independent subsets. Hence planning problem cannot

be broken down into independent sublm~planning problems, The
subeplanning problems must be interelated, This means

that declsion mede early in the planning process must be
taken into account when making decisions later on, in the
process and the earlier decisions must be reviewed in the
light of the decisions made subsequent to them, This is

why planning must be carried out before sction is required,

These two properties of plamning meke clear why planning

is not an act but a process, a process that has no natural

conclusion or end point. It is a nrocess that (it is to

be hoﬁed) approaches a "Solution™, but it never guite pets

ﬁhere for two regsons:-

1) There is no limit to the amuounf of reviewing of
previous decision that is possible. The fact th=t
action is eventually required, however, make it
necessary to settle for what has at some point

in time,

ii) Both the system being planned for and its environment

change during the planning process, and it is
therefore never gquite possible to take all such
changes into account, The need to contineously

update and "maintain® o plan derives in part

from this fact,
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(3) Planning is a process that is direccted toward
producing one or more future states vhich are desired and
which are not expected to occur unless something is done,
Planning is concerned with reducing the frequency of failure
to exploit opportunities, Plamning always has both a
pessimistic and optimistic components, The pessimism lies
in the belief that unless something is done a desired

future state is not likely to occur, The optimism lies in
the belief that something can be done to increase the chance

that the desired state will occur,

The main reason for undertakin, any sort of planning 1is
to facilitate the accomplishment of enterprise purpose and
objectives, It is to be noted that plans alone cannot make
an entity, action is required, The entity must operate,
Plans can, however, focus attention on jurposes, Without
plans, action must become merely random activity, producin:

nothing but chaos,

Planning is a function of all managers, although the

planning will vary with their aut'ority and with the nature

of policies and plans outlined by their superiors,

The efficiency of plan is measured by the amount it
contributes to purnpose and objectives as offset by costs and
other unsought consequences required toc formulate and operate
it. Since plans are courses of future action, they are varied
and are classified as purposes or missions, objectives,

(7)

strategies, policies, rules, proceedures, program and budgets,
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Plans are undertaken to perform certain functions

in any set-up, These functions nre:-(7!9)

1) To offset undertaintv and change,

2) To focus attention on objectives,

3) To gain economical oper:tion

L) To facilitate control

5) To allocate contractual responsibilities and
provide for clear lines of communication,

6) To coordinate contributions from verious groups,

7) To resolve delay and change order disputes on =2

predefined, quantifiable snd equitable basis,

2.2, CONTROL

- Having set standards (plans), Monagement can then
proceed to act by setting up organizational structure,
staff the structure, provide leadership end control the
performance of resources inorder to echieve the desired

objectives,
Control, kherefore, to a great cxtent is the function

that closes the loop in the system of managing, Control
can be defined as the matching of performance of the resources

inorder to achieve the desired objectives,
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Control, therefore, to a preat extent is the function
that closes the loop in the system of managing, Control
can be defined as thematching of perlormance with necessary
or required conditions to obtain a »urnose or objectives.(1o)
It is concerned not only with events directly related to the
accomplishment of major purposes but also with maintaining
the organization in a condition in which it can function
adequately to achieve these mzjor purposes, Therefore, it
implies measurement of acoomplishment of events against the
standard of plans and the correction of deﬁintion to ensure
attainm :nt of objectives according to plans., Once these plans
become operational, control is necessary to measure prozress,
to uncover dﬁviations from plans and to indicate corrective

action,

In order to apply management control, there must be

plens, This is so because control must be based on plans,

There is way that managers can determine whether their

organizational unit is accomplishing what is desired and

expected unless they first know what is exptected,

Control are the reverse side of the coin of planning,

Managers plan, then plans become the standards by which

desired actions are measured.(7’ 10, 11).
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2.2.1, TYPES OF CONTROL

(1) PRE-CONTROL: When controlling effort takes place priert

prior to the act, Its concerned with avoiding or preventing

undesired things from occuring, and frequently this means

eliminating, removing the possibility of or in some way

preventing an undesired act from taking place,

(2) CURRENT CONTROL: It is concerned vith the adjustment

of performance still taking place inorder to achieve objective
or standards, Current control, is likelier to consist in
a person or machine making its own adjustments than to have

some outside influence become involved with control, as

usually occurs with precontrol,

(3) POST CONTROL: or evaluation, occur when there is
effort to check on whether events did come out as desired,

For example, the business concern balances its books at the

end of the year to see whether it made profiil desired. The
higher officers in the army make inspection trips every few
weeks or months to see whether military units are being
maintained at a desired level of performance, This is checking
after the fact, which means that information may be gathered
regarding where people stand, but may nct¢ permit any corrective

action to take place in regard to the performance completed,
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It only provides for opportunity to evaluate and
adjust the parometers of the system for fulture operstions,
Such changes might include re-azlocating a plant, changing

work flows in a government office, changing the size of

an area covered by a charity derive etec,

Before control could effectively be iaken, an
organization must have a very sound orgsnisational structure

with clean cut responsibilities for - ('2);

(1) PRODUCT DEFINITION: Define or direct the definition

of products to be developed in terms of hardware, soft-ware

and services including standard for performance, gquality,

reikiabllity and maintainability.

(2) T4SKS _AND FUND CONTRQL: Assign tasks and allocate funds

to all groups performing the said tasks and for procurring

hardware and services for the orranisation,

(3) MAKE OR BUY DECISIONS: Coordinate analyses of company

capabilities, capacities and efficiencies snd make final
decisions on whether tne comgpar-i supplies or buys hardware
and services for the organisation, Participate in the

selection of major sources,
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(L4) SCHEDULING: Develop a master organisational schedule
#nd coordinate schedule requirements with effected company

organisations, associates subcontractors nnd customers,

(5) ORGANIS.ATIONAL ST.TUS: Establish st-tus reporting
system and contineously monitor organisational expenditures,

schedules, task completion, cost to complete =nd deliveries;

(6) IDENTIFICATION /ND SCLUTION OF PROLLFIM: Identify problems

simificant to organisational success sand initiate action

to solve them.

(7) ORCALNISLTIONAL CHANGE CONTROL: Aprrove and exercise
control over all organizational changes including design

changes,

(8) ASSCCIATE CR SUB CONTRACTOR CONTROL: Have control of

major subcontractors involved in the team arrangements,

(9) CUSTOMER 4ND PUBLIC RELATION: Serve ss the outside contact

for the organisation,

(10) MARKET POTENTIALS: Maintain awarensss of customer attitudes,
customer desires and any other factors which could affect

the organisation, Develop plans for a logical follow up

action, potential or new applicstions or new versions of

the organisational hardware or services,
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These bases for establishing control mav not be
applicable To all organizations, but to a large extent they
form the backbone of applying control in najority of
orgenizations. Having establish the bases of applying
conirel, the process of installing and maintaining it

argi- (7’ 10, 11)

(1) Estoblish standards
(2) Gothering data on performance
(3) Measure performance asainst the standards

(L) Taking corrective action if performance does not

mateh the standard properly,

These phases are carried out by a sensor, discriminator,

and decision maker, There is a major alternative in any

conirol process, thet s mEjor-—aiternetive—ifr—remy—contred

proeessy that's instead of taking corrective action one
adjusts the standards, The control process could be likened

with a cycle of activities as is shown on figure 2,2.1.
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THE BASIC CONTROL CYCLE:

31

) GOAL S:_4%R '
P e ——————— T |
i
R R | |
- ' ’ Set ot
T — — S LA
' DECISION MsKER ! + Standard
o R A S ———r it et e O R — ]
Compare perfcrmance , = S N WS M @
data with — ~~ ; i !
standard b~ :
' DISCRIIINLXCR ' SI.RDARD ‘ &
= ——— ____,________,__.J § e e e 3 s
- S iad®?
Corrsctive - . ' ~ee
action . ————— e A < |
- - o - - i “‘J‘L‘ .
SENSOR ) ol |
AR S . —! o A
- - i el
.. L v,
; Cothrea 3 o
: Ga2Ther Qzta an v
e performance e 1
-y ACTIVITY ————— - «-WORE
Source: Litterer, J.,A.. The /nzlysis of Orgasnizetiorn,
New York, John Wilev znd 3ons, Inc,, (1365)
2



32

Having identified types, where, what and when

mana;lers have to control, we now look on how Lihey control,

Managers may correct deviation by:-

(1)
(2)
(3)

(%)
(%)
(6)
(7)
(8)
(3)

Redrewing their plans,

Modifying thelr goals

By exercising their organising functicn, through
reassignment or clarrification of duties,

By additional staffing

By better selection of training of subordinates
Ey ultimate restaffing - firing

Through bhetter direction and leading

Giving full explanation of jobs

By more effective leadership

If controls are to work, they must be specifically

tailored, They must be tailored:i~

(1)
(2)
(3)

243

To plans and position
To individual managers snd their personalities

To the need for efficiency and effectiveness

PLANNING AND CONTROL IN THE CONSTRUCTION INDUSTRY

Once a decision has heen made to proceeed with a

revenue generating project the two factors which are often

most critical In the owners strategy arei-
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(1} To keep the engineering phase as short as possible
{Engineering phase is defined as the set of activities from
the time the owner/promoter decides to proceed Lo start up

the commercial production of the facility).

.(2} To devise and install a management system which is

not only capable of planning, procurring and controlling the
input required from the wvarious groups, but is slsc compatible
with the present day legal system so that contrectual
responsibilities are adequaf‘ely defined, allocated and

monitored in the course of the project,

In order to achleve these, many stages of development
will have to be undergone right from its inception uptill
the handing over and the commencement of operstion. Many
publications have produced an idea of the staces of development

o
of resalizing a project, (9’ 12, 1y, 15, 19, 20).

