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ABSTRACT

It is a pervasive tradition for the building process
to be split up for a nunber of different parties to do
different things at different tinmes. There are nany
reasons for this but nost inportant is the increased
specialization in the process. This trend is likely to
continue but yet there is need for integration since
decisions taken in isolation nay cause distruption or
distortion somewhere along the line of the whole process.

This research has been attenpted in order to investi-
gate the ways by which rationalised decisions at the
vari ous stages of a project can enhance control and coor-
di nation throughout the whole process; that is from design
to practical conpletion of the construction work.

The follow ng factors have been found to hi nder both
the progress, control and coordination of construction
pr ogr anmes.

a) Desi gn changes (sometines nade as late as the

construction stage) which may be due to
various reasons.

b) Desi gn i nadequanci es.

C) Design priorities being at conplete variance
with other requirenments as function, contract
admni stration, construction practice etc.
These should be mutually benefitial to al

parties.



d) Managenent procedure adopted. (including the
rel ationshi ps between the various parties to
the contract, and, office and site nmanagenent
of the contractor). Sonetimes the practice is
non- conpl enent ary.

e) Gover nnent i nvol venent through the introduction

of economc nmeasures and regul atory sanctions.

This thesis takes the premses that coordination
and control of building project are intrinsic parts of
creative and functional design,, well established contract
practice and procedure, and of sound construction practice;
that the various parties involved at different stages of
the project process do not have to think in isolation
but rather to have in their contenpl ations what coul d be
both the negative and positive effects of each others
contributions to the realisation of a project nanagenent.

The success of any project will depend upon this
ability to closely align the requirenents of these various
parties both in terns of cost, quality, functional val ues,
aesthetic satisfaction and the ability to nmeet the conple-
tion date. It will also depend upon the parties being
able to realise the prime objectives for which they have
been set up-w thout nmutilating any of the project goals.

It then neans that effective project devel opnent
and nmanagenent is a ganme where there should be no w nner

or loser. It is a ganme of conpromses wthin acceptable

t ol er ance.

Vi



The thesis itself consists of eight chapters.
Chapter one highlights the general problens of the
construction industry in N geria and devel ops a thene
for the purpose of the thesis. Specific objectives
were set and a brief account of methodol ogy given to

show how the proposed objectives mght be acconpli shed.

An evaluation of the theory of the thesis concept
was given in chapter two coupled with an account of
what has been done along the same |ine by other
resear chers.

Chapters three and four provide the basic data
for the devel opnent of the concept. Specifically an
account of the procedural matters was rendered in
chapter three while chapter four provides the inforna-
tion on the flaws existing in the application of the
procedural natters discussed in chapter three.

In chapter five and six the concept and the basic
application of proposed systemwere described. The
concept devel oped is based on findingthe common grounds
wher e cooperation, hence control can be acconpli shed.
Such information is then fed into a system operating
on both feedforward and feedback control system In
other words the stability of the systemis assured by
the fact that both the feedforward (Ff) and Feedback

(Fb) are equal for each stage of a project devel oprent.
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The highlights of the advantages and di sadvant ages

of both existing and proposed systens were stated in

chapt er seven.
Final |y conclusions and suggestions for further

research were recorded in chapter eight.
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1.0

CHAPTER__ONE ,

g = P e i =]

INTRODUCTION

The overall performance of the constructicn
industry in Nigeria has never been quite acceptable
to an average e¢itizen of this country. This is so
because the management control and technical inputs
are grossly inadequate in gquantitative and qualita~-
tive terms at the various stages of the building
process,

Militating against adeguats management control
and technical inputs are certain conditions under
which the industry operates and which, unless corrected,
will continue to retard the expected progress in the
industry.

In this regard cne would like to point out that
practice and procedure pertaining to building project
management as at now is to a large extent an adopted
system from more advanced country. The adaptation
of such a system or established standards, has
unfortunately proved ineffective in the face of local
norms angd conditions, The attendant problems ape
numerous delays in the completion of projects, loss
of integrity and lack of satisfaction by those
operating within the system,.

Additionally the construeticn market in Nigeria
is dominated by foreignnationals who have come

from a different background from the source of the



adopted system. Problems therefore arise of under-
standing and implementing contract conditions and
terms. Unfortunately this aspect is usually ignored
during the negotiation of a building contract.

The case of the illiterates and non-professionals
who have infiltrated the system that is highly
technical in nature provides a worse example than
the case of foreign owned organisations, This has
often led to confusion, misunderstanding and mis-
interpretation of purpose, resulting in delayed
project execution and shoddy performance.

Contrnlled and coordinated performance can be
a huge task to necomplish when the interaction is
between various groups who understand what has to be
done differently from nne another and what has to
be done is complex and technical in nature.

Lack nf unified method of applying the adopted
standard by both the professiocnals and their clients
has hightened the horizon of control problems. This
can be seen in the fact that the groups 4o not
encounter, study and try to solve the same problems
in the same order. This fractured approach is
being buttressed out of ignorance and fear both
by the government and the general public. Therefore
the pap between the two (professionals and clients)
is getting wider and wider and control more and more

difficult to accomplish.



Beyond the horizon of the general symntoms =are
specific problems of the construction market in
Nigeria,

Desipgn and desin specifications do not always
take into consideration the labour, level of
technclogy, and material (including components)
available for the imnlementation of a project.

Nigerian labour market is quantitatively
encouraging but unfortunately it does not relate to
the standard of design. As such there is slow,
wasteful, and unsatisfactory production.

Designers are yet to appreciate that desipgns
must be aligned with the available level of
technology to ensure control not only of the quality
of output but alsc the control of productivity.
Design solutions have in most cases, been experimental
and as such thc control of both the quality of the
building and the contractor's organisation have been
badly affected, To restore order and promote contr.l
measures, design solutions must be found in a realis-
tic assessment of consideration for the contractor's
organisation,

Another factor affecting proper coordination
and control is the aspect of materials and compcnents
specified for ineorporation into the building., The

subsequent arranpements for their supply and the



probability of their procurement can, and often docs
throw out of balance the control of a project both
in terms of prompt completion at the planned cost, and
the user satisfaction. These problems arise as most
materials and components arce on importation, and
invariably there is delayed supply and sudden increase
f21lowing depressed economic activities. Both
delayed supply, price fluctuation, and non-availability
of thespecified materials 2nd components are mainly
responsible for encrmous amount of variations result-
ing in slow prosress, additicnal elaims, and a
preference for a second choice. It has tc be mentioned
here that variations may change the basis of the
original contract from competitive to negotiated
especially that the contractor may use the situa-
tion to hold client to ransem to recover for a
previous loss situation,

Ironically the government that stands to
benefit more from a controlled construction industry
'(especially when it is recalised that ocver 60% of any
government spendins is on construction) has nct been
too keen in playing sufficicently nrominent role which
will aid a controlled situation. Some of the
government present repgulatory actions have been
either ton restrictive discriminating or hoth., Some have over-
all nepative effect., Consequently the interests

of the various groups arc divergent, and the parties
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are no lenger able to communicate efficiently with
one another., Government can stimulate control more
positively.

Nothing so far is supgesting that we are on the
brink of techneoleopgical changes which will affeet the
organisational structure of the industry. Most of
our moves have been tactical rather than strategic.
Therefore n lasting scluticn must be found nnt only
by the members of the constructien team but alsec by
the govermment, Neither the povernment nor the
various individuals responsible for the execution
of the variocus phases of 2 construction rroject can
take unilateral decision without serious consequ-

ences on the overall control of the industry.

The Need for the Reseanrch

The outlook of modern construction projects has
charnred considerably both in size, requirements, and
complexity. This fact; coupled with changing techni-~
gues, and the relative shortage of skilled manpower
and material rescurces, have focused attention on
the need to apply the princi-les and practice of best
modern management more widely and systematically
in the construction {rdustry in this country.

An urgent necd has also been expressed for

an improvement of the present approach to the

management of construction project due to tremedous pressure



peinr exorted by the various sovernments, companies
and individuals. This pressure is beins renerated
by rovernment's project criented schemes such as
Acvelorment of new Federal Capital, creation of new
states and other develonment progremmes; the indivi-
duals becomins more eonscious and more 2ffluent ete,
Such 2n overhaul will not only ensure that futurc
demands are met ndequately but also that the objec-
tives of the persons concerncd with the prejects
arc met properly.

Current rractice has come under serious attnck
so much sr that one can safely say that the appraoch
to project manarement can n: longer be considered
durable.

One nther unfortunate dimecnsion teo the problem
of the existing system is the fact that the construc-
tion industry in this country accommodates the gamut
of illiterates with whom the professionals must work
to realise the objectives of a project. Yet the
realisation of a precject goal throush the coopera-
tion of these individuals is by understanding 2
compex and unique body of procedures,

The industry has gradually, over the past
several years, become enveloped in 2 maze of statutory
enactments 2nd common low precedents unlike most other
industries. A basic undcrstandins «f the esscnce

of this somewhat unique body of law has become a



nceessary working tocl for o truly nrofessional
individual within the systcm. It is throuch this
maze of laws that the individuals must navigate
their courses ~f rerf-rmonce to survive cconomically
and satisfy their crurses ofexistence.

To ecmnound the problems associated with illEracy
within the industyy is the fact that the contract
agrecment. has been drafted with p'rotesque and
aveidable technicnlity, Its comrlex language concenls
trans which =nly an experienced lawyer cculd be sure
to avoid,

Another complicntion is the contingency approach
te the project manarpemant by the various individuals
or ;roups onerating the system, This means that there
is no one best way of manasing a2ll situations, It alsc
menns that the manacere of the system are free to
manage in any way that might fit their biases. As
a result there has been mutilation and adjustment
to the standard arproach with its own attendant problems.

It is as 2 result of these shortcomings both on
the part of the system and the system operators that
the records of performance of the eonstruction industry
in this country have left much to be desired and it
is why the imare of the industry still remnins hagpard,

The rrojeet manamement contrel system in this
country can be divided inte three brrnad stages of

operaticn ns in the later mndels. There is a need



1.3

1,3.1

s .

for boundary adjustment to nromote harmony,
cooperation, and coordination necessary for the
realization of a controlled output, There is also

a need to simplify procedure to ensure understanding:

amony; the variocus parties concerned.

THE AIMS AND OBJECTIVES

The Aims

This research has becn undertaken to provide
conceptual framework into the problems of cecordina-
tion and control »f the whole process of building
project manargement- that is from design stare tc the
'practieal' completicn stacce. The need arises from
rressure that exists te see that maost building projects
must be comprehensive in assessing both their requirc-
ments and their imrplications in order to avoid
unnecessary spending and waste of time while at the
same time ensurine that the client pets value for
money.

The Objectives

The prime objeetives of the study therefore are:

(2) To examine the mechanics ~f coordinaticn
and contral of the building peonject
processes,

(b) To highlight the symrtons of the present
fractured approach to a building project,

analyse them to estzblish which are likely



t» stimulate an exchanpge »f ideas betwecn
the various stages.

(¢) To mitipate or remedy the imract of certnin
adverse elements and pnlicies in the prcject
environment,

(d) To evrlve a project manarement control
concept based on the knowledre of the
problems existing in the present system.

(e) To provide an overall philosorhy for, 2
method of thinkings ¢f, and an crpanised
approach t~, the planning and manarmement
of a building project by induecing the
evolutisn of the system in use to intep-
rated concent which will compensate for

the short-comings of the rresent system.

LIMITATIONS OF THE STUDY

The study has been based on historical data and
2s such its application c¢2n only be seen in form of
comparison of merits and demerits of both the existing
and the new systems. Tho projeets chosen for the
study are mainly government prcjects but since the
matters are similar to those concerning private
developments, it is hored that there should be no
difficulty in anplyinis the concept to privately

owned projects,
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THE PLAN OF STUDY

Thce first step towards the realization of the
aims and cbjcetives of the study has been an ex~rmina-
tion of the theory of the coneept to cnsure undepr-
standing., The second step has been to examine the
present system in terms of rrocedure and performancc
analysis. PFollewing from this 2 concept has been
developed on the basis “f the existin- situation,

A simplificd method of aprlying the concent has been
prcosed and the merits ang demerits of the existing
and the new systems compared to stimulate implementa.

tionof the new system.

Finally @ertan conclusions and recommendations

have becn made to provide a froamework for future

work.,
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CHAPTER _TWQ

. B My

EVALUATION OF SYSTEM AND CONTROL TECHNIQUES

During the past few years there has been a
remarkable prowth iIn the number, sizo, and complexity
of eanstruetion projects. Equally, a tremendous
emphasis has been placed on improving the performance
of the construction industry the world over.

The effective management, in terms of proper
coordination and eontroel of cost, timing and value
of these capital investment nrojects, 1is important
because of the large sum of money invnlved.

Obvinusly therefore the management of a project
is not jwt to resnlve the problems »f its size,
complexity and sheer number alone but rather the
problems must be resclved within the framewerk
of certain objectives.

The problems »f a building project are of
dynamic nature and must be treated by the applica-
tion of dynamic technigue. The concent of system
approach holds crnsiderable promise in terms of
providing a single interlocking approach. By the
application of this technique within a dynamic
overall system c¢oncept, and with the aid of
data processing equipment when and where appropiri-
ate, 1t should be possible to firmly puide the
most complex projects towards minimum cost, on-time

completion, and profitable operation.
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System Concents

The primary concern of the systems appreach
is that any system should be treated as a whole1’2’3
and that, however, the individual interests should
not mo unrecmgnised.“ The initial step , and which
is one of the hardest, i1s £t~ defince what 1s mecant
by the particular system under consgideration. This
is done by firsft defining the objective nf the
system and then by identifying the parts bearing on
the chjective. These narts may then be grouped into
gubgoals to form subsystems.

Smith5 defined a system broadly as a "group
of interdependent elements acting together to
accomplish a predetermined task" and that the objec-
tives, interrelationships, and constraints of the

system shruld be recognised and isolated, and in turn

stated through the true universal languape of a model.

1. Johnson, R.A,; Kast, E,F.; and Rosonzwig, J.E,,
“The Theory and Management of Systems.," MeGraw-
Hiil, New York (1965).

2, Clecland, D.I.; and King, W.R.; "System analysis
and Project Management,” McGraw-Hill, New York
(1968),

3. Optner, 3.L,: "System Analysis for Business and
Industrial Problem Solving." Prsentice Hall,
Englewnod-Cliffs (1965)

b, Child, J. "Organisational Structure, Environment
and Ferformance. The Role of Strategic Cholce:
Sociology 6(1) 1972 pp 1 - 21,
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Siegel6 has s2id that “thinking of systems simplifies
peneralization which in turn improves understanding.
That this is true providing it is realised that the
system is neot what is beins studied but that it is

a model of the reality under investigation.® 1t is,
in another words, a way of explaining interaction of
a2 phenomena and so inereasing our knnwledge of, and
insight into their working.

Having these boundaries clearly defined means
that not only the places where attention is required
can be identified more readily but also that the
source of attention will easily be known. For this
reason boundary management ls a key systems concept;
management is centred on the systems' most critical
areas.

The use of system puts one at n distinct advan-~
tage whether in matters of cuntrcl of current situa-
tion or in adapting quickly to change arising in

the technolopy »f the process or in the environment.

5. Smith, Gordon, F., "Preface to Dimitris N. Chorafas:
Systems and Simulatiocons, (Smith - the Vice
President UNIVAC Operations Eurcpe, Middle East
and Africa).

6. Siegel, P.: '"Management Information Systems”
Petrrcell, New York {(1975). pp 6-7.
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7 defined system "as an integrated

Hence Donald
approach to a situation which will assist in under-
standing how the undertaking functions and hence in
achieving more effective control’.

If therefore system is for contral purposes
therce is the need to fermulate its »oliey and cobjec-
tive whether explicit ~r implicit, in terms of value
Judgements and consider how fully this prlicy and
objective arce understood and accepted by thnse res-
ponsihle for Mhplementing it., This then is the frame-
work.

The systemé way of looking at events gives
nne the insightwhich if properly applied could lead
to a more efficient or more effective management of

8 draws a2 distinetion hetwcen

a situation. Donald
peing efficient and being effective., Efficiency he
defines as a concept of looking towards inputs and
answering such gquesticns as "whnt is the best way

in which T cnn use my available resources?” Effective-
ness he says locks towards ocutputs and the gnals that

are achleved. "What is the best way ta achieve my

objectives?" In practice both are inextricably

7. Donald Archie "Management Information and Systoms.
Parsamon Press, pp 22-23 (1979)

8. Donald Archie, ‘Management Information and Systoms,
Pergamount Press. pp 10-11 (1979)
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interwoven., One cannot ipgnore one at the expense of
the other, But the need to recognise this fact is
even more so in » bullding process where there are
various individuals in charpe of the different inter-
faces of 2 prnject develcrment and where there is
reciprocal interdenendence. In this cnse the effec-
tiveness of one stage has a direct bearing not only
on the efficiency of the cother stapes but alsc on

the effectiveness.,

It £0llrws therefore thnt the elements which
form thc brsis of a system are not hyp~thetically
eonetructed but rntionally and delibrately chosen or
discovered. The pencral characteristics of the
behavioural and technological processes must be at
hand before a system con be ennstructed. Hence it
is possible to state that n complete scientific system
is made up of fuandamental laws which are supposed
to be valid, if scientific conclusinns are zoing to
be reached by leosicnl deduction. It is these conclu-~
sions which must correspond with the separate
experiences. And it 1s this correspoundencce which
tells mueh of the story »f what roes on in experimen-
tation concerning systems work.

Systemsg renresent the study of a practical
optimisation problem which requires a renlistic
representation »f the system by means »f a suitable

model and the expliecit and implicit formulation of

G.
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an appropriate performance criterion. The model must
describe corrcetly at least the qualitative features
of the practical system in the complete range of the
probable cperating conditions. This presupposes that
the model »of a riven siiuatinn 1s built ineorporating
all asvects it wished to study. This model can then
bc used for analysis of the situatirn it represents
and if it is a ;ood model, for prediction as well as

9 defines simulation

for planning. Hence Dimitris
as essentinlly a workine anolopy. Anoleapy means
similarity of provertics or rclations without identity.
Where we are able to construct analopgous systems,
measurements or other obscrvations mnde on one of
these systems may be used to predict the reaction of
the others,

It is therefore considered here that management
is 2 system - facilitatiny; process which, through
various social, and technolojrieal activities utilizes
resources, influences human actions, and plans
change in order to acecomplish a rationnlly conceived
moals, The complexity of most systems necessitates
some sort »f manarsement to ensure that each part

performs for the benefit of the whole,

9. Dim&;ris N. Chorafas "Systems and Simulations"
(1965) page
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System apnrach will influence preatly the oroatilsa-
tion structurc in thnt it cstablishcs the criteri-
upon which the boundarics f an creanisntieon sub-
systems ean be frunded. It has also locked 2t how
chanizes in the nrranisaticn or its environment affect

the definition of those boundarics.

Types of Systems

Leelo classifies man-made systems into four
groups namely procedural, physical, social and concep-
tual. A procedural system is a collection of relative
rules and procedures set up to help in decision makine
or problem solving; a physical system is a collection
of physical elements connected or assembled for a
miven purpose- a social system in a group of people
working topether or bandinr tocether for a common
purpose a conceptual system is a theory or a model.
However, the purpose for which the investigation is
takines place determines which system model it will
be best to set up. Tt may be necessary in certain

cases to combine any or all the distinct tynes.

Characteristic of Systems

The elements of any system are:
(i) Inputs - these are the resources that
initiate the system
(ii) Process - this is defined as the mechanism

that transforms input - into outputs

10. Lee A.N,, "System Analysis Frameworks".

Maemillan London (1969).
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(iii) Outputs - these are the transformed
inputs
(iv) Control loops - these are either
feedforward or feedback information
to regulate the system performance

The modes of working of a sysftem according to

11 can he analysed in the following categories:

Donald

{a) - Static System (no change of state)

{b) Deterministiec change of System state

(¢) Probabilistic changme of system state

(d) Adaptive, learning or self-organising mode

of system state change

{e) Reactive and impactive mode of system

state change.

The only need for conbtrel in statiec system is
regular inspection tc ensure that the framework
is not altered,

In the deterministic asystem a level af perfor-
mance is set which will need to be resct at certain
repular intervals to maintain the original standard.
This is similar to setting the level of performance

for a mechanically operated system such as a car.

11. Donald Archie “Management Information and Systems”™
Perpamount Press,
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Probabilistic system shows s8ipns of uncertainty
as to what course the system will actually follow,

In which case as what will happen on any particular
occasion is not known, strategies must be developed
for each situation to puarantee control.

Adaptive system is the cne that learns from its
mistakes, organise and adapt itself so that its
reaction to specific stimuli chanpgcs as time elapses.
This sort of mode of working has a frame of refercnce
throurh which the stimuli are tested before any output
is 2llowed to pass.

Most systems are treated as reactive in that

their outputs are reaetions to input stimuli.

Controls in Systems

Coordination is the efforts to assure a smooth

interplay of funections and forces of all the different

component parts of a system to the end that its
purposes will be realised with a minimum of friction
and a2 maximum of collaborative effectiveness.

This in effect is the primary goal of a system.
Control on the other hand is tc 1imit the arbiteary,
capricious, and errntic behaviour as may be exhibited
by the system net only by setting standard but alsc
through careful examination of the parameters

impingins upon the system objectives.

19



Degree of control is rclated to the organic or
mechanistic character of the system, Orpranic
character relates to free-flowinpg communicntion and
an open structure that depends less on lines of
authority and mechanistic character relates to rigid
chain of command that forms = path for the movement
of information along an official channels of communica-
tion. This is bureaueratic system and construction
projecets are not gquite susceptible te this type of
control.

Current situations need to be controllcd as
they cceur, Uncontrolled system may deviate from
tpe agreed pgnals by increasing amount until a crisis
situation occurs. Hitherto the control approach
to a building project has been backward-lonking
rather than antiecipantory, That is deviations are
corrected after the fact, rather than anticipated.
Therefore crntrnl approach at various stages of
the development of a project will be a valuable

first approximation of the process.
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Solving Complex Building Project Problems

There are so far, a few number »f systematic
studies aimed at solving the numerous and cemplex
building project problems that have been sugpmested.
This paucity of infeormation has not helped in under-
standing, appreciating or identifying any suitable
approach to an effective control of project manage-
ment, |

The relatively short span of time within which
the approaches have been developed suggests that
most of them are s5till subject to modifications in
the face of new discoaveries of more facts and
problems arising from the new developments in
project requirements nnd technology.

Approaches that have been developed so far
were done independently ¢f one annther. There had
been no eross~linking; mcaning that their further
developments can only be based on critical commen-
tary of their readers and the acceptance of risks
on the part of those wishing to prant their consents
for the applicaticn.

Notable among these contributicns are the
concept of desisn and build, management contracting,
and project organisationnl analysis.

The concept of design and baild, through being
applicd in varying deeree of sorhistication, is
simply to promote a closer association between the

parties to a building contract in order to reducc
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the incidence of misunderstanding; improve communi-
cation:; increase individual commitment thrcugh

greater teamwork, and identification with the project,
and last, but by nec means least to make the best

use of contractor's knowledye of project constructicn
management.

In certain instances the defined problems have
been partially resolved and in other instances the
definition of the problems is further broadened and
nmore confusing by the use of this concent.,

The concept of 'Design and Build' as proposed
by Titmusl2 in his article titled 'Desipgn and Build
in Practice' has been scriously criticised by some
people in that it attempted to nrovide solution to
the problem of teamwork and can only be successfully
applied where time is n critical factor. Aspects of
cost and owner's functional requirements receive only
marginal attention., The faoct that matters relating
to these issucs are resclved once may at first seem
an advantaye but one must consider that owner whose
mind is made at once 1is difficult to find. Besides
the individunl's perception of a situation may vary
from time to time depending on his state of mind at

the time the decision was being made,

12, Titmus P.D.,, "Desirn and Build in Practice™
Building Technology and Management April, 1982
ppo 9 - 12-



Design and build concept alsc overlooks other
éspech of control measures which are very difficult
to appreciate at the onset and which promoticn of
teamwork cannot resclve. Such problems usually rear
their heads only at the construction stage. 1If these
problems are to be rescrlved we shall have to revert
to the traditicnal way of doinys things. The only
advantage here is that we need not eontact the
client again if the solution to the problem is to
be found in the site mcthods.

Matters affecting initial decisions must be
reviewed cnce apain with the elient if they relate
clnsely tr his chcice or preference. This process
of necessary reassessment of owner's chonice or
preference throws out of balance the initial time
saved working as a team.

The revision ~f deeisions well after the cons-~
truction work has started is a principal problem
which any desien approach should endeavour to
eliminate »r mitipate.

Desirn and build is silent over the issue of
whether cost is fixed or subject to plusares arising
from construction site »roblems as well as other
external influences in construction market., These
can amount to a substantisl sum ~f money for any

orsanisation to bear on behalf of an individual
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unless certain things will be made to suffepr. A
successful scheme is one that retains and performs
the expectations of all the parties to it with or
without a changre,

Titmus reaetion t» a criticism of the design -
build approach, which states the difficulty or the
inadvisability of introducing variations inte the
scheme once construction has commenced, was that
client might see it advantageous in a tight financinl
situation. As much as this may be true, one thing
that should not be rverlonked is the fact that
variations do nceur not just boecnuse the client
feels that there is redundant cash to spend more on
the job but perhaps because the originally specified
materials can nn 1nnger be found on the market or
cannot be applied successfully or for some other
reasons,

Design nand build and management contracting
both rely to some extent on the architectural
profession aceenting n change of emphasis in their
relaticnshipy with the contractor. On the other
hand the contractor's own philoserhy as to whether
he employs 'in-house'! designers, or an external
practice selected for their past experience of a
particular type of project, has a bearing on the
attitude of the professionals towards design and

build approach.
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While the desirn and build approach has the
obvious advantarme of the contracter being able to
contribute his expertise during the evoluticnary
state of the scheme in terms of constructicon methods
and technolopry, other critical areas are only
tangentially touched upcen to the detriment of the
project success. As will be shown later in the
development of the concept of integrated project
management control system,s conflicts do exist between
the interfaces of a2 prnject development which are
largely responsible for failurc or success of the
project,

Management contracting has been seen as another
form of cnst-plus contract. This view can be supported
by looking at its semantic diagram fig. 2.06. The
introduction of prnject management contractor between
elient and the consultants and between sub-contracting
firms to work for the elient, is an added burden on
the clients payroll of professionals,

Project manager's position dnes nnt seem to
favour direct interaction between client and the
professicnals. This interaction is a necessity for
positive determination of client's requirements.

Since transmission of the client's reguirements is
through the project manager, there is o chance of

ineonsistency creeping intc elther the quality and/
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or quantity of the information being transmitted -~nd
where there is inconsistency there also is the
probability of misunderstandineg and misinternretation
at the execution stage.

Cumpetitive tendences tend to vanish under manace-
ment contractins when one locks critically at the
situation durins~ the desivn manaj-ement stare of the
system especially that the desipn tenm have the
option to modify and remcdify their judrement thercby
contradiceting the basis unon which the team may
have been apprinted. This means that the initial
crriteria for the appointment of a manarement con-
tracting firm may have now been falsified by subse-
guent modifications.

The rrinciples of the desipgn and build appreoach

13

have been aprlied 2s reported by Titmus to confirm
the ndvantapes of the system. The demonstration

prejects included ~ne multi-purpnse building and the
cther a sneial services building. These are eomplex

desirns needinr- rapid and interwoven solutions to

which figpures 2.03%3 and 2.04 refor.,

13, Titmus, P.D. "Desirn and Build in Practice"
Building Technclory and Management April, 1982
np., 9 - 12,



One wruld hasten t~ point out here that the
principles of interactive soluticn forms the backbone
of the specification of a2 successful level of perfor-
mance of the projects. This jsces further to surpest
that what is needed most to be emphasised is not in
the relationship but rather in the information that
could be renerated for mutual understandini and
cooperation. In other words emphasis should be placed
on findinr answers to the communal arecas likely to
brine conflicts nas well as strengstheninis areas where
cooperation already existed in nrder to specify a
hirh level of project nerformance.

The first demonstraticn projcet demanded that
the contractor's architect and eniineers should
ineornorate within their desirn not only the require-
ments of the client, but also those of the prospec-
tive supermarket tenarts, an 0ld prers-ons' organisa-
tion and becnuse of the character of the surrounding:
area, the particular demands of the loecal authority.