However, the one found to be most compatible with most

projects is that advanced by Hackney(ﬂu):-

(1} Research and Development: -~ . ..

- new products are created

- special feutures of producing these products are
developed,

- Better ways for making existing products are

developed,



(2) Project Definition:

- practical plan for the project is drawnup and

optimicsed, thereby esmtablishing products, market, raw
materisls, and key engineering design features,

- It includes determination of plant capacity, raw
material sources aad quality, marketing and distribution
methods, plant location process or production flow sheets,

plant layouts in plan and elevation.

- List of equipment with size and type specified,

specification for Key construction materials and site

development requirements,

(3) Economic Decision:

~ A "Separation Phase", usually marked by an
appropriation request in which project value is given a
formal, critical appraisal before moving on to the succeeding
increagingly expensive project stages.

- A more reliable definition of earlier fuoctors

considered in stapes one and two. In this nhase they are

well established in order to erase possibility in abandoning

the project heving committed so much resources,

(4) Engineering Design:
- Project design is completed, detailed drawings, bills

of material and specifications are prepared fully defining

the project for procurement and construction,
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(5) Procurement and Construction:

- This is the phasc in which individual components of

the facility are purchased anc installed in rlace, ready

for operstion,

(6) Initial Operation:

- Operators are trained.

- The first product made, bringing the nplant up to

design capacity product quality and efficiency.

These stages of development of project realisation are

given to contractors/consultants by the client/promoter under

contractual agreements, either independently, in combinations
or all the stages are given to one contractor. The execution
of these stages of project development fall under different
types of contractual agreements either to different
contractors or to a single contractor. The essence is that
there must be a legal backing for the reelisation of the

project,

For a contractor to realise the execution of part/all
the steges of this project. He must provide a sound

org#nizational structure with good management,

Good planning and control form part of the requirements
of ood management, It is necessary to plan and control
project with respect to time and accomplishment for successful
execution of part/all project stages. Thus, a contrector

employed to construct a project must plan snd control his



36

resources, not only to get profit but also Tor the project

to be completed within schedule and with minimum resources

possible,

Planning is the determination of the individual

operations which must be performed in order to carry out

a project, and the establishment of sequentinl relationships

(14)

between them,

In the construction industry, this "subject%, Planning,
- 18 divided into pre~tender, precontract and stort-term

planning.(16)

(1) FRE~TENDER PLANNING:

This planning is carried out Lo al low the estimator
to arrive at an estimate of the cost based on the proposed
mettods of working an estimate required to carrv out the work,
It is usually in an outline form to consider only phasing of
'tﬁé main operation since mtich information is not at that
time available, This pre-tender planning can be likened to

the one proposed by Hackney as, The tobulation of Key dates.(qu)

Pre-planning state fixes the direction snd determinew
the success of any construction preoject. In mreparing pre-

planning the following must be adhered to(1?):u

(1) Have the project head in the planning at the very start,
Dont present him later the finished plan and sey, "Follow
this,
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(2) ©Bresk the job down into components.

(3) Prepare s construction plan with the intention of

reffering to it constantly; don't file it in the drawer to

be foriotten,

(4) Toke advantages of new tools that have demostrated they

will save time, money or confusion,

With these guidelines the following could be realized:-

(a) Recipt dates of key controlling equinment, materials

etci=

(b) The appropriate time to be on site.

(c) 4 reasonably accumate estimate,

(2) FPRE-CONTRACT PLANNING

This planning is carried out when the contract has been
won ond the project is considered more fully., Flanning at
this stage includes the overall programme, labour, schedule,
plant schedule, material schedules etc, The overall
programme should not break the operation down excessively
or it will become unrealistic, In order to prepere pre-
contract planning some basis of calculations are needed of
the productive hours, from operational records of past

contracts and from work study synthesis., This pre-contract

planning cam be likened with the master schedule proposed by

Hackney.(1h)
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(3) SHCRT TERM PLANNING

This sort of planning is done on site in greater
detail and the programme at this stage is broken down
much further, It covers a period of four to six weeks or
may cover a stage of work, Sometimes it is dore at
interval of four weeks. The purpose is to ensure that work
proceeds in asccordance with the overall progremme, For
this tc take place, the overall programme must be converted
into 2 working schedule and must be updated regularly, whilst
a review is simultaneously made of all requirements by

checking schedules,

It is usually planned after the monthly planning
meeting, In this way accounts can be taken of any alterations
or variations which are necessary. The basis of calculation

must be the operational records from previous contracts,

These are the three basic types of planning that a
coniractor will undertake to ensure a sucessful and
realistic execution of his contract, However, depending
upon the size of the project/contract, planning may continue

be?ond these three types to include(16)=-

(a) WEEKLY PLANNING

This programme ensures that the monthly programme is
effectively carried out, It is used as a basis for
operational instructions for communicating the plan to the
trades foremen, gangers, and operatives and to help in

coordinating the requirements of different sites, It is
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prepared af{ter the weekly site meeting at wnich gan‘sters{tv"ﬂ‘
and foremen are present, together with others who will be
invelved in the following weeks work, The operational

records are the basis for cszlculation,

(b) DAILY PLANNING

(¢) HOURLY PLANNING

Planning, scheduling and Programming have quite given = =~ °
much problem to the managers of the construction, We had ey

already defined planning.

e |

R -l S i g v B

SCHEDULING/PROGRAMMING IN THE CONSTRUCTION INDUSTRY:

Programming was the word used before but on its use

indiscriminately by all fields of endeavour, scheduling has

taken i{s Qlacg.. "It is the development of time requiremeﬁts_.

for each operations and the relating of each to calendar time'.(jh)
- - . -

Any plan for starting actual construction on a project

should facilitate the construction by establishing (19):-

(1) 7The time for delivering materials,
(2) Thne types, quantities and duration of eguipment needs,
(3) The clazssification and nurbers of lsbourers nzeded

and the periods during which they will be needed,
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(4) The extent to which financial aid, if any, will be

needed,

(5) The time required to complete the project.

The purpecse of any plan in any project exccution

(2q)

is to

(a) Create a feasible frame work and method statement for

the execution of the works that provides the bLasis upon

which the woirks will be performed.

(p) To allow the project manager enough time to handle
unexpected prehlems and monitor progress rather than
constently fighting to keep up with planning requirements

as works proceeds.

{c) To anticipate and resolve many difficulties before a

start is made on site,

{d) idvices the planned completion date.

{e) Advices the sub-contr-ctors of their stert and finish

date.

(£f) Enables the contracter to anticipate resource need,
i.e, critical dates and quantities of:~ Labour, Plant and

Material.
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The production of the plan for the execution of any
project must undergo processes inorder to anpriise
rationally the completed plan before any part is executed,
The ~lanning process may be analysed(zol-

(1) Job - Analysis:

Lvailable document must be studied so ss to be able

to anpraise the whole work. This Jjob analysis involves

the preparation of a detailed schedule of quantities and

resources required for the execution of the operations and

works involved in the project,

(2) Flan Production:

Ve prepare a detailed plan on how all the jobs are

going to be performed from the analysis carried out, This
will involve appraising the resources requirements for the

completion of each operation,

(3) Intergrate into programme:

It is necessary to combine the resource needs and the
time scale of each activity into an intergrsted programme.
There #re numerous methods given for graphicasl representation

of vroyrammes/schedules - :(9’ 14, 15, 16, 18,19,21,22,23,25,27)

(1) Flow Charts
(2) Bar Charts
(3) Network Analysis(PERT, CPM, ARROW DIAGRAM, LINE OF

BALANCE ETC).
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For each of the listed methods are advintaszes and
disadvontages. For clearity on each of the methiods the refe-

rences listed can serve as materials for dirsestion,

L contractor who discovers after a propgject is finished
that he has lost money may not have an opportunity to raise
the rice on the next project, especislly if uis losses were
so rreat that he cannot finance another project, He may

lose money because of one or more reasons, such as (19):

(1) Low bid

(2) Insufficient Knowledge of job conditions,
(3) Increase in the cost of materials and labour
(L) Adverse weather condition

(5) Improper selection of construction equipment

(6) Inefficient management and supervision

Therefore, for s manager to be efficient and successful,
he must establish a structural orgenization that can facilitate
the control of these factors, This structural corganization
is derived from the plan (standards) of the entity. The plan

provides the avenue for control te take place,

Control in the construction industry therelore, "Is the
ecomparing at a regular intervals, the actual achievement
with the plang and then taking necessary corrective action

to bring things back into schedule."(16)

Control must be carried out te make planning effective,
as without control planning looses much of its vmlue. Control

must be applied contineously to update the plon and te enable
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reccmsideration of work ahead in the light of what has
already taken place, Controlling techniques in project
develoyment irrespect of the phase of execution  roup themselves

into those related to(1k):

(1) Capital Cost: Estimating and controlling the money

invested,

(2) Time: planning, schedulling and monitorins for smooth

prorress toward early completion,

(3) Vilue: predetermined and controlling income as related

to investment, operating cost and risks,

These techniques are made effective by having:-

(a) Proceedures: Establishing the mechanics of

estimating and control for each of the advancing

project stages,

(b) Organization: marshalling coorporate and outside

resources for effective project execution,

In the present day of big construction -nrojects, there
is little chance for second guessing, The rewards of success
er failure are great, A control system that is sensitive and
responsive are required., These systems must indicate promptly
and clearly any deviation from good performance and make it
possible to take effective, timely corrective sction, Good
control can substantially imrrove the chances of success, Out

of all the groups of control, the most influencial is "Time"
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control whose elements are plamning, scheduling and Reporting