The second demonstration project was a Sneial
Services Building for a Borourh. Arain this required
provision for a ernss-section of persons of different

background.,
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In the first case early discussions with the
various age rroups ccncerncd, established various
rerfcrmance criteria and in the second case, a2 set
of questins was drafted, following an early series
of meetinm, to cbtain detailed brief on the project.,

The aprroach here supiests that no matter what
sort of relationship exists between the members of
the team early cxchanpe of views and of information
is necessary t~ arrive at a definite scheme which
tends to mould attitudes and create the kind ~f
understandine, cocperation and eontrnl that nre
prerequisite to 2 successful prnject.

The various management structures of design and
build, and management eontracting and nroject mana-
rement are illustrated in fimures 2.05 t» 2.09.

Desij'n and build eontractual link is between
the owner and the eantractor, =2nd between the
contractor, and the desirn team, Contractor in
this case is not only responsible for the coordination
cf the separate desirn team but 2ls~ for the complete
buildinr, The contractor may also be committed to
rerformance specification for the nroject.

As a check on ensuring valuce for money and that
content and quality arc satisfactory, the client
may appoint 'in housc' staff or a separate

consultant,



Unlike the management structure in the desipn
and build, management contractor is anpointed by the
owner as additional consultant to thase in the design
grour: Lo give construction management serviee in
return for reimbursement on a fee bnsis. The mana~
sement contractor rather than beinz invelved in the
execution of any part of thc project lets nut each
element of work on competitive basis to a number
of specialist sub-contractors. In most cases the
management contractor 1s respoensible for the setting
ur of overall site establishmont and general back un
services, for the use of varicus speeialist subcont-
ractors. The underlying philosophy of this approach:
igs to allow the contractor to become nart of the
client’™s team and for the total manapement function
to be carried out in nartnership with the members
of the desipn team to the overall benefit of the
client.

A notable research work providing o framework
of understanding complex nature of building works
is the orpanisational analysis of Praject Manapgement

by Morris.ln In this work Morris attempted to

14, Merris, Peter, W.G. "An Orronisational Analysis
of Project Manarement in the Buildine Industry"
Build Internationnl 1973 pp. 595 - 616,

33
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harmonise relationshin with defined ~rganisational
differences ns relate to specific project by raint-
in out the danrers and minimising any disruptive
effects that may exist.

The research method used in this work was
based cn investiration of the way in which the
coordination and eontrol on a buildiny nroject
varied in relation t- the pattorn of differentia-
tion by usings a mndel of the building jreccess.
Six projects were modelled, each one having a greater
derree of overlan between desipn and construction
than the last, The aim was to compare projects of
differins size, s;peed and complexity, to see how the
projects subsystems were interrelated in each of the
different cases and t- compare how the nrnjects’
interration variedyithrespect to their type of
differentiatinn, Particular attenti-n beine given t-
the pattern of coordination and control at the Desirn -

Construction interface,
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The model has seven major subsystems: Sketch
Design; Detail Desirn: Working Drawings; Billine;
Estimating; Propjrammine and Planning; and Construc-
tion. By rlatting the sequence of activities on each
case study the bcundaries of the studies' subsystems
were pogsitioned, Intcractions betwecen the subsystems
rave rise to the projects' sets of subsystem inter-
faces.

Depree of differentiation at ench of these
interfaces was determined by asking members ~f the
project a set of questions. Principal dimensions
of structural differentiation at interfaces between
buildine project subsystems narticularly with
respect tc the differentiation between Desivns and
Construction - werc nrpranisational and technological,

Measure ~f environmental differentiation at
each of the nrnjects' interfaces was cbtained by
askine the members ~f the projects to deseribe the
derree of uncertainty and the rate - of -~ chanpge that
they fclt at various stares of the projects and their
answers were numerically scored.

General intcrface analysis revealed that when
twc or more rarties were in reciprocal interdepen-
dence (that is when the outputs of cach became the
inputs of the other) then coordination between those

rarties was carried nut by some form of meetine.
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When the interdependence was scquential (that when
there is a direct interdependence between two subsystems
in a2 specified direction) however, conrdination was
more by plans and ~rocrammes than by meetins,

Secondly, the membership of these mectings was
Seen, renerally, te be made up frem the srisanisations
most dircctly concerncd, althouph this was not alwnys
the case when the interderendence between the parties
was not recinproeal. Further, when the coordination
was between Desipn and construction the membcrship
of the meetines was frequently found to exceed just
the rroun directly affected,

Lastly, the frequency of eocrdination was found
to be derendent u-on the amount of uncertainty and
the rate-of-chanre «f the project as felt by the
parties eoncerned - that is mwron the depree of
environmental differentintion. The frequeney of
eoordination was also renerally frund to be hirher
when the coordination was of a Desirn Construetion
kind and when the rarties were in reciproeal inter-
derendence,

The sirnificance nf Morris rescarch findines
are of tremendous impact in the attemnt t- rpovide
2 lasting solution te irnject manacement contrnl
preblems.  Pirst it wag rossible to note that therc

are differences at the varicus interfaces of a
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building project in terms of corganisaticnal and
technoloyical inputs, meaning that for any effective
measure of contrcol to be aprlied these differences
will need to be normalised. The first step towards
achieving this is te icdentify what differences there
are bctween the varicus interfaces. The research has
alsc stressed the point that building project menape-
ment control can be rreatly influenced by factors
completely outside the control of the rarties te the
rrcject orranisation. These are the uncertainties and
their rate-of-chanre at varicus stapes ¢f the project
execution, This asrect of Morris findincs has special
implications in a construction industry that is still
driftins and where the environmental conditions can
casily exargerate the peosition of thinges such as we
have in Nigcrin.

The present work differs sirnificantly from
Morris' in that the needs of the individuals making
up a building rroject both in terms of nature and
causes of their variations can be reenpnised and inte-
rrated to ensurc the success of the project. This
is even more necessary when cne realises the
reciproeal nature of interdependcnce between the parties
and other environmentnl factors that tend to militate
asainst project success, Morris' work has pointed

to three essentinl arens for consideration if we are
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to expect success. These are:
(a) an aprreciation of the desipn process,
of desirn e@ostin: and of process costing.
(b) 2 major exrertise in prrduction control,
primarily prorrammingz 2and orsanisation
desirn including quality contrel and
materials manaremcnt
(c) skill in tender evaluation and negotiation
and one shculd add a fourth cone
an arprecintion of peculiar environmental
problems.,

This is a wide spread of skill which requires
that interrated approach to building project management
is inevitable. These are larre demands and it is
this larieness which requires that understandine be

met within the disciplines of systems approach.
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CHAPTER__THREE

- — e e

A REVIEW OF THE OPERATING BUILDING PROJECT MANAGEMENT
TN _NIGERIT,

Government Innuts and Participation.

The National Develapment “rorrammes require a
considerable amunt -f rcsources to be diverted to
buildin: projects in -ne form -r the other. The scole
nf the activities of the construction industry there-
fore is t~ certain extent rcgulated by the rrvernment
programmes based on the available finaneinl, manpower,
and other rescurces.

Bnld sters have already been taken by the Federal

Government in the nast years to sclve the manpower

rroblem, The establishment of Building and Reoad Rescarch

Institute and provisicon for courses in Buildinr in meost
of our Institutions of hirher learning can be scen as
positive move towards this direcetion,

Government subsidies in the form of crants such
as mobilisation fee 2nd 'plant advance'! to the tune
of certain percentares of the contracts sums arc good
intentions devised to incrense the scnle of construc-
tion industry activities.

The rresent Government commitment tc the “provisin
of shelter for 211" has hcelped te hichten the level -f
construction activities throushout the country,

Private investment has been encourased by the

transformaticn of the Nircerinan Buildine Society inte 2



Mortrare Bank that prants loan o both the private
sector as well as Housing Cerporations,

However in the face of austerity ~r durins a dark
ceoncmic recess, the rovernment efforts towards
capital formatirn for the cecnstructicn projsramme have
been dampened by sanctions such as ban on importation
of essential nceds for the survival of the industry.

The economic importance of the eonstruction
industry as illustrated by tables (3.1 and 3.2) must
have stimulated the idea of the Indirenization Act.
The nim of which was t» inerecasc the participation
of Nigerians in the industry. Unfortunately,
however, the Indirenization Act (verlooked the techni-
cal demands <f the industry's activities both in terms
of manarement nnd technoloizical innut., These twe
essential atbributes are conspicucusly lacking in
most of those now running the affairs of the undustry.
This inadequacy tends to nerate the good intentions
of the Act.

It can therefore be seen .that povernment plays an
important role in shaning the course of the industry-
the latter reacting sensitively to the former's
actions either negsatively or nositively. It is this
sensitive reaction that has led to widely fluctuating
level of rerformance, It has also made it so diffi-
cult for the mation to et freed of economic strangle-

hold aprlied by other supporting nations,

Ly
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CONTRIBUTICN TO OND

year | Value Tn | Percentae | O O e
the Industry
1960 85.2 3.80 22.50
1961 75.0 3.16 21.10
1962 79.8 3.03 19.43
1963 115.0 4,10 17.20
1964 132.0 4,53 13.89
1965 130.0 y. 22 14.27
1966 160.0 4,98 9.33
1967 162.6 9.33 10.70
1968 144 .6 4.60 10.97
1969 146.8 4,48 12.76
1970 192.6 4.38 15.12
1971 325.0 3,45 15.52
1972 60,2 4,12 18.81
1973 567.1 4.73 21.11
1974 710.8 5.1 20.40
1975 821.4 5.70 20.80
16 Yeors | 4269.1 70.02 203.38
Averae 266,82 4,40 16.46

Table: 3.2 The Performnce of Construction Industry in Niceria

Snurce: Econopie Sprvey of Nicerin (1960 - 1975) 11,93 by
Frefessor 5. 0 Olayide.
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Backrround of the Construction Industry.

Construction industry in Nigeria, like in any other
country of the world, is nne of the larpest sincle
industry empleying quite a large propertion of the
country's labour market in the different catepories,
and contributine ernomously to the total Gross National
Product,

Nigeria beins 2 develcpins nation, the need for more
eonstruction works in growinr at a rapid rate. The
rressure being crented as a result of this rrowine demand
has led to the hurried development of the industry.
Consequently the industry has become a clearing house
absorbing into its system a lot of hamperings situations
to the detriment of its performance. For example there
is the adoption of certain foreirn socio-economic,
cultural and politieal valucs which are at
complete variance with our technical canabilities.

The construction market in Nipceria is very diversi-
fied and complex, These two situations add further
intricacics that militate a;2inst perfect operation
cf the present system of buildine preoject manarement.

There are many varicties of projects both in sizes,
naoture, and complexities as there are those who are
resronsible for their execution, Inputs in terms of
human, materinls, and equipment resources vary from

project to project. Apparently this aprreciable
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difference is n fact that is not yet fully appreciated
by both the industry and the rovernment.

Today thereforc, the backeground of the rroject
executors varics from that of hirhly technically
qualified to that of totally untroined individunls.

As one pgroup is strivinge very hard to acecomnlish a
desired soal, the other rrroup is ignorantly doine
the opposite. The aprresate of this situation is
that the cnd result is a product of compremises and
has render the rerformance of the industry far below
expectation.

Doubts may even be expresscd as to the lerality
of a contract that has been signed between two parties
who might be having different views and/or understand=-
inf of the leral requirements as well as the project
requirements,

A further point worthy of ncte is the fact that
the Nipgerian construction market is open to different
nationals who brine along with them their own standnrds,
In this case harmenisation is usually a problem
especinlly that the operatins system is from a2 scurce
entirely different from the backzround of the
nations dominatine the market.

Other factor worth considerinis here is the fact
that the suprortine industries such as components and

materials manufacturine industrics oare still to be
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developed to the full capacity tco subsidise adequately
the needs of the construction industry. It is on these
industries that the e~ nstruction relies pgreatly for
rrompt delivery of quality buildiniss. Heavy reliance
nn the importation of these essential supnorts and
infFredients has led £ the poor performance of the
industry both in terms ~f qualitative and quantitative
outrut.

It is als» worth mentisning that the performance of
the industry, particularly with respect te project
management hns been seriously affected by the poor per-
formance standard of »our nublic utility services such
as electricity and water supplics, transportation,
communication and telerhone systenm ete.

It is in the light of these 2nd other unpredic-
table factors th-t Str-ne1 asserted that a contractinr
industry posses rroblems of ormanisation additional
to those arising where roods are made for the market.
The uniqueness of the Nirerian situntion has been
stressed in the preceeding parapraphs.

Construction Types

Construection activities can be troadly classified
into four main types within the framework of the Nirerian
eonstruction industry. In certain cases there are aress
of considerable ~verlaps as well as areas that do not

neatly fit into any ~rounin-,

1. Stone P.A., Buildins Economy Perramon Press 1976
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The four brecad classifications include:
(1) Housing (ii) Non-residentizal
(iii) Industrial (iv) Engineering

Housins construction includes the buildine of sinrle-
family homes: hirh-rise apartments, low=rise housinge
schemes, arden-type apartment and the rehabilitation
of existins housing units.

Private individuals are controlling this aspeet
but both the Federnal and state movernments, rovernment
parastatals and o few very rich individuals are ncw
roinr inte speculative housing schemes.

Classification ns well as the repistration fee
vary {rom one employer to another (see tables 3.3 and
3.4).

Resistration is usually for a riven =eriod of time
subject to renewal »or withdrawal as the case may be
derendinys on the extent of cooperation and understandin-
that existed between the parties durins the previous
period.

In some instances certain clients have adopted

the upprading system, that is changing the caterory.



CLASSIFICATION ON CONTRACTORS

MAJOR BUILDING/CIVIL ENGINEERING CONTRACTORS

CLASS PROJECT WORTH OR COST REGISTRATION FEE
A N10,001 - H24,000 K50
B N24 ,001 - ¥N100.000 N100
c H100,001 - X¥999.999 X250
D Im. and above H500
Table 3.3
ELECTRICAL CONTRACTORS
CLASS PROJECT WORTH OR COST REGISTRATION FEE
El Hl,oc0o - ¥2,000 ¥20
E2 N2,000 ~ H10,000 N30
E3 K10,000 - M24 000 N50
EY N2l 001 - N100,000 H100
E5 §100,001 - ¥999,999 N250
EG Hlm. and ahave N500
Table 3.4
Sourse: Development office Ahmadu Bello University

Zarin.

51
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Pages 52 ~ 5% are illustratinns of the current

repistration practices by the various emnloyers.

REGISTEATION OF CONTRACTORS AND CONSULTANTS

Applicrtions are invited frem qualified companies
to repister ns cantractors with the Kaduna State
Water Board. The followine are the various caterories

of rcoistration and fee payable:

CIVIL ENGINEERING, ELECTRICAL AND MECHANICAL CONTRACTORS

Heristration | Usual ¢€H)
Category anue(;§ Contract Fee (M) Renownl Fee
A 1,002 - 6,000 20,00 2.00
B 6,002 - 12,000 30.00 2.00
C 12,002 ~ 20,000 4N, 00 b,00
D 20,002 -~ k0,000 50.00 4. 00
E 40,002 «100,000 60,00 4.00
F 100,002 ~200,000 70.00 6.00
G 200,002 400,000 80.00 10.00
H Ho0 ,002 - 1,000,000 100.00 16.00
T 1,000,000 - 2,000,000 150,00 10.00
J Ones - 2,000,C00 200,00 10.00
Table 3.5
Repistration Renewnl
CATEGORY 2 fee N fee W
Consulting Architects and Engineers 50.00 5.00
CATEGORY 3

Consulting Quantity Surveyors 50.00 5.00
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REGISTRATION CLASSIFICATION OF
AHMADU BELLO UNIVERSITY CONTRACT

HANGE OF CONTRACTS REGISTRATICN

CATEGORY TYFE OF WORK SUM (N K) FEE (N K)

A PETTY CONTRACT
Al Uniforms of Tailoring
Local building materinls

Redecoration 20,00
A2 Food 3Stuff Contracts 50,00
B MINOR WORKS CONTRACTS

B1 Supply of Manufactured
goods 1,000-2,000.00 20.00

B2 Building loads
drainare 2,001~10,000,00

C MAJOR BUILDING

CONTRACTS 1,00100-24,000.00 50.00
C1 1,001.00-24 000-00 50,00
c2 2L, 0n7.00-1000,000,00 100,00
C3 100,001.00-999.999,00 250,00
ol 1 Millien and above 500,00
D ELECTRICH CONTRACTS
El 1.00-2.000.00 20.06¢
E2 2,007 .00-70,000.00 30,00
E3 10,001.00-24,000.00 50,00
Eb 24 .001.00-100,000.00  100.00
E5 100,001,00-999,999.00  250.00
E6 1 Millicn and abeve  500.00

Table 3.6 (abea)
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(REGISTRY DEPARTMENT: DEVELOPMENT OFFICE R/AFPP/104/V0l.8
REGISTRATION OF CONTRACTORS/RENEWAL OF REGISTRATION CERTIFICATE

Application are invited from suiltably qualified contractors
to repister as Ahmadu Bello University Contractors in Coatercry
A to E. The application formsg c¢on he obtained from the
Development Section of the Office of the Repistrar, Ahmadu
Bello University. Zaria. The followlnye are the various

cateporics of repistration and their schedule of fees.

CATEGNRY Al Petty Contracts Uniforms or Tailoring

Local Bulldings
Materials, Redecoration

CATEGORY A2: Foand Stuff Contracts fee payable - Al H20,00

Fee payable - Al N20.00

Fee payable -A2 HN50.0N
Applicants particularly, these re-newinem are requested to
note the changes in "A"Y Categories.

CATEGORY B: Minor Works Contracts

(1) Supply of Manufactured Goods {other than
food stuff)

{2} Building, Roads and Drainage not exceeding

¥10,000,00

Classification is as below: Fee Payable
Bl  H1.00 - H2,000.00 N20 .00
B2 N2,001 -~ N10O,000,00 H30.00

CATEGORY C: MAJOR BUILDING CONTRACTS

Classification is as below:
€l N10,001.00 -~  N24,000.00 N50.00
c2 N2u4,001.0n - N10Q,000,00 N100,00
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Classificetion 1a as below Fee Payable
€3 H10000.000,001 - ¥999,999,00 ¥250.00
Ch ¥l willien and above N500. 00

CATEGORY LE: ELECTRICAL CONTRACTS
Clasgification is as below

F1 N1.00C - HN2,000,00 20,00
F2 N2,001 ~ K10,000.00 §30.00
F3 N10,001 -~ K24,000,00 N50.00
Y W28 001,00 - N10O00,000,.00 N100.00
F5 K1o0,001 - 1H999,999.00 N250.00
F6 1 millien and above ¥H00.00

Payment should be made to Ahmadu Bello University,
Samaru in cresed posfal or money order. Cheques will not
be accerted. Completed apnlicntion forms should he

returned to The Repistrar, Abmadu Bello University., Zaria
nat later than 15th May, 1978.
The applicaticn fees are non-refundable nnd the

University rescrves the rirsht not te repister any contractor.

RENEWAL NF REGISTRATION CERTIFICATES

A11 those reristered with the University in 1978
should collecet renewal forms from the Development Section
ofthe office of the Reristrar, Ahmadu Bello University,
Zaria. Completed renewnl forms should be accompanied
with the appropriate fees to reach the Registrar, Ahmadu

Bello University, Zaria, not later than 15th May, 1978.

Source: Development Office, Office of the Registrar,
ABU, Zaria,



Usually the mode of construction is in the
traditional way but of recent system buildine approach
is beinr adonted especinlly for povernment works.

The contract arrancement is normally with either
1 one-man eompany for nrivate homes ~r smnll construc~
tion firms in the ecase of sovernment projects. The
advent of system buildin- has necessitated the inclu-
sion of larre construction firms as these are the conly
cempanies with techniesl and  orpganisational resources
to carry ocut the conerations.

In the se¢eond rroup 2re included those buildines
for recreational, relipions, social, institutional,
educntionnl, heavy industrics and commercial purposes.
This group is actually the mainstay of the construction
industry in that it constitutes abnut sixty percent
of the present country's annual volume of construction
works.

The caterory of werks under this rroun are usually
larre and require to be handled by prnfessionally
qualificd builders whn have orpanised themselves inte
large companies with adequate financinl and technieal
resources. Works in this catejpcry are either financed
by wovernments, private individuals or gsroup of
individuals.

Projects that are mainly assoeinted with manufac-
turing, processinm or production of eommercial products

eonstitute themselves into the third proup. They include
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chemical plants, refincries, rcneratinm stations, cte
and they are usually expected to be ernstructed by
larrze specislised construction firms.

Engineerin- nrojects are these desijned and
constructed by enrineer. This catepory includes
structurcs trat are not primarily architectural in
naturc. They include varicus eatepnries of publie
utility services such ns hirhway construction, dams,
harbours etc.

By their nature, most engincering constructicn

prcjects are public financcd.

Types of Employers

Employers can be proupcd into three broad caterories

namcly -
(i) Employer with non-consultant-desicn team
(ii) Employer with consultant-desic-n team

(iii) Employer without any desirn tecam

In the first case the em-loyer has his projects
desirned internally by staff within the organisation.
In this case bills of quantities are usually not
prepared. Government arencies, instituticns ete.
fall into this group.

The practice that nbtains in this first case

hrlds for the second case except that the:desipn team

undertakes to desicn for other orpanisations, projects
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ot requirins the rreparation of bills of quantities.
This is the rnractice between the Ministry of Work and
other Ministries. The Ministry of Works assuming;

the role of consultant.

The third class »f employer which includes
corperation, Companies individuals ete., has no
qualified persons within the orpanisation to carry
out any desirn and as such the serewices of indepen-
dent consultants are usually coniared.

It should be noted that the first two classes of
employer will, in additi~n to their own staff, employ
the services of independent consultants for projects that are complex

in nature and where bill of. quantities form part. of tender and contract
documents .

Prcject Team

Project of any size and/»r complexity will requir:
input from various orranizations and individuals for
its realisation. Speccifically the activities of such
individuals or oreganisations include either the desimn
of the project or the construction of it.

The Consultants form the desipn groun and are
responsible for the translation of the employer's
wishes and concepts into rraphical and visunl apprecia-
tion. This translaticn is expeccted to be done in a
manncr that will comply with the socio-economic

standinr of the client ~nd alsc punrantee the functional

viability.
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In any riven buildin~ work the consultants include
the architect, as the coordinator, the quantity surveyor.
the structural electrical, and mechanical engineers.
Both the eleetrical and mechanical services enpineers
arc normally enrared in the ease of larere buildine projccts.
The powers and duties are stirulated in the conditions
of apreointment,
The main contractor as well as both the contractor's
own sub-contractors and thc nominated sub-contractors
and suppliers carry ~ut the construction werks. Their
appointments and their relationships with one another
will be elaberated upon in the next section of this

chapter.

Construction Contractors Classification

There are three broad catesories of construction
contractors in this country. These are

(i) Bir or larre firms which arc relatively
few and predominantly owned by foreipners
and in some cases in partnership with
Nirerians. This rmroup deminates the
exceution of larre project throurhout the
country and especially rsovernment projects.

(ii) Medium firms which form the second rroup
is a mixture of both frreien and indipencus
ventures and they undertake projects

smaller in nature than the first proup.
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(iii) Small firms 2re 'normally' indircncus
and are restricted in scope »f activities
by their lack of creonnisation and
resources. They operate mnst of the

time at 1ceal level.,

Contract-r Awardings System

(a) Repristration Processes

(i) The Contractors.

Except with a nrivate client, any contractor wishine
to undertake 2 government or public authority projects
must first be reristored with such an authority in the
appronriate cote;ory.

The process «f and requircements for repistration
vary from emrlnayer to employer. Therefore for any
eontracting firm to be elipible for contract award
with the varicus employine bodies, it must be prepared
to comply with beth the procedurc as well as satisfy
the requirements stipulated by them.

Registration process includes, in certain cases,
submission of a properly completed employer-desisned
application forms accompanied by a2 prescribed non-
refundable fee. In some cases the request for and
the submissicn of aprnlication form together with the
payment of aprnropriate registration fee are done
after 2 notice ~f contract has been given by the

prospective employer.
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The el~ss into which » firm is repistered is
determined by the resistration fee paid and how far
the firm hns becn 2ble to mect the requirements of the
employing autheority as stipulated. The fact that o firm
has been repistered does not ruarantee the firm a2 jcb
from the repristerine body.

Classification as well ns thc reristration fee vary
from one employer to another (see tables 3.3 and 3.6).

Repgistration is usunlly for a riven period of time
subject to renewnl or withdrawal as the casc may be
derending on the extent of c¢-oreratinn and understanding
thnt existed between the parties durinrm the previous
period.

In some instances certain clients have adopted
the uprradinge system, that is chan~ing the caterory
nf the firms from cne level to ancther after assessing
their perfrmances in the lipght of previous jobs
executed.

Somc of the information required to be given as
centaired in the reristration forms include:

(i) Name and address of appliecant
(ii) Name ~f the Company in full
(iii) Office Address

(iv) Previous repistration (if any) and elass
rercistercd with cother clients

(v) Jobs exceuted (with client or other clients)
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(vi) Jobs at present beinr handled (for client
or other clients)

(vii) Avianlable resourczs in terms of money,
equipment and personnel

(viii) Contract tyre for which application is
being made (buildin;-, Civil Electrical ete)
and eateprory

(ix) Name and Address of Bankers.

(ii) The Crnsultants

In addition to its members haviny- been recistered
under -overnment statute, consultine orranisations
wishins to obtain government and parnstatal projects
will have to comnlete and submit prescribed forms with
anpropriate fee before they can be considcred. 1In
some other cases it is sufficient only to complete and
submit an application form.

Invifation notice is usually riven in the local and

national dailies »f widespread readership.

Project commission and Design Procedure

Having: been reristered by the various employing
orpanicaticrs, the desin consultants have to institute
ollow-up action to find out where, when and which
jobs are eomins un and then to "lcbby". Recently,
however, desimn consultants have been requested to
submit sketeh proposals in competition among themsclves
but this practice is restricted to large rovernment

jobs.
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As there is no need for registration with private
employer, any design consultant can contact any privatc

developer for briefing on his intended project.

(i) Preparing the Brief

The architectural desipgn consultant being
the first to be appointed now becomes the desirn
conrdinator and receives bricfs from the client
in form of funeticn, requirements, fund available
and the time the project is expected to take-off.

Preiminary discussion may indicnte when
certain information is expected and a programme
drawn up. Suppcrtine consultants may at this
stare be suppested by either party for approval
and appointment.

The supportins consultants are, in turn,
briefed by the desirn encrdinator concerning
his own eonceptual ideas of the client's requrc-
ments, the function for which thc proposed
project is intended cte. From this time onward
both the desipn coordinat-r and the supporting
¢ nsultants proceed with their work independent
nf one another until meetings may be called to
resclve issues that are not clear or requirine
further consideraticn.

Mcre often than not the consultants and
the client are located far apart. In which

case consultation is not frequent and as such
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certain issues do not ret resolved or if
at all, at 2 considerable travelling cost.
The desipn process and the thorourhness

of the design scolutions may be seriously

hampered.

It is to be noted that detailed sitc
and scil analysis are carried out at this
stare.

Sketeh or Preliminary Design

After this initial interaction between
the parties weighing and erystalining ideas,
the desirn-coordinator will proceed to mnke
sketch desiirrn to be presented to the client
fer further consideration and approval,

The activities at this stagre include
detailed analysis of the brief 2nd the
nreparation ¢f an illustrative cutline
of the proposals.

An indicaticn of the project cost will
be prepared ns well to ruide the elient
decisicn and approval,

Final Design

Final desipn stape will include the
particiration of the quantity surveyor to
advise on the ccst implications of the
various desirn inputs from structural

and services encineers.
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There is more interaction betwecn the
desirn-cocrdinator and the supporting
coensultants especially that the drawings
arc now to be prepared in full scale frr
final rrescntation.

Full renort with estimated cost will

now be presented to the client for approvel.

(iv) Desifn Details and Production Drawinrs

This is expected to include producticn
of detailed drawincs with nrecise specifi-
cntions 28 well as drawinrs showing the
interrelatedness of structural, services,
and architectural desirns. Detailed site
plan, and bill of quantitics and cost checks
must nlso have been prepared ready for

tender,

Scale of Professimnal PFee

On comnletion of the desiyn and the aprroval »f
the e¢stimnted c¢ost the fees for the varicus groups
are cnalculated on percentace basis ns stipulated by
the povernment. These are percentarces of the actual
cost of the rroject (see appendix 2, remardless of

the size and complexity.
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Centract Awardine Body

This is a2 body set up by the emnloyer to recister.
invite tenderers and sclect tenders for the jobs
contemplated by the emnloyer.