Profress,

When planning and scheduling are completed and are put
into aciion, control is necessary to measure performance and
uncover deviations sc as to be able to send in corrective
measures into the system inorder to achieve the desired

goals,

Management control i1s a collective responsibility within
any orranization even to a lesser person as the foreman in
the construction industry., Top managers exert control in
their projects through the feedback they receive from the

plans they enforced on a project, They have to do this,
because as managers, they do not handle people, but they
motivate, guide and organize people to do their work. Their
only tool of controlling is either the spoken, written words
and the language of numbers or a combination of the tools.(za)
Therefore, at specific intervals, usually monthly, weekly,
quarterly, reports should be submitted by the project manager
to the headguarters office showing the actual progress on
each activity during the appropriate time intcrval or through
the effective date of the report so that if projress on one
or more activities or on the entire progress is behind

gschedule, such information will be known early ehough to take
corrective action.
These progress reports provide managers with the way

the system is operating, It is only through it that the managers

derive information about the way the system is operating, so
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that the discrepancy between actual performance and the

disirable level of performance can be assessed,

When this discrepancy has been delermined, the
controller decides whether to take action or not, If the
discrepancy is too lar;e to tolerste, the controller.feacts
and the system responds to his command in a suitable way,
The controller is therefore, that componcnt in the system

that has the ability deliberately to adjust or change the

sysiems performance.(11)

There are different ways progress reports are presented

to managers to facilitate control.(12’1u’16’18’19'27'28)

It should however, remain to the knowledge of the
reader that, progress reports depend by Their nature to

a large extent tot=

(1) Nature and extent of projects.
(2) Demsnd on the nature and the type of the progremme to
e employed in the contact by the conditions of contact,
(3) ©Nature and proceedures in the country the contact is
to be executed,
(1) The aims, structure and to a large extent on what

management are loocking for in their n»nroject organization,

These progress reports produced have various functions

to the management.(18’ 28, 29):



(1)

(2)

(3)

(4)

(5)

(6)

(7)

L6

It gives the exact picture of where, when and how the
project is going by hipghlighting deficiencies and

thereby giving avenue for where to direct corrective

action,

It enhances coordination organizaticnal, monitoring,

planning and contirolling activities and makes them

easy to undertake,

When a company has many projJects at a time, it helps

in managing them,

It helps management in evaluating project managers

performance under different conditions and hence they

can be able to select the best manaper for a particular

type of project with particular conditionsy

It serves as a historical record for organizations X
thereby enhancing better management and chances of

winning new projects,

It helps in research programmes,

It breeds efficiency, productivity #nd heslthy competition

among project managers,
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For effective management function such as planning

and control to take place in the construction industry,

there must becg):

(a) A realistic estimation of the productivity of
crews and adoptation of a representative f value
for job - management efficiency factor (caution

for values of 1(-'7 90.5)

(b) Sufficient time buffers between similar trades;
this infact, is to simulate actual field conditions

which indicate delay in start up of new operations,

(c) 4 sound project structural orgenisation with clear

cut responsibilities,

(d) A reporting system in line with project structural

organization,

These are the basis under which effective planning

and controll can take place, Here lies the crux of the

problem,



CH/APTER _THREE

We had in the last Yivo chapters known the historical
backoround of irrigation develorment in MNireria and how
modern irrigation came to be introduced into the Niperiasn
agricultural scene and why. We had also rernlised the
complexities involved both in terms of nlanniﬁg aﬁdlexecu-
tion, Ve had also seen how construction companies plan and

execute thelr projects. we had also realised one of their

area of deficiency - nlanmnming and control,

We are now [oing to consider produclion data of a
construction company for one yesr with a view to analysing
it so as to come up with & model. The company in mind is
Impresit Bakolori {Nigeria) Ltd, The contractors of the

B olori Dam. Irrigation Project,

3.%. THE BAKOLORI IRHIGATION PROJECT

The Bakolori Dam, Irrigation Project is situated at

Talatan Mafara, Sokoto State, along Zaria - Sokoto Road.

The Bakolori Project as it is commonly known; is the
first stage of the F,£,0, master rlan ior the development of
the land and water resources of the Sokotlo -- Rima river basin.
In June. 1875 part of the project was awarded for desipn and
construction to Tmpresit Bakolori, {(Nireria) Ltd,. and in
June, 1977 the rest of the contract was awarded to the same
firm to complete. The p2cjnat comprises the storage dam on
the Sokoto River, Irrigatioh and draingz;e canals, flood

protection dikes. pumping stations for Sprinkler Irrigstion,
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preteetion dikes, pumping stations forsprinklerdirrigation,

hydro and diesel power stations, transmission lines, road

(L)

network, and residential and Service cen.res, see table

3.1 for scope of the project.

3.17.1, THE CONTRACTORS

Tmpresit Bakolori(Nigesia) Limatea(3®) sag
incorporated in 1975 for the studies, design, construction
and eventually management of irrigation projects and the

development of Agriculture in Nigeria,

It has a fixed assests worth US$100 million and an
annual turnover of approximately US$200 million, The
company is 60% owned by the Federal Government of Nigeria and
the reminder by its technical partners, Impresit of Milan,
cne of the worlds largest companies in Civil Engineering, To
construct the Bakolori Project, Impresit Bakolori, mobilized
over 5,000 people, organized shipping from Europe and road
transport from Apapa for the thousands of items required to

implement such a large construction pro;sromme among others,

Impresit Bakolori developed a multisectoral organization
which is the most efficient means for the rapid and sound
implementation of large irrigation schemes such as Bakolori,
where conception, design, construction and operation are
superimposed on condition and support each other, Impresit

Bakolori(Nigeria) Lid., has a special feature of public and

Private ownership, Public ownership gives it maximum sensitivity

to public interest as is indispensable for projects involving




50

social questions on a large scale, and private ownership

gives it the technology and managerial gqualities of industry.:

Impresit Bakolori 1like any other main contractor

utilized the sub=contractors for some highly specialized Jjobs,

It completed the project in a duration of about eight

years (from 1975 to 1983), (30)

The multisecforal orﬁanizatioh cohcept of impresif
Bakolori demanded the creation of two divisions at project
levels to accomplish the projects objectives and goals,

(see appendix 4 and B), They were the nroduction division
and the services divisions, These were further divided into

sectors., The production sectors comprised of the following: -

(1)  EARTHMOVING SECTOR

This sector was responsible for the construction of

the following structures:=-

(a) Secondary/Tertiary Canals and Roads type
(b) Embarkments using materials from drain
{c) Drain, |
{d) Roads and Canals in Sprinkler Areas,

(e) Flood dykes

(f) Sub-base and base for Roads,

It utilized heavy duty engineering machinery and

majority of its direct labour were operators,



(2)
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HﬁHCO_iIRENCHFNG MACHINE) SECTOR

This sector performed the following functions:=-
(a) Trench excavation for sprinkler lines

(b) Drains excavation

(¢) Secondary and Tertiary Canals excavation

(d) Canal lining.

This sector had principal producin;; mechine as the

trenching machine with the trade name RAHCO,

(3) CONCRETE (STRUCTURES) SECTOR
This production sector was responsible for the following

functions:=

(a) Construction of drainage, »umping (stotions) and power
house,

(b) Construction of all structures on Cnnals and drains,

(¢) Lining of upstream and Downstream of canals and drains
structures,

(d) Electrical poles

(e) Sprinkler Anchorage blocks

(f) Culverts and Corrugated steel pines

(z) Aggregate protection

(h) Gabbions and Reno mattresses

(1)

Sirhon
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(4,) SPRINKLER SECTOR

Was responsible for the pipe line construction and

testing.

(5) L&ND LEVELLING SECTOR.

It ensured the production of:=-

(a) Bush clearing in sprinkler arecas
(b) Levelling of all lands for surface irrigation

(¢c) Grading all levelled land for irrigation

The services division on the other hend had the following
sectors:-

{1) ELECTROMECHANICALL SECTOR - was mainly for plant

installation and testing.

(2) AUXILIARY PRODUCTION SECTOR - ensured the provision of

all aggregates required for the Job like stones, gravels, sand

ete, Batching Plant and precast structuresi

(3) MECHANICAL WORKSHOP SECTOR ~ was responsible for the

site mobile maintainance and works shop maintainance of

machinery and plant,

i
i
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(L) MANAGEMENT - Is self explanatory

(5)  TECHNICAL SERVICES SECTOR - for planning and cost control,

L. .
ol 1

Budgetting, Quantity Surveying, lLand Surveying, technical designsmf

end drawings, etc,

(6) ADMINISTRATIVE SERVICES SECTOR - Frovided the administra-

tion of personnel, welfare and stores., ':%4
(7) RESEDENTIAL SERVICES SECTOR - Responsible for providing A=ﬁf
accommodation, supermarket, club, swimming pool, clinic, cinema if}

hou;e, mess, playingrounds, sanitation etc,

(8) SUNDRY SERVICES SECIOR - Responsible for transport services,

Roads and site maintainance, provision of security and plant
‘erection and dismantling.

"(9) ~ OPERATION AND MAINTAINANCE - Is self explanstory.

With this type of secicrel corganization there was s clear

cut definition of respeonsipility in the organizational structure,
Ezch of this sector was heacded by a person known ss the sectional
manzger, All these sectorzl manggers had unit heads under them

(YT

and the unit had subordinzies, rne section Danzgers were answee

rable to the project manager wne Inturn is zanswerztle to the
zenagement, All these sectors presented daily operastion reportis

to the planning office who intwn presented it to the project

1
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MRT Consulting Engincers(Nig) Ltd., were responsible
for checking the contractors design, supervising construction
and valulng the works in accordance with the contract.
Inevitably on a contract of this size disrutes arose and
where they could not be settle by mutual a' reement the

engineer was empowered to give an independent ruling.(31)

3.2, NATURE AND TYPES OF DATA COLLECTED

For the purpocse of our study, the type of data
collected from the Bakolori Project included:-
(1) The monthly progress report for the year 1981
which contained:-
(a) The personnel strength at the end of each
month ver sector per trade ageinst the

estimated (see Appendix A)
(b) Climatic reports.