It is 2 »ranctice usually ad-opted by povernments
and parastatals c¢specially that the projects are public
financed.

The composition of the Board is based on many
factors depending cn the orpganisation undertaking the

job and the naturc ~f the job itself.

3.10 Methods ~f Contract Award

Contracts are awarded based on the tenders
received and other conditions as stipulated by the
client beinr fulfilled by the tendercers. The proce-
dures leadings to the award are preatly influenced
by the rrevailing circumstances. However there arc
inherrent advantares and disadvantares in each of

the methods, described belew.

Bl T Tenderinr Methods

(a) Ouen Tendering:~ This mcthod of tenderings is o

common practice in the case of public funectionaries.
Advertisement is usunlly placed in widely circulnted
dnily national newsparer askine for tenders for the
proposed work. Local notices are also placed at
strateegic places in cases of minor works. The closine

datc to apply for tender documcnts and the time for



submission »nf the tenders are normally stated. Non-
refundable deposit ~f between ten naira (N10,00) t
one thousand naira M1,007) is required to be made by
every intending tendercr.

The advantares of oven tenderins are, by far

outweihted by the inherrent disadvantares,

(b) Selective Tenderinm:- 1In this method eompetitive

tenders arc obtained by drawings un a short list of
centractors of established reputation. This list is
drawn up on cvery nccasion the nced arises tn ad -t
this methrd of tenderin=:. Like the open tenderin: it

has advantares and disadvontares.

(¢) Nepotinted Contract:- This is usefully employcd

for eonstruction work »f difficult nature where the
magnitude of the invelvement is not knewn or where
early completion is most important. Under a contract
of this nature there is usually no time tc prepare
detailed drawinrs and bill of qunntities. There is
always the danmer that the price obtained in this

way miyht be higher than arainst competitive biddine
unless the nepotiators are experienced.

Another form of selection that can be classified
under this heading is the serial system of contract.
This system c¢nn ensure very kcen prices. Here the
centractors are requested to tender for cne job, say,
school., On the basis of that the successful tendercr
will be contracted to build several other schools at the

same rates.
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(d) Cost Plus Contract:- In this method, all labour,

sub-contractors, materials, plants, and sc on are
carefully recorded and documented: and to these
recorded totnls the rates that have been merotiated
are addced to give the finnl total cost., PFor example
if the assumed nerntiated rate for labour is 25% and
the recerded labour cnsts as paid out by the builder
to operatives is N40,N0 .00 (Ferty thousand Naira)
the am~unt £~ be added to the final acccunt for labour
will he NUD,”00 nlus 25% of R4D,0N0 = NUYr,000 +
NIO,00n =  N50,000.

This method is employed by clients in such
places where there is difficulty in obtainines labcur
and material, and transportaticn is difficult duc
to lack of ~2ccess rcad, or where rcads are not
motorable. In such a case the ceontractors will be

reluctant to tender.

(e) Cost Plus Fixed Fee:- A feec quoted in Naira

is inserted in the contract instead of the percentare
plusn, ¢ in the cost Plus Contract. PFor this methcd

a fairly accurate estimate of ccsts must be worked
cut sno that the nepotiated fec can be realistic

and satisfactory both to the client and the builder.

(f) Tarpet Cost with Variable Fee:- This is

similar to the other nrevious twe negntiated form of

tender, the bir difference beini that the fee or profit



"

is fixed neither by rerccntage nor a set sum. Usually
a fee¢ in nairn is set that can be increased or
decroased by means of apreed percentare between the
parties. For example assume the target cost of 2
project to be estimated at ¥100,000 (one hundred
thousand naira) the rercentame plus or minus rate
apgrecd a2t 25% with a fce of N1M,000 (Ten thousand noirs),
If on the completion of the project the cost is found
to total K90,n0N (Ninety thousand Naira) the builder's
fee will be incrcnsed by 25% of the larrest cost minus
the final total cost i.e. 25% (M100,000 = N9) ,000),
In this case¢ the builders fee will be B0 ,000 (25% of
(N10,0n0) = W12,50" (Twelve thousand five hundred nairs).
The reverse is the cnse where the final tctal cost
is in cxcess of the tarpet cost.

It can be scen, thereforc, that a reasonably
accurate estimate of the work would need t< be werked

out before roine on arrcement of this nature.

() Package Deal (All-in-Service):- So termed becnusec

of the all-in-service it provides. The ~rreement
is usually between the cmploycr and the builder

who will perform the role of the other members of
the building team. It isthe methed usunally applied or
adopted in industrial type of construction works,
This method has 2 number of inherent advantages 2nd

disadvantarecs like the others too.
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Invitation to Tender.

Tenders are invited using any »f the followin::
methods : ~
(i) Tender notices in widely circulated
newspaper and loeal notice boards
(ii) Letters teo individual tenderers
(iii) Pre-qualification tender
Notice are usually inserted in widely circulated
newspapers for a predetermined number of times by
the employer. The nntices 1imit the tenderers by
speceifying the catepory of contractors elirmible t«
apply and requesting the payment of a stipulated
non-refundable processing fee., This fee varies
from employer tn employer and project to project.
The usual methecds of calline for tenders have
been reproduced on pares 72 - 7% including applicati n

for prequalification.



TENDER NOTICE T0 AHMADY BELLN UNIVERSITY REGISTERED

CONTRACTCORS AND CNNTRACTORS REGISTERED WTTH EITHER
FEDERAL OR STATE GOVERNMENT IN THE EQUAIVALENT CATEGCRIES

Because of the poor resnonse to the Iast enll for tender,
the following tenders which were teo clese on 16th April,
1977, have heen extended by another three wesks from the

date ~f first publication:-

AB/222 - Centre for Sccial and Ecomomic Research CB
and above,
AB/87 -~ Workshop, Stores and Offices, Faculty of
Arricultural - C3 and ahove.
Fresh tenders are hereby invited from Buildins and Civil
Enginecering Contractors ropistered under the catcgories
indicated apainst the following projects and having at
least 4 years exnerience with Ahmadu Belle University
capital projects and or similar experience elsewhere
in Nigeria:-
AB/235 10 Nevw room I & J. Quarters, Main Campus
~ 02 & above
AB/IAR (i) NAPFPP Zonal Sub-stations at Dan Hassan
(Kann 3tate} - C3 & above
AB/IAR (ii) N.A.F.P.P., Zonal Sub=Stations a2t Gushua
(Bhrno - State) - €3 and above
AB/IAR (iii) N.A.F.P.P. Zonal Sub-Stations at Mokwa
(Niger - State) =~ C3 and above
AB/132/1 6 No, Senior Starf Houses; 6 No. Boys Quarters,

I.A.R., Mokwa - C3 and above.
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AB/132/2 3 rorm - € No, 2 -~ rym I. & J. Quarters
I.A.R. Mokwa (Niger - State) - C3 and above,
Contractors not previosusly recistered with Ahmadu Bells
University tut are reristered with either the Federnl
and/or State Government undcr the equivalent categorics
may tender upen payment of the apprepriate Resistration

and processing fees as shown below:

Caterory Repistration Fee Processinyg Foe
c2 N1n0.00 N20O .00
Cc3 N250.00 N500,00
Cch N500.00 N1000,00
El N100,00 N200 .00
E5 H250.00 K500 .00
E6 N500 .00 N1,000.00

Tender Documents may be obtained on appliecation by

rost or by perscnal cell on the Director of Works,

Estate Department, Ahmadu Belle University, Zaria,

uncn payment of the approoriate non-refundable

processing fee and/or repistrotion fee as the case

may be.

All applications must be accompanied by original
copy/cories of the reccipt(s) of the Reristration/
Processing fee(s)

All Tender Documents must be submitted in sealed envelo;c
marked "CONFIDENTIAL TENDER FOR PROJECT NO AB/..v.ive.."”
addressed te the Reristrar, Ahmadu Bello University, Zaria
and should reach him not later than 31st June, 1977.

The University Tenders Board is not bound to accept the

lowest of any tender,
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REGISTERED CONTRACTNORS
INVITATION TO TENDER FOR THE CCNSTRUCTION NF BUILDING
AND SPORTS CNOMPLEX.
PROJECT NN: AB/99 New Faculty of Environmental

Desifrn Phase 11

PROJECT NO: AB/195 Educntional Technolepry Centrao
PROJECT NC: AB/215 New Buildine for University Pross
PROAJECT NN« AB127 Sperts Complex and Gymnasium

Tenders are hereby invited from Buildine and Civil
Enginecring Contractors Repisterced under Category CH ono
having at least four (4) years experience in Ahmnadu Bellr
University capital prejects, and or similar experience
elsewhere in Nireria, for the construction and complextio
of the above listed projects.

Tender Documents may be obtained on application by post

or by personal call on the Director of Works, Estate
Department, Ahmadu Belle University, Zarin, upon payment
of a non-refundahle proeessing fee of cne thousand nairn
(N1,000,00) to the Bursar, Ahmadu Bello University.

All applications must be accompanied by the orieinal
copy/cupies of the receipt(s) of the processinr fee.

All Tender must be submitted in senled envelopes markoed
"CONFIDENTIAL TENDER FOR PHOJECTS NO AB/..ceve... ® addyc: i
to the Repgistrar, Ahmadu Bello University, Zariaz, and shouvo
reach him not later than Friday the 19th February, 1977.
The University Tenders Board is not bound tn accept the

lowest of any tender,
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APPLICATION FOR PRE-QUALIFICATION

Building Contractors repistcered in class F (1 millicn
Naira and abave) with either the Federal or Gongeola
State Works Repistration Hoards are hereby invited to
surnly for submission of téender documents for:-
CONSTRUCTION HIGH COURT AND “HARIA COURT OF APPEAL,
GONGNLi STATE YCLA, CONTRACT N™ GSTS 59/76-77. The
Consultant Architect for this project is:-
MESSER DESIGN GRMUP NIG. LTD., P. N, Box 346 MAIDUGURT.
The size and desii'n is similar to the Hirh Court
Building in Maidupun near Post Office.
Only Contractors, who arc capablc and willine to execute
the project within the arreca time and with first Class
Workmanship should arply. If more applications are
received as tenderers are required, the client reserves
the rirht to select n limited numher of suitable
contractors.

Application should be addressed tn:-

THE CHIEF REGISTRAR,
HIGH C2URT NOF JUSTICE,
GONGNLA STATE, YNLA.

to reach him not later than 1lst March, 1977 at 12.07nccn,
No payment of depasit should® be made a2t the moment,
but s¢leceted contractors will be asked to producc 2
receipt for a nen-refundable deposit from any of the
Sub--Trcasuries in the state torether with the submission

of the tender.



76

The notice may rive 2 brief description of the work
or just the name of the project or its number. 1In
addition, the closing date for the submission of tenders
nnd the "protective"” statement that the employer is
not bound to accert the lowest or any tender, are often
stated. The protective statements is probably ndded
to correct the ceronecus impression that the lowest
tender will always be accerted.

In the: ease of selective tendering letters are
sent out by post or by hand to the tenderers given
information as in the case above. The processing fee
may be waived in case one or twe firms are being invited.

The third case is similar in every respect except
that the following information must be riven by the
intending tenderer.

(i) Minimum contract value normally undertaken
(ii) Maximum contract value normally undertaken
(iii) Type of contract normally undertaken
(iv) Specinlists works undertaken
(v) Specinlists trades undertaken
(vi) Names of Bankers
(yii) Caterory of repistration with the employer
(viii) Cnterory of registration with the Federal
Government or any other employer
(ix) Details of at 1lcast three projects completed
during the 1last three years (within the

contract value bracket of N1 million and
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above) as follows:-

(A) Type of job and loeation

{h) Cost and datc completed

(c) Name of elient and the consultants

The date within which the information is to bve

suhmitted is stated in the publication., Upon the
receipt of the information a list of contractors is
drawn up and the eligible ones are sent letters of

invitation.

Processing Feeo

This is the amount of moncy deponsited by cach
tenderer to off-set the cost of producing tender
doecuments. Tt is non~refundoble and varies from ten
naira (H10) to one thousand naira (H1,000.00). Another
claimed reasons for charming the processing fee is
that it serves as a detcrrent to those who may want to

tender ocut of curiousity.

Cateogry Contract Value Processing Foe
Bl - E1 ¥1.00 - H2,000.00 -
B2 - E2 2,001 - N1n,000.00 -
C1 - E3 N1O,NMY - W2H,000.00 K100.00
c2 -~ EU N2h, 01 =R1IONG,NO0.N0 _ K200, N0
C3 ~ E5 N10n, 001 - ¥999,999.00 N3N0, 00
cl - EB N1l million and over N1,000,00
Table 3.7

Source: Pevelopment office Ahmadu Bello University,
Zaria.
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"3.14  Tender Documents
Any contractor who has fulfilled the prescribed

conditicns by thc employer is issucd with tender
documents. These documents are exnected to be returncd
with the submitted tenders.

The nature of tender documents vary from project
to project but the followins documents are common to
most projects.

(i) S8et of Drawines
(ii) Tender Forms
(iii) Bill of Quantities
Specifications (where there is nc Bill of Quantitics)
(iv) Lump sum quotation from (where there is no
Bill of Qunntities)
(v) General Conditions of contract (for contracts
without bill of Quantities).

At times, necessary information especially drawin: s
are not made available to the tenderers in rood time.

In certain cases tenders are invited when drawings
are still beins preprared. 1In such n case the tenderers
apply rule-nf-thomb methed in the computation of tender
firure tnereby leadins to folse impression,

3.15 Submission of Tenders

When submittini~ the tenders it is 2 request cenerally
that the following information be provided,
(i) Photo copies of registration certificate
(ii) Buildine works completed in the last three
(3) years (indicating clients, lccations,

and values).
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(iii) Buildine works on hand (indieating clients
cnntract reriod, total values and stapme
reached at date)

(iv) Details »f staff, statineg their number.
skill »nd qunlifientions.
(v) Details of facilitics and their lceatiors.

The submissicn is either by post or by hand and

the submitted tenders are usunlly opencd by a committc.
(but rarely in the presence of the tenderers) which
keeps the record of tendered firures nnd the completi..

time iriven by the contractors.

Coentract Award and Contract Acreemont

The committze, having noted the tendered fCiicurec
passes the submitted tenders to the quantity surveyor
for appraisal and comments. Any sucrected errors av.
nocted for correction ard clarification Ly the tendera:

The quantity surveynrs observations and recommenc:
tions are normally considerced ~lony with the followins
factors in making the award.

(i) Sufficiency of the tenderer in terms of
resources such as naterials, plant/equip--
ment, money, and personnel.

(ii) Projects currently beins executed (to
determine workload or the eontractor.

(iii) rrevious performance on similar project

with the client or clsewhere.
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(iv) Whether recistered with elient (this is
not strictly followed when the project is
of sophisticated nature and when there
is fear from the clicnt that those
contractors rezistcred under him mirht
not have been qualified otherwise to
undertake such o project).

(v) The qunted tender firure and comnletion

date stated by the contractor,

All the abnve noints are supposed to have been
considered hefore makineg the nward but the following extrace
surrests that these points might only have been stated
and not observed.

7 State Governor disclosed that o review of the
number of building eontracts awarded to contractors
had revealed that some <f them had over-stretched
themselves by ncceptinge too many contracts.

In view of this, the ;overnor added, "the
follewing contractors had been stripped of a
number of contracts as shown bhelow.

X Construction Company to forfeit six
buildins enntracts out of cirshteen; Messrs Y and
Sens, lost six senior service building projects
out of eirhtcen: while Messrs (W) had four plots

taken from him."

*New Nijerian Newspaner 26th Februnry 1977 pape 20



Contractors with bad reputation are even awarded

contracts as revealed below;

eves Towards the end of 1last year, the..... entesi.

into an arreement with .... The contrnet was

worth five pillion naira.... What amazes me is h~

could anyone bhe ignorant of the unsavoury reputa-

tion..... (The construction firm) has acquired

in the northern stntes., We should be able to

remember the .... inguiry which investigated

the affairs of the .... in whiech .... {the ccng-

truction firm) featured most preminently and

this is one of the coneclusions reached nn the

COmpAany.

"The eovernment views with serious concern, the

corrupting influence of...(the construction firm)

However, the successful contractor is communicatad
of his performance and asked to appear for the signing
of the contract. For hig project the sirnatories are

the contractor and the renrescntative of the client.

“"New Nigerian Newspaper 25 th February 1977 pare 5.
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Puring the sisning period, the amcunt for liquida: 2d
and ascertained damares are inserted. This is the amcunt
of money to be eharpred nn the eontractor in the evemnt of
his failure to ermnlete the contract within the stipulnted
period without just cource. The same is done for the
retention moncy which is deducted and may he used feor
any dcfgcts noticed within the specified peried.,

Some times the completion date for the contract is
fixed durinr the signing of the contract.

Contractor hardly have time to o throuyh the
terms of the contract and neither is there any attempt
ever to translate the terms to illiferate or non-Englicsh
speakiny contracteors.

It is cxpected that the contractor should go back
tn the client's orpanisation for the collecticn of the
contract documents after sisnini; but if the contractoer
is not yet ready to commence werk the enlleection may
be delayed. Delivery of thc clients rerresentative's
dceument especinlly for ministries' works serves as
notice to their enrineers that contract has been
awarded,

On biy projects mobilisaticn fee is usually paiad
to the contractors and in some cases materials such
as cement ete. are supplied.

The quntatinns below expose the abuse of this

kind wmesture by some contractors.,
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*Contractors handlinrs the Universal Primary
Educsntion (UPE) buildines in .... have been
warned aprainst convertine materinls meant for
UPE tc other rrivate jobs.

Mr. ... dacried the attitude of some of the
contractors who sourht to thwart the efforts
of the rovernment by not vsine the cement

and other materials which the government
helped them to purchase for the purposeé

they were intended”,..

e+ *"He said the scarcity of cement had
rrompted the j-overnment to sell the commodity
at the subsidised prices to the eontractors.
"But instead of seizing the oppertunity to
complete the building on schedule, many of
you collected the cement to sell", the

Commissicner addcd.

*New Nijrerian Nespaper 5th February 1977 pape 13.

"New Nigerian Newspaper lst March 1977 page 19.



.++s+"Some of the contractors after c~llecting the
mobilization fees simply abandoned the jobs
after starting while others who made efforts
to build used "extremcly poor materials in order

te maximise their peafits”.

Immediately after si_ning the contract apreement
an initial meetine in held to
(i) intrnduce members of the team
(ii) discuss likely construction problems
(iii) discuss information required
(iv) ascertain date of site possessicn
(v) Any other issues.
Fcllowing the discussions at this meeting the
issue of the sub-contractors and surpliers is resolved,
These are either nominated or non-nominated.

Contract Administraticn and Execution

Relationshin between Partics to Contract: The nature of

contract award, the prnject, and the methods of appoint-
ment of the various pgroups, help in shaping; the types
of relaticnship that exist between the parties to a
buildings contract.

There are penerally two types of forms of contract
aprecment in use. e is for projects with bills of

quantities and the second type without bill of quantities,.

"New Nigerian Newspaper 25th April 1977 page 28",



These two types of arreement forms differ essentinlly
in the manner of presentation. Bill of quantities will
be replaced by a copy of the contractor's 'Schedule

of rates' in a contrnet without bill.

Relationshipr that exists between the parties will
affect methnds of payment and the appreoach to the
supervision and control of work on site. In nermal eases
the architect is commissioned by the client and he
(the architect) is empowered to make the appointment
of the other ennsultants. In this hc not nnly cocrdinatec
the activities »f such consuliantgs but pays them their
dues. In cther cases the appointment of the cther
consultants is 2lso carried out by thc client in which
case payment is by the client but problem of coordina-
tion is by the architect.

Other appointment pattern that is usually adopted
is that subcontractors may be nominnted or the main
contractor may be piven the power to anpoint his own
subcontractors, and in most cases the anpointment is
made direct by the client with or without the advice
of the eonsultants.

The problems »f these various metheds of appoint-
ment of the subcontractors are at times magnified

out of proportion in relation to efficient supervision

and e¢ontrol on ths «itesS,



Supervision and Control

Project suprervision and contrel is a joint respon-
sibility of the ~rehitect on bechalf of the client and
the moin eontractor. However the varicus methods of
appointment ean make L guite difficult feor beth the
apchitect and contrnetor to perforx this rele. It
is usunl, for examnle, thal the services consultants
would want to. and dn., exerecisc confrol and supervi-
sion over their desirms. Inverinbly such designs
are being installced by subcaontractors apnointed
dircet by the eliznt., This situaltion has rendered
it almost impossihle tn d2fine the line of accounta-
bility on most building sites. fAs a result control of
progress and vorkmanship ean be quite difficult to
monitor.

From time to time and 28 the work propresses
changes and extra work may be introduced arising from
one of the known causes such as

{i) Omission
(i1) Adadition
(iii) Substitubion/or alteratinn

Thesc may be as a result of

(2) chansses in owner's requirements
(b) differencea in site conditions
(e) chanres due to coordination problems

(4) mistales
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{¢}y inavoilability of original specification:
Such variations do constitute delays, disputes

and claims.

It is also a provision in the e¢ontract conditions
that in certain cases inspection and test of certain
aspects be carried out by architect or his represen=-
tative. This may lead to delay as well in that the
process of inspection or tegt usually takes lonrer than
eXxpected.

Differences in matters relating to supervision and
control are usunlly resolved during site meetings
where all the representatives of the various intercsts
are present. It is a kind of ‘once-in~a=-month' meeting
meaning that the various groups representatives should

keep accurate account. of what is happening from day to day.

3.1.7 Methods of Pryment

The usu2l way to make payment is throupsh valuation
and issuing of interim certificate. In this casc the
.job exequted to date is measured and valued including
the value of all materials and components on site
intended for the job hut are yet to be incorporated
into the buildine. A certain percentage of this amcunt
ig retained until the expiration of defects liability

period to serve ng insurance against defective work.
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Summary and Nbservaticn

(2) Government Control Mcasures: The construction

industry has a tremendrus impact on the implementation
of the maticnal development programme. This is so
becausc, nearly in 211 cases, investments in building
accounts for over 60% of capital project. The building:
industry on the cther hand reacts sensitively to any
government actions and this may cither bhe positive
or negative reaction espeeinlly in the ease of economic
buoyancy or depression. An acceptable level of perfor-
mance in the industry to a large extent is dictated
by rovernment interest in further development and
imprevement of both human and material resources.
These are essential for our cconomic revival and
survival.

Hitherte insufficient attention is being placed
on the administrative problems of the industry as
there are still no rerulations for the control of
practice and procedure that is now in operation,
There is yet ta be the rircht emphasic on the establish-
ment of supportive industries to ensurc the conservation
of our foreign reserves being uscd up on importation
of essentinsl commodities for the industry.

The lack of control and dircetive by the govern-
ment has serious repercussions on the cffectiveness
and efficiency of the construction industry with

respeet to the implementation of the n~ational development



programmes. It seems, for example, incredible that
anyone can start 2 building firm without qualifi-
cation, expericnce, plant, cquipment, or even busi-
ness premises. This makes it hardly surprisine

that so many consumers et caucht by the failure of
construction ecmranies. This permissive sattitude

of the movernment nesates the ;"0od intensions implicit
in the manpower development prosrommes as well as the
Indigenisation Act.

We live in an apge of consumer protection but the
client (larpely povernment) requirines this protection
is now 2 collaborator with the c¢ontractors and the
other professicnnls expected to render advice and
services. Consequently the quality of our buildings
today suffers substantinlly as a result of this
non-cooperative attitude.

(b) Administrative Lapses: PFaulty administrative

procedures make a large contribution to the inefficiency
in the industry. In the first instance the registroticn
and catepgorisation of contracters have not cnly failed

to achicve the purpose for which it is supposed to
achieve, it h~2s helped to introduce malpractices to

the detriment of the entire industry. One of the

good intensions of the registration is to ensure thot
only eligible contractors tender for projects intended

by the client, but the following: extracta convey the



impression that certain rersens or individuals render
such intensions nractieally uscless
".... the tribunnl observed that .... committed
serious viclation of the system of selective
tendering by including ....... eonstruction

company in the short list of contractors for

the hostel project.”

+"There was a misuse of the system of Tenders
by invitation (same as selective tendering) in
some cases, fnr corrupt purpcses.

There was 2 misuse of ths system of negotiated

contracts for enrrupt purposes®.

Requirements for the repistration eligibility
pre-supposes that nothing else matters if it can be
shown that one has the money;or has been repistered
before for similar jobs as may be intended in the
future and so nn. This misconception has in the
past led to the remark in the editorial column of

New Nigerian of 26th Arril, 1977.

"New Nigerian Newspaper 12th Mareh, 1972 page 5"

+"Defunct North Western Stote Government White
Paper on the Report of Commission of Inquiry
intn the State Tender Board.
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*'Contract jebs require some speecialisation and
abundant technical know-how. It therefore pehoves
whoever goes intc this line of business to be
adequately equiped and capable of executing projcets
in time and aceordine to specifications. Unfor-
tunately, we have had too many contractors who 2re
simply charlatans pnssessing no other qualifi-
eations except their official connectinns with
which they win contracts .

The inflitration of unqualified contracter is 2
further wreck on the intensions of recistration,

While everybndy can be a ccntractor it should be recopniscd
that not every contractor can be a builder. The job of
the building industry is specifically to building and

not necessarily to contract,

Reristration of contracters has been misinter-
preted to mean 2 'fund-raising' exercise by certain
clients. This view is corroborated by the compilaticon
of a long; list of controctors with few in the cnteporics
in which their jobs mostly fall. This following

statement e¢an be checked for further facts .

*Editorinl Column New Nigerinn Newspaper 26th
April 1977 nage 1.
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+", ,.more than 17,757 building contractors are

now rerpistercd bty the Works Repistration Bonrd

of the Federal Ministry ~f Works.

BE. ccisvias . snid the Board repistered 450
contractors under catersory B, 157, under catepery C,

and over 10, under catepory A"

The appointment »nf ecnsultant for the client's
projects in certain cases requircs similar procedurec
to that of the contractor's repgistration except that
aspect of competition is omitted. The omission
encourares maximisation of biases of the designer at
the expense of other consideratiomns,

Scale of professionnl fee is indicated by the
total projeet ceost - which in turn is dependent upon
the standard of finish and/or complexity of the projec .
This basis for the assessment of the consultancy
fee will militate amainst proper eontrol of project
limitations as the varicus ;roup are not encourapra
to apply principles of control.

The appointment of contractor is usually throuch
competitive tendering: which is wasteful in materinl
and time and hardly achieve its nbjective. Introduc-
tion of hipgh processing fee restricts the number of

tenders to such an cxtent at times that the competitive

+ 'New Niprerian Newspaper of 23rd Fcbruary, 1977 pp. 19.



nature is remnved. This processing fee have a way

of re-entering futurc contract sum espcecially one out
of many will win the present job for which tender has
been submitted,

Delay in the publieation of tenders, late communi--
cation cof invitaticns to tender, and delay in the issue
of tender documents espeecially drawinms have serious
effects on hath the contractor and the employers. The
contractors are forced te rush in their quotations
becausc of insufficicnt time nllcwed, and the resulting
tender figures are usually unrealistic.

The initial plannings and thourht put inte the
building project can, and often does, affect site
progress, co-ordination and control of situation., The
degrece of variation orders as well as the standard
to which the rroject igiaised are the reflections of

a deplorable initial project considerations.

93
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CHAPTER FOUR

S W S W B

4.0 DATA ON PERFORMANCE APPRAISAL "F PRNJECT DEVELOPMENT
AND MANAGEMENT PROCESSES

Four larpce projects were used to illustrate both
the inhecrent conflicts and/or harmeny that may exist
in the present system f approach to project develop-
ment and manarement as described in chapter threc (3).

Two basic strateries were used te bring out factors
which will be needed for the formulaticon of the thesis
concept.

One stratcgy was to review the case history of the
project from conceptinon to completion. In this re ard
a description of the nature of the projeet including:
the extent the function 2nd subsequently the nlacin-
of the contract hetween the varicus parties was necess-
ary in order to find explanation to any observable
points of conflict and/or harmony as the work prezsresscs,

The second stratcpy was to find factors bearing
on the peints of conflicts and/or harmony and subse-
quently te alloeate to the variocus individuals to
the ﬂgﬁ%?gs,their own share of respcensibilities.