(c) Work progress against projected per sector

per structure (see Appendix p )
(d) Machine efficiencies (see Lrnendix C)
(e) Certificates Approval
(f) Earned money against projectied,

(2) Summary of verbal interview with Key Personnel at
the project,

The datas collected for 1981 was considered for this

research because of the following reasons:
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(1) Bakolori Projéct took about 8 years to complete and
wag eXecuted under two separate contracts by the same
contractor. The first three years took care mainly of the
Dam construction and the last five years took care of the
land reclaimation. Therefore, by considering the period
of the dam construction aslone does not give an adewuate

information on the performance of the sectors.

(2) 1979 and 1980 were not considered because, 1979 was
considered to be partly occupied by mobilization exercise
and in 1980 there was the famous "Bakclori Riots" spanning
about three menths (from February to April, intermittently)
there by interrupting productions, hence the ilnadequacy of

the data as true reflection of the situations.

(3) 1982 was not considered because there was no work for
three good month (July - September) due to outstanding
payments running to the tune of about ¥67,000,000 by the

*
client to the contractor on the project,

(4) 1983 and 84 were not considered partly because the

~mthor was nut of the organization on study leave, hence,
statistical modelling will be inaccurate due to lack of under-
standing of how the system operated., Partly due to the fact
that many structures were completed at the time the author

left,

(5) 1In 1981, all irrigation structures were under construction

*Source; Impresit Bakolori(Nigeria) Ltd,
(from verbal interview ®ith the Financial Contrnller}.
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and there was no disturbance at all, as such it was

considered as the best representation of our system in

operation.

One company was considered for the study because
it is assumed that under normal circumstsnces, in any
plan of project execution, inrespect of any technology
utilized, the resources utilization follows a normal
distribution. Therefore, in using statistical models to
help and plan or control project execution, the methodology
of arriving at the model and what it reveals 1s the most
important,  Secondly, there are two major heavy duty
machine technology {considered necessary for this type of
project) under utilization in the Nigeria's Construction I
Industry, thus the Fiat Allis and Catepiller., Our study

concerns mainly the Fiat Allis group,

3.3, DATA LIMITATIONS

The data collected from Impresit Bﬁkolori could only
allow secforal medelling of productions, rather than
"Structural® modelling per sectoral producticns{see Appendix
A, B, and C), This is because, the reporting system of the
prorress of job produced a monthly achieved ﬁcrk per structure
per sectoral production while the personnel status produced
total personnel per trade per sector of productions and not

per structure produced per sector,

However, when a sectoral model is »nroduced we can

utilize the ratio of structural productions te the total
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sectoral productions to know the quality to be produced

for each structurey

Secondly, the land levelling reporting system did
not have the reports on bush clearing for the greater part

of the year, So the modelling will only be restricted to
land levelling.

3.4, DATA ANALYSIS.

Having understood the scope of Bakolori project,
its contractors and their menagement, we now analyse our
data to identify production variables mosc suitable for oar

statistical modelling,

The first consideration in this regsrd is to study
the behaviour of our sectoral productions and find what might
have been responsible for their followins such a pettern,
Figures 3.4a tc-f shows the scatter diagram for the various
sectoral productions, On observing the scatter diagram we

identified where we have the maximum, minimum and the mean,

For us to be able to discover what were responsibdle
for such patterns of production we have to rest our thoughts
on how the system operated and the general factors of

production among which are:-
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1 I3

LAY Ay

Materials, Men, Machinery, Money and probably the

clinate of the area.

Therefore in trying to find out the rstionale for
the preduction patterns we had to consider each month
preduction with its corresponding manpower strength,
avallable working days, machine efficiencies and climatic

condition,

The following tables give us a clear picture of
relationships between time, productions and the production

factorst=

(a) Esarthmoving Sector
Table 3.4.7
Table 3.4.a.’
Table 3.4.a.2
Table 3.4.a.3

(b) Rahco Sector
Table 3.4.1
Table 3.4.Db

{c) Concrete Sector
Table 3,4.1
Table 3.h.c.1

Table 3.4.,c.2 . )
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(d) Sprinkler Sector
Table 3,4.1
Table 3.4.d,1
Table 3.4.d.2

(e) Land Levelling Sector
Table 3.4.1.
Table 3elje€.1
Table 3.4.e.2

On scrutinizing these set of tables the following

observations were made:=-

(1) The mean, minimum and maximum values could be read

from the tables for each sector,

(2) Productions generally reduced from January and
reached the minimum in August and then rose to the

month of december,

(3) When productions were compared to the number of worked
days per month, it was found that productions
decreased with decreasing number of worked days and

increased with increasing number of worked days,
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(4) Looking at production with climatic conditions, it
was observed that lesst productions took place
when there was abundant rainfell and relatively high

tempreatures,

(5} Jbstta.posing productions with mean machine efficiency,
revealed that productions decressed with decreasing
mean machine efficiency and increased with increasing

mean machine efficiency,

(6) Productions when compared with versonnel strength
revealled that lowest number of rersonnels corresponded

with lowest quantity of productions.

From the foregone observationg we cen confidently
rest assured that our monthly productions from productive
sectors are affected by the number of work days persmonth,
by the climatic condition particulsrly rainfall, by machine

efficiency and by personnel strength,

Therefore, we cbuld if we desire develop from theée
analysis and equation that shows the relationship between
monthly sectoral productions and the factors listed above,
Heamroyer, certrpin technicelities demands further pfééing

within the system Inorder to bring the most reliable and

rrarticrahls ralatinveklin



BAKOLORI TRRIGATION PROJECT

TABLE 3.4,1. SUMMARY OF 1981 MONTHLY CLIMATIC
CONDITIONS
MONTH RAINFALL TEMPREATURE  °C &
4 MINIMUM | MAXIMUM MEAN |«
JANUARY 0 10 35 20.50 | B
L g€
FEBRUARY -0 11 39 25.00 "
. - |
MARCH - TRACES 18 Lo 29.00 g
APRIL 38,50 17 L2 29.00
MAY " 48.00 20 41 1 30.50 ™
JUNE 123,50 20 39 29.50 [
JULY 260,00 20 36 27.00
AUGUST -156, 00 20 35 27.00 4
 SEPTEMBER 153,00 19 37 28.00 '
OCTORER < =0 16 37 28,00 -4
NOVE¥BER 0 14 34 25.00
DECEMEER 5 11 25 22,50
TOTAL 779,00 135 450 321
MEAN 6k:.92 16.33 37.50 26.75
MINIMUM 0 10 3k 20.50
MAXIMUM 260,00 20 b2 30.50
SOURCE: IMPREZIT EAKOLORI (NIGERIA) LTD,
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BAKOLORI IRRIGATIUN PROJECT 1981

EARTH MOVING PRODUCTIONS

TABLE 3,4,a.1,, SUMVM~RY OF MONTHLY EARTHWORKS

WORKED DAYS

MONTH WORKED PRCIMICTIONS
DAYS 23
JANUARY 25 572,560
FEBRUARY 24 577,526
MARCH 26 592,539
APRIL 24 533,740
MAY 21 416,238
JUNE 25 450,880
JULY 21 399,210
AUGUST 14 177,254
SEPTEMBER 23 219,028
OCTOBER 23 423,152
NOVEMBER 24 455,516
DECEMBER 24 509,996
TOTAL 274 5,367,674
MEAN 22.83 447,303,901
MINIMUM 14 177,254
MAX IMUM 26 592,539
SOURCE: IMPRESIT BAKOLORI (NIGERIA) LTD.
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BAXOLORI IRRIGATICON PROJECT 1984
EARTHMOVING WORKS .
TABLE 3,4.a.3.,, SUMMARY OF MONTHLY EARTHWORKS/
MEAN MaCHINE EFFICIENCY

MONTH _ PRODUCTIONS | MEAN MACHINE
- (m3) EFFICIENCY

%

JANUARY 572,560 46,61
FEBRUARY 577,526 47.71
MARCH 592,539 49,11
APRIL 533,740 49,25
MAY 416,238 45,86
JUNE 490,880 50.29
JULY 399,210 41,29
AUGUST 177,254 29,54

|
SEPTEMBER 219,028 32,82
OCTOBLR 432,152 51.65
NOVEMBER b5%5,516 57.04
DECEMBER 509,996 57490
TOTAL 5,367,674 556.07
MEAN 447 ,303,91 46.59
MINIMUM 177,254 29.54
MAXIMUM 592,539 57.90
SOURCE: IMPRESIT BAaKOLORI (NIGERIA) LTD,




BAKOLORI IRRIGATION PROJECT 1981
RAHCO (TRENCHER) PRODUCTIONS

TABLE 3.4,b,

65

SUMMARY OF MONTHLY RAHCO WORKS/

PERSONNEL STRENGTH

m m?

1 JANUARY! 25 32,863 1835 54 11
FEBRUARY 24 44,1006 1856 ok 11
MARCH 26 62,318 23 54 11
APRIL 24 28,491 191 54 11
MaY 25 43,811 49 54 &
JUNE 25 30,741 L8 54 11
JULY 23 18,191 1756 41 8
AUGUST 20 20,958 391 44 B
SEPTEMBER 22 19,065 1874 58 Y
OCTCOBER 23 59,424 221 58 11
NOVEMBER 24 59,8%7 39% 58 11
DECEMBER 24 47,254 29 54 11

TOTAL 285 457,056 8512 654 124

MEAN 23.TH 38,088 709.33 54,50 10,35

MINIMUM| 20 18,191 23 41 8

MAXIMUM | 26 59,837 1874 58 11

- o
NOTE: (1) Direct labour comprised of speeial ekill,
skilled, and unskilled.
(2) Managers comprised of supervisors, foremen
staff and sectional Managers,
SOURCE: IMPRESIT BAKOLORI (NIGERIA) LTD.
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BAKOLORI IRRIGATICN PROJECT 1981
CONCRETE PRODJCTIONS

TABLE 3,4,c.1., SUMMARY OF MONTHLY CONCRETE WORLS/
‘NI:};:KED DJ‘*‘I ‘.'.’ h“

NO. OFf CONCRETE | PRECAST| CORRUGATED 4GGREGATE| GABBIONS
MONTH WORKEI] USEkD STRUC+ | STELL PROTEC- m3
wel W TR |G
m

JANUARY 25 4,067 7 375 792 1,473
FEBRUARY 24 3,914 0 371 1,205 1,143
MaRCH 26 1,987 5 551 0 1,382
APRIL 24 2,346 18 485 495 13173
MAY 25 2,365 19 830 573 991
JUNE 26 2,983 0 521 243 969
JULY 23 4,205 0 296 0 572
AUGUST 21 2,503 3 174 0 702
SEPTEMBER 23 3,505 10 159 170 787
OCTOBER 23 2,150 0 405 57 1,028
NOVEMBER 24 2,500 2 579 87 1,035
DECEMBER 24 2,654 13 675 324 1,762

TOTAL 288 35,177 77 5,421 3,949 13,017

MEAN 24 12,931.42 | 6.42 454.75 329.08 1,084,75
MINIMUM 21 |1,987 0 | 159 0 572

. - ————
MAXIMUM 26 4,205 19 830 1,205 1,762

SOURCE: IMPRESIT BAKOLORI (NIGERIA) LTD,




BAKOLORI IRRIGATION PROJECT 1981
CUNCRETE PRODUCTIONS

TABLE 3.4.c.2., SUME

ARY OF

MONTHLY MBAN MACHI

a7

N AN SONN NGTH
MEAN & MACHINE PERSONNEL | STR
EFFICIENCY % | DIRECT LABOUR | MANAGERS
(Nos) (Nos)
JANUARY b, 75 6393 89
FEBRUARY 46,50 693 89
MARCH 46,25 693 89
APRIL 46,25 693 89
MAY 48.75 693 89
JUNE 48,00 693 89
JULY 45,00 540 81
AUGUST 42,25 540 84
SEPTEMBER 40,5 693 89
OCTOBER 48,04 693 89
NOVEMBER 50,08 693 89
DECEMBER 48,92 693 89
TOTAL 555.29 8010 7052
MEAN 46,27 667.50 87.67
MINIMUM 40,50 540 81
MAXIMUM 50,08 693 89

#* MACHINE EFFICIEnCY DOES NOT INCLUDE AUTOMIXER.




BAKOLORI IRRIGATION PRCJECT 1981
SPRINULER PRODUCTIONS

TABLE 3,4.d.1., SUMMARY OF MONTHLY SPRINULER PROLUCTIUNS

WORKED ! PIPE PLACING| PIPE TESTING(CCNCRETE
DAYS | (m) {m) ANCHORAGE
(Nos) BLOCKS
t (m3)
:
JANUARY | 25 ; 18,539 22,664 138
FEBRUARY | 24 ; 18,290 21,911 170
MARCH 26 ' 21,423 23,753 225
APRIL 24 16,424 20,183 132
MAY 25 17,010 17 ,4ls6 76
JUNE 25 17,301 19,452 114
|JULY b 23 12,235 6,067 104
i AUGUST } 24 9,961 8,705 81
| SEPTEMBER | 19 10,074 8,098 64
' OCTOBER | 23 15,126 16,338 72
NOVEMBER | 24 18,122 11,540 213
DECEMBER | 24 20,854 12,233 239
TOTAL 286 195,359 188,390 1625
i
MEAN 23,83 | 16,279.92 | 15,699,17 | 135,42
MINIMUM 19 9,961 6,067 &b
MAX IMUM i_ 26 | 24,423 23,753 239
SOURCE: IMPRESIT BAKOLORI (NIGERIA) LTD.




BAKOLORI IRRIGATION PROJECT 1981
SPRINULER PRODUCTIONS

TABLE 3,4.d.2., SUMMARY OF MONTHLY MACHI

69

N

INE

EFFICIshNCY AND PERSONNEL

MEAN MsCHINE

PERSONNEL

STRENGTH (Nos

-

’ E EFFICIENCY % | IRECT LABOUR MANAGERS
i |
JANUARY | 46,50 i 211 29
FEBRUARY |  47.67 211 29
MARCH l 47,83 211 29
APRIL ‘ 46.83 | 211 29
| MAY | 4483 211 29
JUNE ! 45.33 211 29
JULY } 39,00 160 79
( AUGUST 34.50 160 19
SFPTEMBER 33.67 205 24
OCTOBER 52.79 225 29
NOVEMBER 56.83 211 29
DECEMBLR 56.42 211 29
TOTAL 552.20 2438 323
i
MEAN ‘ 46,02 203.17 26,92
)
MINIMUM! 33.67 i 760 19
maximum! 56,83 i 225 29
NOTE: (1) Direct labour comprised of special
skill, skilled, and unskilled,
(2) Managers comprised of supervisors,
foremen, staff and sectional Managers.
SOURCE: IMPRESIT BAKOLORI (NIGERIA) LTD.
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BAKOLORI IRRIGATION PROJECT 1981
LAND LEVELLING PRODUCTIONS

Table 3,4.e.1., SUMMARY OF MONTHLY LAND
LEVELLING PRODUCTIONS

WORKED PRODUCTIONS
MONTH DAYS (Ha)
(Nns)

JANUARY 25 184
FEBRUARY 24 179
MARCH 26 224
APRIL 24 186
MAY 23 179
JUNE 25 207
JULY 22 150
AUGUST - 2
SEPTEMBER 2% -
OCTOBER 2% 180
NOVEMBER 24 197
DECEMBER 24 2

TOUTAL 263 1742

MLAN 21.92 145.17
MINIMUM 0 2
MAXIMUM 26 224

SOURCE: IMPRESIT BAKOLORI (NIGERIA) LTD.
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BAKOLORI IRRICATION PROJECT 1981
LAND LEVELLING PRODUCTIONS

TABLE 3,4,e.2., SUMMARY OF MONTHLY PERSONNEL STRENGTH
AND MACHINE EFFICIENCY

MEAN I PERSONNEL STRENGTH (Nos]

MONTH MnCHIhE%EFFICIENCY : "MANAGERS
JANUARY 49,15 144 <2
FEBRUARY 51.40 1461 a2
MARCH 52.45 141 22
APRIL 20,15 141 22
MAY 47.40 144 22
JUNE 52,30 141 22
JULY 41.70 135 22
AUGUST 27.75 100 16
SEPTEMBER 35.65 137 22
OCTObLR 49,20 144 22
NOVEMEBER 56.90 139 22
DECEMBER 58,20 141 22

TOTAL 572,25 ‘ 1639 258

MEAN 47.69 136.58 21.50
MINIMUM 27:75 100 1
MAXIMUM 58,20 144 22
NOTE: (1) Direct labour comprised of special skill,

skilled and unskilled,
(2) Managers comprised of supervisors, foremen,
staff and sectional Managers,
SOURCE: IMPRESIT BAKOLORI (NIGERIA) LTD.
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CHAPTER _ FOUR

DEVELOPMENT OF MODEL FOR A LARGE IRRIGATION PROJECT

A model is a convinient way of representing the total
experience which we posses and their deducing from that

experience whether we are in the presence of patterns and law
and if so, of showing how such patterns and laws can be used

to predict the future, Essentiallyv, it is an attempt to
extract from the richness of a real situation and to formulate
a concept which can be manipulated and controlled., In doing
so, one must try to understand the real situation and formulate
in a hypothetical form the logical patterns of causes and effects
which 1link together the controllable and uncontrollable
variables, Models are not derived solely so that some aspects
of affairs might be better described, they are derived so

that some complex situation might be subject to prediction

and control, that is, the model must first have some potential
usefulness by knowing how well it predicts, The two major
techniques used in model formulation are those of mathematics

and statistics.(32)

In trying to achieve these objectives, we had considered
in the preceeding chapters, the planning and control in the
construction industry and how they came about, we did take
a case study of an irrigation project, analysed its production
data for one year and came out with relationships., In order
to facilitate the construction of our statistical model, we
now have to reinforce our situation with basic assumptions under

which we hope to operate our model hence the constrébts.(Bz)
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4.1. BASIC ASSUMPTIONS

(1) There were sufficient fund to keep the project moving
for one complete year which was comsidered to be the “Average
Collection Period," of the project.* This assumption wes
considered to be very important because in a developing
country like Nigeria, Clause 82 of the Federal Ministry of
Works Conditions of Contract for Civil Engineering works
concerning CERTIFICATES AND PAYMENT IS not respected.(BB)
Again this clause is rendered impotent within the same
conditions of contract by clause 93, demanding the contractors
to show adequate financial strength of executing the project
by way of cbtaining guarrantee from benks and insurance
companies. The contractor under study is assumed to have had
more than enough internally and externally as explained in

chapter three,

(2) That most of the personnel go on holidays in the
months of July, August and December, every year, This might
probably be one of the reasons why there was a reduction of

*
output within these months,

(3) In planning irrigation project construction one year
was taken as the cycle time under which all variables
(production, labour, machinery and climate) showed their
behavioural patterns per month, It is expected that because
of seasonal variations, a year is complete period for this

analysis,
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J{t)  The most important variables thot affect productivity

in construction works of this nature are climate, machinery,

Girect ladbour and moneyv.

(5) There were six working days per week with one shift of
ten hours per day and an eight working hours per day for all
categories of personnel (Managers and direct labour).”