This was done throurh the analysis of the report
throughot the durntion of the project develorment and
mana;z:ement processes,

Projects selection was based purcly on the fact that
one common system of contract award as described in

chapter threc should form the foeal print upon which
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4.1.1

4.,1.2

the ncw system will rest. This is so esrneeially that
present system is the one to he tested and modified
from the point »f view of conflicts and harmony
hetween the various interfaces ~f the system. By
eollecting points of conflict ~nd harmony it is
possible to rmain an insifcht into the extent and the

diraction ~of the modification.

New University Bookshop

Background: The idea of a2 new beookshop was first

initiated in 1972 when it became apparent that the
present (N1d) bookshop was incapable af adaptation
both in terms of eanacity and standard of amenities.

In 1973, scme architcctural consultants were
apprcached and werce rrovided with the brief of the
proposed bookshop-reference being made £o the
University Brokshop Thadan.,

Preliminary desijns werc reccived and Egber and
Associntes was accepted with some modifications,

Tyre of Structure: The new beokshop is a sinple squarc

block structure with a tctal flcoor area of threc
thousand cne hundred metie square (31ﬂﬂm2). It
inceorporates a basement, a ground floor and a small
central second floor. The funetional division of

the btuilding is nas follows:-
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(a) Public Zene (2.600m°>)

The publie zonc is mainly the sales aren,
display shelves for the books and staticnery.
and finally an exhibition area for the display

of recent important publicaticrn and acquisition,

(b) The 8ervice Zone (SUﬁmz)

This zone includes 21l the eoffices,
the teoilets, store and delivery rooms as well

as cther communal areas.

4.1.3 Contract Award (Tenderini Frocess): The methecd of

tendering used in this project was the selective
tenderins procedure. After considering the tender
sums submitted by the contracting firms selected,
Messrs D. Alberto and Bopinlla Limited was awarded
the contract for a perind ~f e¢leven months from
the 6th day of June 1977. The naccepted. estimate
or tender sum was one million 2and eipht thousand
two hundred and eighty seven naira forty kobo
(H1,008,287.40) .

The consultants and other parties ton the
contract responsible for supervision are as listed
below:

(2) Client: Ahmadu Bello University.

(b) Main Cecntractor: D. Alberto and Boeialls Limit.

a foreign construction firm with its head

office at Kaduna.
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(¢) Consultants: Architect - Messrs Egbor and

Associates with head-office in Lapos but
with an area office in Zaria.

Quantity Surveyors: Messrs Qu-Ess Partnership

with hend office in Lajcs hut with an aren
“ffice in Kaduna. Structural Engineers -
Messrs Nbi "bembe with head office in Lagss
but with an area affice in Kaduna. Electrical
and Mech2nical - Henri Mgs Partners with

their head office in Kadunn.

(@) Sub-Contractors:- Electrical S/C - Messrs

Zazzau Electrical. Suspended Ceilings -
Messrs Barada (@ N60,770.790), Metal Windows
and Drors - GMP Limited (@ N24,231.48),
Demountable Partitions - Messrs Barade Lim’ “ed
Tanking - Messrs Jasimpton & Co. Kaduna.

Organisation and Administration: The supervision of

this project was econrdinated by the cennsulting architcct
Messrs Egbor and Associates from an area office in
Zaria. They cryanised mectings.

The foreman of the constructinn firm has an
office on the site and was resident in Zaria. However,
other higher supervisory staff reside in Xaduna and
only visit the site two “r threc times 2 week depend-

ing on the activities that were taking place on site.
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Other consultants were not resident on site
or in the town, as it was considered that the projcet
was relatively simple, bhut visited the site as and
when necessary.

In addition to the consultinz architect, there
was also the clerk of works »n site representing the
interest of the client. His duties were tn report
on the progress, the qu2lity of workmanship, and
inspection of other aspects of work which may eon-
flict with the projcct objectives. Sometimes it
required the clerk to works to carry out, »r request

for tests on certain elements.

Summary Highlipghts of Site Meeting Reports:-

The supervising architect Mr. Thakur arranged
for the first site meeting for this nroject on the
9th of June, 1972 when the site has been released to
the main contractor as the contract was being signed.
The main purpcses nf this meeting as reflected in
minutes were:-

(i) To introduce representatives ~f the
various partics to the pronject.

(ii) To get all parties to mobilise
their labour force to start off so nos
to keep to programme.

(iii) To discuss other problems.
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The following firms were represented as folows: -
Egbor & Assncintes - Mr. S. Thakur
D*Albertn & Bogialln - Mr. S. Awento

& " - Mr., G, Lera

" ' « Mr. W, Cox
Henri Mos - Mr. Shield
Gu-Ess Partnership ~ ¥M,B. Abubakar

(») Programme:- As at this meetings the main contprrc-

tor had not yet rroduced a prosramme for the work and
he was advised tn endeavour to produce one during the
next site meetines to take plaee by the month end.

It was pninted out at this meeting that an
underground P & T cable ran across the buildin:-
area and must be diverted to facilitate foundation
works. The main contractor was then advised to
contact P & T for the impending diversion and in
addition should mnke necessary payments which will

e reimbursible throurh architcet variation order.

(b) Electrical Preblems: It wns nointed out that the

present lighting layout conflicted with the structurnl
covers, The Electrical congsultant was instructed

to confer with the structural engineer (who was abscnt)
to resolve the prohlem. Electrical installation
sub-contractnrs were to be invited by the Electrical
designer tc tender for the clectrical work nand to

make recommendation to the architect for the final

consideration and approval.
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(e¢) Progress Renort:- As at the date of this first

meetinz the main contracteor had made some prorress
on the site as shown by the portion of the fence
already erected and the number of trees felled.
The secen? meetine came ur on the 29th June, 1977.
The highlights include:

(a) Review of Progress:- Considerable degrec

of propress had been made in that thirty
two of the thirty six ¢olumn - bases were
already excavated and castine of the
columns started.

Payment to P & T had becen made for the diversicn
of the underground cabhle.

The electrical and the structural ccnsultants
were not present at this meetinie so that the matters
expected to be handled nnd reported by them were
not reported.

Hitherto the main contractor had not produced
a comprehensive procramme but remarked that time was
needed for the nreparaticn of a realistic planning
programme.  Furthermore, the main centractor explaine?
that the sub-contractors who had not been appointed

will neecd to be part of o realistic proeromme

preparation.
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Interim certiflicates were issued to the tune of
eighty five thousand and fifteen naira and eight koho
(K85,015.08) and ninety two thousand six hundfed and
sixty one naira ninety one kobo (N92,661.91) to the
main contractor and the 0.5. respectively. This was
settled without delay.

The sitc seemed to have started very well as is
usual of most new sites and this was remarked in the
'handing over note by Mr. Janusz Zielonka a senior
Estate Architect. Mallam Buhar replaced Mr. Perrera

as Clerk of Works.

(b) Insulating Materials for Roofing: The Architect

drew the attention of those present at the
meeting especially the 0.5. to the use of
alluminium sheeting for the roofing without
any insulating material beneath and explained
how unconfortable it would he to the users
cf the Bockshop particularly during the intense
heat since air-conditioners were not likely
to be provided in the building. The Q.8S.
was therefore instructed to explore and
recommend the appropriate insulting material
for the roof. The cost of this would be met
by a variation order or from the prime cost

whichever was appropriate.

#.gﬂ-"':'."" et -
;’f?; “"'kijnh“*%&
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The next meeting was scheduled for 20th July, 1977
and the key noints of discussion include:

{(a) Quiity of Reinforcement: The Clerk of Works

reported that no cube test results were available, The
contractor was therefore instructed to send samples of
conerege cubes used during concreting for testing in
the Civil Engineering Department and the results sent
direct to the Structural Engineer who apparently was
absent once apain., The Estate Department was to be
copied.

{(b) Underground P & T Cables: The underground P & T

cables had not be diverted as yet by the P & T men
despite the payment that hag been made. Heowever, assurance
had been received that this would be carried out as
soon as possible.

{c) Tanking: The Architect now authorised the
main contractor to choose a specialist who would carry
out the tanking to the basement but should stand
gurantor in the event of bad performance or failure.

{1) 0Other Issues: Tender documents in respect of

the ceiling, partitions, windows and doors had bheen
sent cut tco the short-listed sub-contractors.

The date for the next meeting was fixed for 1nth
August, 1977. The discussion at this meeting was

focused on:



(a)

(b)

(e)

(d)

(e)

Test Results: The main contractor complained that

results of cube tests by the Civil Engineering
Department had not been obtained. The Clerk

was authorised te collect the result especially
that the Structural Engineer was living outside
Zaria,

Tanking: Messrs Gottschalk arents for water proof-
ing membrane have heen invited to qucte for this
item of work to the basement and that they would also

ruarantee their own work.

Floor Tiles: The Quantity Surveyor cbhserved the

exhorbitant quotation for this item. The architect
therefore instructed the contractor to purchase

the floor tiles from Matef whose price was considered
fair.

Site Instructions: The Architect instructed the

main contractor and informed all present that all
site instructions if not issued on the proner
consultant sheets should be entered in the site
diary and later confirmed in writing by the party
and copied to all who are invoclved.

Interim Valuation Certificate: The Estate sent

the interim valuation certificate dated 8th September,
1977 for sixty four thous2and six hundred and
eighty nine naira ninety seven kobo (N64,689.97)

being payment for the main contractors work.
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The next meeting was scheduled for 7th September,

1977 to discuss

(a) Programme and Progress: The construction was

progressing satisfactorily and the main
contractor had finished preparing work programme.

(b) Koof Insulatinn: The Quantity Surveyor supcested

two alternatives for use in this case. These

are
(1) Sisal eraft 716mm double layer or
(ii) 25mm plass fibre.

(e¢) Nomination of sub=Cantractors: The main contractor

requested that the sub-contractors for electrical,
windows and doors be nominated to curtail delays.
The next site meeting was fixed for 12th October
but was not held due the fact that the architect was not
present Rather a letter was sent re-scheduling the meectine
for 2nd November, 1977. This meeting was well attended
by all members except the structural engineer.

(a) Nbservation: The architect exrressed dissatis-

factien with the lukeworm attention being paid to the
site meetinps by Messrs Obi Ohembe after he the architect
had apologised for his unanticipated absence during the

Netober meeting.

(b) Discrepancy: The main ccntractor pointed out

the discrepancy between the quantity of steel as stated
in the Bill of Quantities and the Structural drawings.
It was indicated in the Bill of Quantities as twc hundred

tons (200 Tons) whereas the drawings showed it as two
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hundred and twenty tones (220 tons). The Quantity
Surveyor was then asked to sort this out.

(¢) Electrical Sub-Contract: Henri Mos reported

that tenders had been received from some of the sub-
contractors invited. Mr. L. Hayab representing Henri
Mos remarked that their recommendations were jriven t.
two of the tenders simply because the third tenderer
submitted late. The tenders were as follows with
their term:

b 19 Elequip Installations Nig. Ltd.,

Tender fipure - One hundred and thirty four thousand

six hundred and forty nine naira (N134,649,.00),

a - Prices of the item arc fluctuating with effect
from date <f tender.

h.~ Import duties exemptcd from all moterial

¢ - Fifteen percent (15%) payment cn all orders

2. Akinpelu Electric Company Ltd. Kaduna.

Tender fipure - Cne hundred and forty five
thousand two hundred ond fifty six naira and
sixty eipht %obo only (N145,256,68).

third, but the late tender to he received was:

3. Zazzau Electrical Engineers Ltd.,, Zaria,

Tender Figure - "ne hundred and twelve thousand,
three hundred and seventy two naira 2nd eichty

seven kobo (N112,372,87).
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Conditions:-

a = A further ($8,000,00) eight thousand naira
is assured if the client will issue custom
exemption certificate which will bring the
tender firure to (M94,372.87).

Prime costs to be added for dock systems and contisency.
The Electrical Consultants, civing some elaborate
technical explanations, recommended the Enitan
Akinpelu Electrica Company Company Ltd. despite
their high tender fipurc of H145,256.68. The

client however on receiving the tenders was

captivated by the relatively low tender figurc
of the late tenderers i.e. Zazzau Electrical
Engineers and the relative reliefs to be further
enjoyed and therefore scusht the advice of the
Electrical Consultants through the Architects.
This was given, with Messrs Enitan & Akinpelu
Eletric Company still being preferred by the
electric consultants.

The client finally decided to accept the
tenders of Zazzau Electrical Enrineers Limited and they
were apnointed fhe electrical sub-contractors by
Architects letter Ref. EAPZ/104/01/05 dated 15th
November, 1977. Valuation certificate Nos.

4 (Ref. AB/N22/73/94 dated 1Uth Netober, 1977
for the sum of N67,250,88 was nassed for payment

to the contractor,
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The next site meeting was scheduled for the 23rd November,
1977.

The site meetine was attended hy all the profession~ls
and contractors already employed for the contract Messrs
Zazzau Electrical were alsc in attendance.

The electrical sub-contractors demnanded to be sunplie’
with:

1. Three (3) copies of drawings and specifization.

2. Architectural drawings

3. Prime cost of docks.

They alsc pointed ~ut that since the client cannot afford
air conditionine that provision be made for Fans. They
observed that the c¢olumns were alrecady cast and as such
the switches had to be repositioned away from them.

Messrs Eghor and Associates announced the seleetiin
of the folleowing sub-contracters toccarry nut jobs for

sums stated against their names:

J N B CONTRACTCRS CONTRACT S'M
1. Suspended Ceiling | Messrs Barada Ltd,, N60O,770,00
G WERAL Wintime & Messrs NACO Ltd. N15,375.9

o0 QMP. Ltd, P
3., Demountable -
Partdtion Messrs Barada Ltd W24 ,2%1,48
Yy, Tanking Jasimpton & Co. N32,113.00

Mcssrs Barade Ltd. were paid mchilisation sums »f
H15,351.0C and N9,633.90 respectively for the ceiling

and pertition respectively.
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The Architect recommended payment for interim
valuation Nos. 7 § Ref. EAPZ/10l4/0l/NT dated Tth
February. 1987 for the sum of K81 ,714.51 and Ref
AB/022/73/155 for the sum of N11,114.59 due to the
Main Contractor resnectively.

Meanwhile, the Bookshop management Board not
satisfied with the nropgress of the Bookshop directed thot
a member ~f the Bookshop management staff should he
present at subsequent site meetings and keep the Board
informed through renorts.

The site meetings held in January, 1978 heard of
accusation and counter-accusations., The discrepancy
in the steel had not yet been resolved and the Quantity
Surveyors and the Structural Consultants were again
instructed to find or recommend a solution to the
rroblem.