Note that this assumption gave an incdex for measuring the

level of supervision and the strength of labour productivity,

f6) That in treating sectoral models, we assumed that the
work of one sector did not interfere with that of another
sector. Implying that there was a very good coordination

svstem that allowed sectoral jobs to move on smoothly,

’7) That there was enough support by the government in all
tvpe of purchases regarding the project either within or
outside the country. (Note that the second National
Dcvelopment Plan, tagged this project as one of the special
projects)*(Bh;

(8) That machine efficiency(za) (SEE RPPENDIX C) is considered
as the most important index of measuring machine productivity,
This is because machine efficiency is a function of utilization
and Rainfall efficiences and machine availability., The

relationship is best understood by the formula:i:-
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Machine Availability x 100
Utilization Efficiency

Machine efficiency

Source: Impresit Bakolori{Nigeria) Ltd,
(Planning Office),

(9) Direct labour was the most valuable human resources
used in executing the project and that there were adequate
managerial guidance and leadership ns effective as descrited
in assumption number five, The direct labour here refers to
special skill, skilled and unskilled, While managers refers

to from supervisors and above,

(10) The total output observed in each sector has an

appropriate unit of measurement and is total work done for

each month,

(11) That there is a well established structural orgasnization
with well defined responsibilities that will facilitate
execution of management functions and such organizational
structure is in line with the concept of sectoral organization

and projectitis (13, 30).

* Source: Impresit Bakolori (Nijeria) Ltd,
from verbal interview with the Financial
controller,
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4.2, VARIABLES IDENTIFICAT ION

From the analysis we have carried out in the preceeding
chapter and the above assumptions, we zre left with a bunch of
variables that explained why our monthly sectoral productions
were as they were, These explanatory variables can be
scrutinized to determine the most important ones that contri-
bute greatly in explaining our productions. The characteristics
of utilizing our data gave us the latitude of utilizing

multiple regression for our modelling(35’36r37s38,39). ‘hus
we are left from the above observations and analysis with the

following:=-

(1) A response variable as the totzl ocutput ('7Q ) per month

per sector with the following prediclor variables:-

(2) X1i, representing number of direct labour utilized

per month to get the production )Q per month,

(3) X2i, representing the measure o’ mean machine
efficiency per month per sector that ensured the production

Y1 per month,

(L) (i) stands for observations from 1 - 12 which

represents the number of months in a year,

Therefore from the above variable identification, our
model now is to conform to finding the best fitting statistical
relationship between productions per month on one hand and

direct labour and mean machine efficiency on the other hand,
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Because of the tidiousness and time consumption of
multipie regression Analysis, Computer was employed for

the snalysis,

li,3. COMPUTER UTILISATION

The SPSS package of the Ahmadu Belle University
Computer Centre was utilized to undertske the analysis
of our variables under the multinple regression programme,
All statistics of Regression Analysis (multiple) contained

in the package of SPSS were called for our data,

The computer print outs were sul:jected to observa=-
tions and analysis to determine the paramaters and realibity

of our variables.

Finally the following models were extracted as the

best representation and predictors of our situation,

Y.y. BEST FITTING MODELS.

As we had identified in 4,2, All sectors are
considered for analysis on the basis of manpower and
mach ine efficiency, Therefore, we intend to present three
sectoral production models in order to erase totology, since
the methodology is the same. The sectors considered were

Earthmoving, Sprinkler, and Land Levelling,

Fram the gomputer print outs of our multiple
regression Analysis, using methods of R square and Residual
analysis (35’36’37'38’39), the following models were

extracted as best representation of ocur situation:-
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Loh.1. EARTH MOVING WORKS

From the computer printout (the analysis of
predictor variables)(see Appendix D), The following

observations and deductions were made:=

(1) Direct labour alone coulé be used as a predictor
variable for it explained 76,42% of the variability in the

response variable,

(2) The predicted equation is:-

)
Yi = 6662,7L X11 - 1250030,20 -/E1 )
Where Yi is the predicted monthly earthmoving Job
in m3.

X1i is the monthly number of direct labour used to

get Yi

It showed that for every unit increase in X1, there

would be a corresponding increase in Y1 by 6662.74 m>

The intercept (-1250030,20) shows that if personnel are
available we will have a negative production equals to the
intercept., This is practically imnossible, However, it
only tells us that we are loosing by that much when none of
our personnel is working, Model E1 comfirms one thing,
that it is the pperators that mainly crnstitute the direct
labour force of this sector and because they operate the
machines, they determine how effectively the machines are
utilized, Hence the machine efficiency, In other words
even if you have the machines and you do not have the

operators, there would be no efficiency to measure from the



machine or the machines cannot produce,

(3) But when vsrisbles machine efficiency (X2i) was
entered as a second variable into the regression analysis
together with direct labour, the coelfficient of determi-
nation, R square, rose to 0,79096, Which meant that a
combination of direct labour and machine efficiency expaains
the variability of monthly producticn by about 79,10%, An
increase of about 3% by adding the additionsl explanatory

variable (machine efficiency),

This variable is retained in the regression equation
simply because, "Though our model BE1 showed that direct
labour alone explained the major part of the variability in
response variable (Yi), machine efficiency also is important
for if the wvariable X1 showed that it is constituted of
operators, the overall consideration is that they camnot
produce on their own without the machines and herce the
efficiency as a variable, Therefore miachine efficiency must

be an intergral part of the predictor variables,®

(4} The predicted equation when X2i is included as a variable

{predictor) is:-
Yi = 5229.80 X11i + 3900.50 X2i - 1066708.80{%%)

where Yi is the predicted monthly earthmoving job in m3
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X1i is the monthly number of direct labour used to get Yi
X2i is the monthly machine efficiency used to get Yi and

"im® is the number of calendar month from 1 - 12,

(5) The best fitting model that best describe the

relationship of predictor variables for earth moving Jjob is:

Yi = 5229,.80 X1i + 3900,50 X2i - 1066708, 80

h,4h.2, SPRINKLER WORKS

In trying to get the best fitlting model for
sprinkler works which mainly is made of pipe placing and
testing a situation of maximum perscnnel strength is

considered for both,

(1) PIPE ILACING (SEE APPENDIX E)

(a) Wnhen variable X1i was entered into the model, it
showed that it could explain 46,92% of the variability in

the response variable Yi,

(b) On entering the second explanatory variable X2i in
the equation, it explained the variesbility in the response
variable Y2 to 53,92% an increase of about 7%
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(¢) The explanatory variables X1i snd X2i both had
level of significance equals to 0,014 and 0,031 which

showed that they are very important explanatory variables,

(d) The coefficients of X1i and X2i were 96,074 and
150,86 respectively.

(e) The equation had a constant whose value is nagative

and is equal to - 11119,70,

(f) That the best fitting model for pipe placing work is:~

Yi = 96,07 X11 + 150,86 X21 - 11119,70

(2) PIPE TESTING (SEE APPENDIX F)

(a) When explanatory variable X1i was introdueed into the
equation, it was able to explain 59,38% (Thus it is coeificient
of determination (R square) was 0.59386) of the variability

of the response variable Yi with n level of significance equals

to 0,003,

(b) On entering the second explanatory variable X2i into

the equation it was able to further explain the variability

of the response variable Xi bv 12,61%, thus it had a
coefficient of determination equals to 0,71999 Cﬂsquare value)

and with a level of significance = 0,003,
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(c) That the coefficients of the v:rriables (predictor)
X11 and X2i had the values 3,10 and 1,62 respectively, there

coefficients had a level of significance equals to 0,281
and 0,646 respectively,

(d) The constant in the equation had n value equals to ~355,67

with a level of significance in the equation equals te 0,221,

(e) The best fitting equation that best describe the land

levelling Jjob is:=-

Yi = 3,10 X11 + 1.62 X2i -355,67

We have now identified and extracted our models and

Justified the utilization of their parameters.

What is the meaning of these numbers and letters we

had brought out? This we will now discuss,



INTERPRETATION OF MODZLS AND CONCLUSIONS

5.1. INTERPRETATION OF MODELS

The following give the mezning znd application of cur Rl

Generally all the models zre multiple regression (llnearj"_.

models, with response variable Y, (monthly productions oer SR
sector) and predictor varisbles Xq5 (nunter of direct labour F
per month to be utilized), X,; (machine efficiency in ¥ per &5
month) and in some cases 111 xli (the possible interraction be-gz;%
tween direct labour and mean machine efficiency per month), ;-;i
' ¥ ]

I.he_y haY. a conStant“val“e ..c. . T T e I T T A . A ——— -—i
' ':E;

Secondly, that, monthly production values could be o

predicted if direct labour strength per month per sector

gnd mezn machine efficiency per mcnth per sector are given,

$.1:1.~ EARTHMOVING WORKS

(i) If monthly mean machine efficiency is kept fixed,-
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our production by £,2°2%.80 m»” p:zr month,

(11) Wnen direct lsbour is kept fixed, an increase in
onne unit of mean efficiency pzr ronth will increzse zroduction
by 3,900.50 w” of earthmovirg works oer monih, ,;
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4
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(iii) When values of X,. and X5; are put at zero, it

13
implies that direct pabour and machines are idle, hence,
the company will sufifer a loss of production of 1,066, 708.80m3
per menth, This is the intercept {constant) value that

is negative.

{(iv} That in planning and controlling earthmoving.works

per month, management, has two variables to consider, thus
direct labour and mean machine efficiency, Each with its
gconomic¢ implications, The gquestion then the management
should ponder on is EITHER, how much will it cost us to employ
one direct labour for the earthmoving works for one month,
thus Keeping efficiency fixed, s¢ as to get a monthly rise

in production by 5,299.80m3. Or, how much will it cost us

to raise our machine efficiency by 1% per month per sector,
keeping the number of our direct labour constant, s¢ as to

get our monthly production increased by 3,900.50m-

5.1.2. SPRINKLER WORKS
(a) PIPE PLACING

(1) If we keep our mean machine efficiency fixed,
an increase in one direct labour, will railse our monthly

pipe laying production by 96,07m,
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(ii) When direct labour is kept fixed, an increase in
monthly mean machine efficiency by one percent will increase

our pipe placing work by 150,85m »er month,

(iii) When direct labour and machines are idle, the
company will suffer a loss of production equals to 11,115,70m

which is the constant value and is neretive,

For the sake of repetition, Avpendix D,L,F and G can

be used to interprete the rest of the sectors in line with

the above interpretations for pipe testing and land levelling,

5.2, CONCLUSIONS

It is to be considered that in any modelling effort
there is a choice, We can consfruct n simple model that
may not completely duplicate reality, or we can build a
highly sophisticated and complex model which can be accurate
but which also requires a large amount of effort and resources
to be developed and maripulated, liven if the most
sophisticated model could be develcped, there would still
be some part of reality that could not be explained by the
model, The number of factors in real life phenomenon is
infinate, Thus we have to try to in.roduce the smallest
number of variables (the principle of parismony) and at the
same time achieve values that will satisfy the laws and
principles of our technique- thus Multiple regression

analysis, The following summarizes our findings:-
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5.2.1, SUMMARY

(1) For the construction of a large irrigation project, :!.
there should be an organizational structure at the project t.
level with multisectoral concept of organization., This -;ng
multisectoral concept should further be expanded in each 5eé§%f

L

to have projectitis system, This will give wide latitude for
well defined responsibilities - that will ensure a good rgpo:*?34r"

system ihidh will fzcilitzte & realistic planning and control of

o
all operations, i

(ii) A very cecnciese and yet revealling reporting 5ystem

W ek L AENT ~nr ¥ Bt gt B — -
_h

'in the line wlth the concept of multisectoral organization -_aﬁ,

-~ --p,

fi :

and projectitis system should be evolved to facilitate indepth

under standing of how the rroject opera.ed within a given tilc*

be carried out,

(111) - That in planning znd controlling the construction works:
of & large irrigstion prajects, the zsst lusoriant varisbles
trat determine s=ctora

zackine efficiency.

(iv) That plenning znd conirol should tzke place et interval o
of one month taking into consideration the number of direct

igbour aveilable and msan mzchine efficiency.
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(v) That in planning and controlling productions monthly
which of the predictor variable should be higher in

magnitude, machine efficiency or direct labour,

(vi) Multiple Regression Analysis could be used to model

production because it can toke into consideration many

variables that affect productions and yet is tied to time
(vii) The model can be applied to other types of construction

with relative ease because of the commonness of the

variables and at the same time they sre linked with time,

5.2.2, PROPOSALS FOR FURTHER RESEARCH

(i) There is the need for investigation into the
forecasting methods used in the Nireria's construction

industry.

(i1) The need for study on orgsanizational structure of

large construction projects in Ni,ceria,

(iii) There is no research carried out in the reporting

system used in the Nireria's Construction Industry.

(iv) A comparative Analysis on either direct labour,

machinery, or both with time in Nirceria's Construction
Industry,



(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

89

CHAPTER SIX

BIBLIOCRAPHY

Uzodi, S., "Effective Managemeni System For Irrigation

(Operation and Maintainance) Bakolori Project®, Paper
at the 7th National Irrigation Seminar held at Bagauda
Lake Hotel, Kano on the 8th -~ 12th of September, 1980

Arzika, Mohammed,, "River Dasin Development And Green
Revolution in Nigeria.," Paper at the Polytechnic of
Sokoto State, Birnin Kebbi on the 13th January, 1982

Heyer, Judith, Roberts, P, and Williams, G.(eds),
1981, "Rural Development in Tropical Africa," London
Macmillan Press Ltd., pp 225 - 258,

SRBDA,., "Supplement on the Bakolori Dam Irrigation Froject,"

SRBDA., "Bulletin of the Sokoto Rima Basin" 1983

Owoyale, 0.S5,, "An Investigstion into Short term planning
methods in some selected Nigerisn Puilding Sites."

An M.Sc, Thesis In Construction Management, ABU, Zaria,
1982

Koontz, H., O'Donnel, C,, and weihrich, H,, "Managementw

(seventh Edition), London, McGraw hill, 1980, pp 155 ~ 312,

Ackoff, R,L,, "A concept of Cooperate Planning",
New York, John Wiley and Scns Inc, (1970)




90

(9) J=mafari, &., “"Critism of CPM For Project Planning
Analysis," Jeurnal of the consitruction Engineering and
Management, ASCE, Vel, 110, No,2, June, 1984

(10) Litterer, J,A., "The Analysis of Organization."
New York, John Wiley and Sons Inc, (1965)

(11) Elion, S., "Management Con:rol.¥ London Pergamon Press,
pp 1 = 34 (1979) |

(12) Middleton, C.J., "How to Set up a Froject Organizatidﬁ.“,
Havard Business Review, March - April, 1967. No., ©€7208,

(13) Gaddis, P. 0., "The Project Manager," Havard Business
Review, May - June, 1959, No, 59308.

(1) Hackney, J.W., ®Control and Monagement of Capital
Projects.", New York, John Wiley and Sons Inc. 1965,
pp 1 - 9,54 = 67 and 105 - 13L,

(15) Lang, D.W.,"Critical path Analysis." London Hodder and
Stonghton Ltd,, (1967)

(16) Oxely, R,, and Poskitt, J., "Man}ﬁgment Techniques
Applied to the Construction Industiry," (Third Edition),
London, Granada.(1980)

(17) Thomas, R,J,, "Construction Prééplénning pays off,
Civil Engineer, Nov, 1964, pp 64=-66

(18) H.B.,R., "Reprints of Selected Arficles on Managing

Projects and Programmes,®




(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

91

Peurifoy, R.L,, "Construction Flsnning, Equipment =nd
methods.” (Third Edition) Tokyo, McGrawhill Kogakusha,
Ltdt. 1979- pp 15 - 69¢

Sikora, "Planning®, Being text of hand out
to M,Sc, Students in Construction Management, 1984,
Zaria,

Miller, R,¥,, "PERT", Havard Business Review, March -
April, 1962 No. 62210.

Levey, F.,K.,, Thampson, G,R, Viest, J.,D., "The ABC's of
of Critical Path Methods," Havard Business Review,
Sept - Oct., 1963- NO. 63508l

Kavewagh, T,C., Muller, F,, Brien, J.J.0.,, "Construction
Management," London, McGrawhill Int,, 1975 pp.223-~356,

Graves, F.C,, "Project Management," Jjournal of the

Quantity Surveyor, February, 1982,

Pilcher, R,, "Principles of Construction Management"
(Second Edition), London, McGrawhill Int., 1976

American Water Works Association Symposium "Construction
Management," AWWA Journal, February,1984, pp 19-29

Antill, J, M, and Woodhead, R,W,, "Critical Path Methods
in Construction Practice," London, John Willey and Sons
Ltd., 1970,

Abdulhsmeed, A,S,, "Progress Reports to the top Managers
in Capital Projects, Its Methods, Values and Effects in
Project Execution.," Seminar Paper to M,Sc, Candidates

in Construction Management, A.B,U., Zaria, March, '84



(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

92

Sulyman, A.0,, "Management Controcl System As Applied
to Construction Industry in Niceria," Seminar paper

to M,Sc, Candidites in Construction Management, ABU,

Zaria, April, 198L,

Impresit Bakolori(Nigeria) Ltd.,, "The Bakolori Dam,
Irrigation Project," Suprlement on the occassion of
the project's commissioning, 9th April, 1983,

SRBDA,, "The Bakolori Dam Irrigation Project."
Supplement on the occassion of the projects commissioning
9th April, 1983,

Patric Rivett,, "Model Building for Decision Analysis",
New York John Willey and Sons Ltd,(1980)

Federal Ministry of Works., "Condition of Contracts for
for Civil Engineering Works," Lagos,

Federal Ministry of Economic-Planning "Second National
Development Plan, 1975~ 1960," Lagos,

Chatterjee, S,, Price, B,, "Regre is B
Example." New York, John Wiley 2nd Sons, Inc, (1977)

Gust, R,F,, Mason, R,L., "Regression Analysis and its
Application - A data oriented Approach," New York,

Marcel Deckker, Inc. (1380)

Wheelwright S,C,, Makndakis, S., "Forecasting Methods For

Management," (Third Editior) New York, John Wiley and
Sons, Inec, (13980)

Moreney, M,J\, "Facts from Figures," New York, Pengin
Books Ltd,(1980)

Gupta, C,B,, "An Introduction to Stetistical Methods,"
(9th Revised Edition) New Delhi, Vikas Publishing house,
Ltdo' (1982)1




SURESIT BAFOLORY ©  © 0 0 TAceE 2.4
o o |
i! .;'_:‘-»': .\,.,‘: l
l -\ W P |
'a
? |
I .
) |
! !
! !
! ¢]

=

i M i A
| .
i BARMM O] BANY 1arGATION FROIFCT ‘

. DEsif % DATA ) CONSTRUCZIUN DATA

g R o rrmin t Doy - eusihis seetion ' i T T ———————
. losomvolr storare _ i Crest Yo 34120 m o} I =~ !
. Gt THICHEY 4530 milhion ' ., ok Lok Fuoevaion 1ot dom
t iver fiow in ekt ;" E‘-E. A A L2 lusndations (rock
’ '_'l oy right hank wings 513 m il Conimon
e W . by e . :
reooatilits vear §34 million m Manimum height muiciial) 1,000,000 m
& S above foundatiors 19 m g
Fammated peak E!l:h;-'_'kmrn: for
| flond 3,750 m' /e earth&ill dam
! !-J'\.‘.‘ level at S . l!up:.'l'\'lul.!?_s'ﬂl'c.
i v arum flood 33830 m st THIESFRATS ;"'1':"] Mivulcers,
ae ; AT for s ers osiope
t o suen lake Gross area Onglucing R
: ot S 1] R : o0
i opvrating level 33300 m asl conals, diins, oads ? o 1700000 1
) Bintenom bk and iyl of way) BOH ha Com.rete for dam :
l vieerating wwvel 3000 m asl : Al appuricnant .
| S PR TT 4T, S 172200
: masimam floud £300 ha i Eax.zaztien for
oy drair
] Lake k :_.Wh il!‘.il]}' \ : connls, l;l. ns nrardio !
1 ihe Tiver bed m the sappiv (anal 30 m s snd roads PARUATRELANE 1Y i
et St flood e Lm Ml canals 5 km Ervalanbkricnts for f
: Nl HTIgaiion 3res vorra's, ot dikes o o ¢
‘ Dum - concrete sevtion i endes the anwa and roads 10LEDD l
. ” 1 rea T3 M
| Cruest lewl 3000 m asl l e e S b * Fouconanote fog $
! Crost Jenuth 156 i — wurisoe itrigated bYuried pipclines  RCUSH G700 ) N
' o i == LY O (TUN T "
i LLasimum height ikl = '_ - Eroavation T ) '
i aboay foundations a8 m - ]F'..".". e b e i atd v g SRLENS LU Y
L IR BB PV
: Normal spillwas o o w1 Conrete fur Linine
bt L & Y " aetiailn e I S | ™ - L .
! NS D . =t = il st Lot B4
TRt ';1!"“3.\ T ' 2] o .'_ - . it . | L rote ot
‘ o vhvntinn 33300 n asl) Ficht darlhies sk | I TN ET RS NN o
Lrvr iy spallway ! tha H .
t hiir s » ' i ! Sivcl pates Tof
4 . 5 ) T O i
: Ueerdemse spiflway SV en Rt
3 s+t Clevavion I pmoasio b e wovyr wnpinkior Lo ivte gane lor
. Haodrooamwer plom ; ral drainag j 650 st ity L
sl clevawon E ] ik R TR - i LA T3 0T E0, Ay i Tokeaof! hyvdram 1
; By, as intaki i TP TL TR S i waives tor =prinkler '
' hon Sliun HTAG m ool Skt ond WrLaln 5t 3
; Botwom uvithey - ) v 303 3 Cuncrate pales for
Lleaaiion MI00 m ozt ™ oy o tars i - TR 1111 4 pREYN
i dropower (two B Y (O ¥ ! {
i Ko osan turbines) LR L aly 3 -~ and hotliang.  6F0H) " oy e e e ____!



" e - SIPULYSY = jEJOY L]
o § niy- i o sl i =
I 4% JLUWILSI |
—— : _ . - ~
609 € gl 1fzez jgooc1fes BLE 197 L 8 oo | 8 ' 77101
__ | _ , _ _ m
129 q [T e ( i " | JUNUNILINIUW § NOILWEIsT |
B N A LI I : FEITEH ﬁmuh
_n,... vl It Tl_ “r_ I _ “ _ 9 1 { b | " “ .“u .mwwurbmlm'.wlll_d_kzmo_m%ﬂm
1 , L e [ ERESERAREEE—— ! SUEEES. T
B UM IS T T | _. ! \ Z w | | S32IA¥3S LVNLSINIWCY |
| L H I ea R e R T .
IZel f‘... 'sS |o7 m | ¢ t g | W T S31AEIS TUIINWIEL |
] 1 - = i L -
IE [ _ B L | | P INIWITUNYA |
_ i __ —— H — ;
709 iz [ (95T [ ¢ _ N 1 st | | eChSazlm Jqu_zuluuﬂ
1 ' | - - - - - 1o 7Y e
[9%1 jcc T |00 ¢ |8 | n P H ! Y | NI TIEe A¥WIIXAY
[oct RN E T q 7T |72 | | WNOU33§ Hi3m-ei3313
Ttee TS T T S ; o7 i 5 : T NOTLT3S STaNINEIT |
tce I A (T E _ Z i [ NCILJ3S B3TANIESS |
\ ) — <
961 b | o |01 |6 Ul RER H NCTL3 ORITI3A3 ™ |
“m.. | .1ﬂ _*un 4 hd _ ._ ! “ M N ?.w_».uw -.Jqu»
- o = Bt It T ST —
| Lt v | 9¢ ! lol "< r ] ] | S L ’ NC1L335 ONIASHHLINES
| | i . - ——
L= o “ w w w | N _“.-.\-.— - w lt ‘—. )
_ HINOW| 2 | = | m m > | HINCW = [ o m m Z _ SINOIL23S
= ~ . m 1 3= T
Tzia]8l2]" AR ERE i3
Tvi01l l_m 51218 1viol _u = | A
(=] . = — N
= I —_— = YIIWNN  T3NNOSH3d
TJ3INNQOS ¥ 3d TvJlO0T :LH T3INNQOSHZJ 31VI¥1LUEX3 n_
— = ———— - . - . .:.. —
1 2IGUaITU 40 _ it
T aaroud wonowve | e
¥V X/aN3agy | — . - ¢ | 19070%VE LISIWeWi |
L = 1| 8 T B 1 8




EARTHMOVING

JFC.e TELT,
EMBALE (5
DAINS REXC,

SPRINK. 4

FLOGD DYEES,
OTHERS BY
DRAINS EXC.

— —

PO WLLHTE .oy 5 v owwmsn s

& CENALS s cssmemamms i o
# & 4 % 8 4 8 s o8 8 s b s s e

ECRAPERBvaaws v v o pvasiimileme o5 8

£ 550 &
BY EXCAvaTOns, N.T. L £ £ ..

o ——

a3k,

8G. ¢

TOTAL EARTHMOVING

';-;"HIOUS...........»....................o.

LA E R (hcE).

SUBBASE and BfSE.

(EY.CAVATION)...

e a—— | —
.

TRENCH.

EXCAVATICN.
DHAIRS EXC
SEC.& TERT,C

CANALS LIKZ

..,...-—-....-
i

CONCRETE

DHAIRAGE

PUKPING STATIONS

ST1ATIONL

(ETRUCT & ) esvaraaann
L BUTLE Yoo wiamasipiseig ¥ s
l:?":'nu;-”:l }‘u Te s ee s

‘BUILL‘I)'DID.I.....-

MAIN CARAL STRUCTUKES...........

STRUCTURES

-& DRAINS i .’(.”f’{/j -

LINING U/S & /S THE stRuCT, . MAXE,

OTHERS.....
VARIOUS. ..

’ L*‘_!I“'/qul. I(KA’

L n--i-'ornoqn

S —

L)

L

SPRIRKKLER ANCHOR
PRECASTED S
CORKUCATED GTEEL
AGGREGITE, PROTECTION, s ¢ vavanloi s i litnm e s « &
GLBIGHS : o 570y

OF CONCKETE.....
i1 OCKS .".“.’.’.’? .“.[./ 5 ..C.’. 1op

TRUCTVRWED 'PLACYIRG cagrsiseew s

15LE MAICE A~es S8
L €S v L A -
ERaHACE | S, Lk .”‘. AL

GPRINK]

P1PES

P1HES TESTING..

L

)
-

BUSH CLEAKIKG-5

FROAKEAS . i e v e e e e e
LAND l,h\.'r.‘.i‘.IJL-.-...........“‘.’.‘-:.......

::._-'- LF L'Li"!l

SOPhA IRDICATE SOHO o




r!m “ £ o720 LGl 4 - e J - <% 20 ;
| _ o P Tttt - : §
....... N R Y T = : 08 S  Iimis
RS : : S Ciill, - i : ) ., r93adil oot |
- ! ! e— _
|- o , l - = . _IPANYI/A o0
B . 0 I S - , ITTEICE
e | — - — __ —_—— e ——— - C—— -
TRHPNIEEIRI BRG] i = ﬂ 0Ly 00AVY |
3 f Rl _ﬂ . _ | - - -i‘l_ 1S3IMHLNOS |
% [ cet! lesiit 58 A ENEERE R . R T AR
— pm—— — i = S
- 07g £/v% B (L - c 2 v {d3dvEds 19Vl
== - ~ - - b I =
) BE S N 4 e Al = w2 B = -1 [|430v¥9  0S!
il _ 23 A e ol — e o w3700 1z on
, - i i “Lail 6f I~ _ _ | 3zaa 12
CHTO T R B3 EH ¢ - | 9-2 * | ¥3zeo vios
| 0535 fades 1550 =0 3 { ¥3zog o2aod
— - — p—— — e SO B T = " _ o
: o | ite |16 % | A " T T | ¥3z00 0z oY
T NEEH S S o } 430V07 S¥4
ﬁ [&e2 {1 (et A BIE s ¥30v01 S¥L
h ¥ m 1 QA sty iyl R - - - _.lwmwx_I!o_bdl
—— r— L o = -
. {
1 oz |etzxlal=s | s3s|ElEle 2| E 5|2 |¢
, z 9 = > o = IRlEj=sle] 2 =) 3 > 2 5
* - ™ L=
: = X % = = " = e L2z z - = = " 1 NOI1VH43d0
- " s .
% SYNOH 2 SYNOH |
.1 3AISS3¥90¥d ATHLNOW w_
el : ~ — - : — —_— — :
% ~FTeELTe i oo T 40 -
LT AWIE 3NN
> XITNIIY | T 133royd 1d070MveE 18070%YE8 LISTHJ WI
L p———

A



T
L

L

.

»
PRI . —ces=s J

4 ¢ 9 © ® w 9









A

=

@




s