Earlier on, the structural consultants had informed
the Main contractor of their dissatisfaction with
respect to:

A. Reinforcement bars having nogover in several

areas and had heen covered up with plaster.
This implied that the required bond anchorare
hetween the cement and the concretc was not
obtained.

b. There were several honeycombs in several places.



109

The main Contractor refuted these charges
(Ref. RLC/AO/YU dated /78 and blamed the structural
consultants of nerretunl absence to inspect works

whenever the eastings of conerete was made.

Messrs D'flberto & Company emphasized:

1. The need to adhere to the programme by visitinge
the site while the formwork wns being erected, bars
arranged and concrate cast. However, the contractor main-
tained that if the consultant did not feel satisfied
with the work he could order for the recpening of the
suspected under-reinformed area fcr inspeccetion to be
eompensanted for the cost of executine such instruction if
the reinformcement was found to be adequate. They also
promised to ensure that they would despite the possessicn
af the working prorramme keep the structural consultant
informed when any future work is erected before castii,”
for his inspection. The contractor complained of
shertage of cement.

During the subscquent progress of the work, the
structural Enpgineer, despite invitation, did not turn
up to insnect the fabrication of the rcof trusses then
in propress and the casting of the hirh columns. 1In
view of this and their cften absence from site meetin, s,
the Architectural Ccnsultants wrote the Structural Consul-
tant Messrs Obi Nbember (Ref. EAPZ/10U/Gen/67) dated
16/4/78 expressing their dissatisfaction over the poor

supervision of the structural work. He was reminded
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of the need for close and effective supervisicn especially
as the work had reached a critical stape. Reinformecement
and concreting for high columns had berun and the root
trusses were heing fabricated,

On 31st March Mal. Ishaka Isa mentioned in his
handing over nntes that about 40% ~f the work has been

completed but the work was progressing rather slowly.

The following site meetingz was held on 26 April, 1980,

The site mecting was attcended by representatives
cf the Contractors, Consultants and Sub-Contractors.
Messrs A'Albertn was arain expericncins cement supply
shortage. The ceiling, partition, and window sub-contrac-
tors were to he contacted tc expedite action on their deliv-
eries. Henri Mns layout for lighting stands.

Structural Problems:

The Structural Consultants Messrs Obi Obembe having
observed some discrenancy in the structural work instructes
in 2 letter dated 6th April, 1978 that the Main Contracter
as follows:

1. That before any concrete work is cast, they

(the structural consultants) have to inspect
the formwork, the placement of bars and the
vibraticn of conerete due to the bad casting
of the roof heam (secticn 6-6) on sheet 10 of
the structural drawings. The structs were

inadequately placed.
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2. The twn rlaring faults observed by the 8truc-
turnl Crnsultants were the countless homecombs
and the cdres of the beam that were not
straight 2s they should be due te improner
vibration of the conecrete and the later due
to bad shutterine. The initial c~llapse of
beam was attrihuted to had eonstruction
procedure. They then: issued instruction as
to the procedure the contractor should use
in the construction of the beam. The Architce-
tural Consultant instructed the contractor
to ensure that the constructinn procedure
#iven by the Structural Consultant is to be
adoprted.

The Architect informed members present that the

Client had crnsented to the provision ~f cleetrical
and cconstructiconal facilities for the futurc installs:
tion of air conditioners.

The membhers comprlained of the problems caused by
these variatirn at advanced stages of the work and
expressed the fact that the client should have accepto!!
the recommendntin to provide for this facility earlicr
on as climate in this part of the country during the
dry seasoimakes this facility a nced and not a luxury.
The Architect said the desipners should have elements

of costs, functiomdl and acsthetic consideration.
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Closure of Site

The mecting was attended by the Contractor, Architect
Henri Mos and Partners. The structural Consultants
and most of the sub-contractors were ahsent.
The Architect noted with dissatisfaction the slow
pace of the work durine the last few months despite
the elapse of the proposed date of completion (30/4078),
The Main Contractor Messrs D'Alberto and Giampelli
on 14/7/78 expressed their dissatisfaction with the
attention being given to their interim valuation certificate
Nos. 10 and 11 (amounting to the sum of Seventy eight
thousand, two hundred and eijhty nine naira and ninety
one kobo - N78,294.91) issucd by the Quantity Surveyors,
approved by the Architect and reccmmended for payment
hy the Estate Department for the months of July and Aupust.
On the 20th Septembher, 1978, Messrs D'Alberto &
Giampolli through a letter to the Architect and copied
all concerned (Ref. SA/AN/39) gave a three days ultimatum
for settlcement in respect of intcrim valuation Nos 10 and
11 or they would close up the site.
During the 2Qth site meeting, Mr. Audu representin-
the contractor informed members of his firm's decision
to close up site as from 2nd Dctober, 1978 due to the
client's failure to meet his financial obligation.
The University was suffering from finaneial problems
due to the austerity measures introduced at the National

level to help save the eountry from financial embarrassment.
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In vicw of the above effect on the University, it wrote
the Board of Directors for the Bookshcp to he prepared
to:
1. Pay economic rent for the structure they
were usine presently, or
2. To takecver the financial respongibility of the
new bonkshop (Ref B/CD/184/Vel.1/105 dated

29th September 1978).

Mnve to Re-Open Site:

After nearly one year of the closure of site the
University's Directeor of Works in a letter (Ref. AS/127/AD
134/215) dated 27th July, 1979) to the Vice-Chancellaor
exprlained the need to re-cpen the site as early as possihle
if the University was to avert the eventual’ increase
in costs of project 4due to inflation cn labour, materials,
plants and eosts of remobilisation. He recommended thc
provision of six hundred thousand naira (N600,000.00)
which he felt would take the sturcture to funetional
completion,

In a letter dated 6th August the Vice-Chancellor
accepted and approved the proposal. The Director of
Works in a letter Ref. AB/134 dated 10th Aupust, 1979
instructed the Architect copying all parties concerned
of the instruction to re-open site and promised to

effect the following:
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1. Settle 2ll outstandini bills in favour of

the Main Contractor.

2. Settle issues relatingz to revision of contract

period, claim on extra cost arising from

the suspension were to be worked out during
the ccurse of the work as provided for in the
contracts documents.

The Architect convened a meetinr for the 12th of
September, 1979. All partics involved were in attendance
except for the Main Contractor (who had nartially
re-occupied the site) and the Structural Consultant -~
Messrs Obi Nhembe. TItems discussed included the
following:

1. Re-commencement of work on site.

2. Financial implieation.

3. Materials on site.

4. New likely ecompletion Adate.

Compensation

The architect informed all that the hasis of
cempensation would be:

Claims for delay.

Claims for re-mobilisation on site.
Materials

The Main Contractcr, Sub-contractors and the Quantity
Surveyor were to assess:

1. Materials con site

Personal (if any at all) materials required
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2. implicatinon (inflation)

3. Delivery prerincds,

Doors, Display and High Level Windows

Messrs GMP informed those present 2t the meetin:-
that all materials were now navailable in the country. no
delivery dates can he mentioned due to the discrepancy

between the desiyn drawine 2and the site dimension.

Partition and Ceiling

The Architect informed the memhers of the foldine
up of Messrs Barade Limited and said he would appraach
Arewa Limited if they would complete the work of Messrs
Barade,

At the subsequent site meeting the Main Contractor
confirmed receipt of payment in respeet of interim
valuation certificate Nos 10 and promised to re-start
work tokenly promising to fully cooperate only after
all outstandings payments in their favour had been madc.

The Architect informed all concerned to document
their claims for delay, re-mobilisation and inflation
Messrs Znzzau Electrical Limited, the clectrical
sub-contractor informed the members of their unwilling-
ness to resume on site until they had received payment
for their claim of 2nd Netober, 1978,

Their claim had been approved for payment, but
the Architect directed them to pass all future claims
to be certified by the Electrical ennsultants - Messrs

Henri Mos before being rassed to Architect for aprroval,



Structural Conflict

The Principal Estate Structural Engineer while on
a visit t~ the site rave direct instruction to the Main
Contractor who was hesitant to implement it. The
Architect on bheinr told of this wrone channel of
instruction on works, in a letter (Ref EAPZ/104/Gen/T6)

dissociated themselves from any resultant effects this

instruction may have on the structure ns this instruc-
tion should have heen nassed to the contractor through
the Architect ~nly.

However, the Estate Principal Engineer noted on
the site diary on 17/10/79 of the structural discre-
pancy of the steel ronf trusscs and instructed the
Architecet t~ instruet Messrs Cbli Nhembe make pood
defects. Messrs Nhi Ohembe said after inspection
that there was no remedy as fault was due to poor
workmanship ~f the contractor and referred to their
letters dated 6th July, 1979, 15th July, 1979. 28th July,
1979, 7th Aupust, 1979 and 12th Nctober, 1979 to
contractor,

The Architecet instructed as follows in respect ~f
the structurnl work:

(n) The co-nrdination and surervison and direct

instruction to the contractor would be the
sole resnonsibility of the Structural

Consultant.
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(b) The Main Contractor was to anpoint experiencer
steel fabricators acceptahle to Messrs 0Obi
Nhembe.

(¢) All eonrrective werk on the steel work would
be carried out under the supervicion ~f
Messrs Ohi Nhembe.

Propramme of Works

The Main Contrnctor had not produced 2 working:
programme duc to the non-appointment and non-resumption
of certain sub-contractors. Messrs Zazzau Electrienl
insisted on n~t resumins on site until the sum of
N30,518.00 in their favour was settled. After this,
they would resume and renlace all damarad electrical
works. The Quantity Surveyor had not prepared the
stoppage of work due to non-payment, Thesc debts were
settled and work on site resumed, The abscondment
from site of Messrs Darade Limited with the advance
nayment didn't cnuse any loss to the client since he
had executed nther works on the Senate Block work more
than the advance payment and hence the client would
recover the advance from payments due to Messrs Barade
Limited.

h.2 A.B.U. NEW TEACHING HOSPITAL -~ SHIKA ROAD, ZARIA

4.,2.1 Type aMd Purpese cf Structurc(s).

The new Ahmadu Belln University Teachins Hospital
was originally cconceived and desijned as one thousand
(1,7N) hed hospital in May 1972. Based on this

projection the authorities concerncd approved the
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feasibility studies and the preliminary drawiniss. Duc

tr the large and complex nature of a mndern and sophisti-
eated project like this and the enormous czost to be borne by
the client, the pronject was to he constructed in phascs
as follows:

Phase 1:

Phase one of the nrnject comprises of laundry kitchen,
cantral suprlies and sterile department, cobhsterics 2nd
Delivery suite (Main Ward Bloek). The eontract was
signed in October 1977 and scheduled to be comnleted
in June, 1979.

For the purprse nf this study I'11 limit myseclf
te phase T only since it is the first and only nhase
under construction at the moment.

Phase IA:

This cemprises of the Radiclopy, Accident and
Emergency Cperatine Theatrcs, Pharmacy, "ut patients,
Physiotheraphy, Chemical patholopy and related depart-
ments. This (TA) phase is yet to be awarded at the time
of writiniz Phases T and TA are actually inter-department
and the hospital eannot become operational without the
completion of hnth phases.

Phase II: Staff Housinr and Para-Medical Schools.

Phase two of the hospital project consists a medical
school of Nursin~ nnd Housing Units, especially as the
new hospital is some cirhteen (18km) kilometres from the

present hosnital in Tudun Wada,
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Other structures that are to be part of the Teac:ins
Hospital complex are: Institute of Health Headquarters,
School of Nursing and Laboratory Technology and the
Medical School.

PARTIES INVOLVED IN TEACHING HOSPITAL CONSTRUCTION

CLIENT
CENTRAL - Federal Ministry of Health, Lagos
DIRECT -~ 1Institute of Health, A.B.U., Zaria
OVERALL - Estate Department, A.B.U. Zaria.

CONSULTANTS -
ARCHITECTS - Inter-State Architects - Jos
STRUCTURAL -~ Civil Structures Associates, Kano
MECHANICAL - Soboyejo Associates - Lagos
ELECTRICAL - Chris Fajemirokun Associate - Jos
QUANTITY SURVEYORS - Adesoye & Partners -~ Kaduna
EQUIFMENT SCHEDULE - Associate British Hospital Eqgpt

Limited.

CONTRACT DETAILS:

CONSTRACT SUM -~ 20,402,227.95

COMMENCEMENT DATE - 29th January, 1979
COMPLETION DATE =~ 31st January, 1980.

MAIN CONTRACTOR - New Nigerian Construction Company-Kaduna

SUB-CONTRACTORS :

ELECTRICAL INSTALLATION & FITTINGS - Messrs Zazzau/
Lillieker Electrical - Zaria.

STRUCTURAL STEEL WORKS - Ace-Metal Construction (NIC)
Limited.
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LIFT INSTALLATION - TP, Steiner & Co. Ltd.,

DEWAGE TREATMENT PLANT - BEWAC (Satec Ltd)

SUSPENDED CEiLINGS ~ Engineering Supplies Litd.,
PLUMBING INSTALLATION - Heden Nip, Ltd.,

MECH. INSTALLATION & PLANT - Mandillas Ltd. ‘
DINNING ROOMS ROOF TREATMENT - Standard Safety Ltd.,

TREE PLANTING - Ministry of Agric. & Forest Research,
Zaria.

NOMINATED SUPPLIES:

METAL. DOOR FRAMES - Gottschalk -~ Kaduna

ALLUMINIUM ENTRANCE DOORS ~ G M P Ltd., Kaduna
SANTTARY WARES - Gottschalk Ltd., Kaduna

Organisation and Administration

The parties inveolved in the construction is as reflected
in the foregoing pages. Due to the complex and extensive
nature of the project there was the need for close
association of the works by the parties engaged.

The desipgn Architects - offered nost contract services

which involved supervisionof the whole construction nroject
on behdf and for the client .nd co-ordinating the activi-
ties of other consultants on the site. 1In certain cases
they also acted as arbitrators between the subcontractor
and the Main Contractor in cases of simple conflicts.
Generally, all the consultants were to provide residen-
tial supervisory services on site. This means that

the consultants were to operate a site office - provided
for by the Main Contractor - with a qualified resident

site staff who would be able to make site decisions along



the lines of his specialisation.

The Main contractor - Messrs New Nigeria Construc-
tion Company provided offices. storage facilities,
transport for consultants and generating (standby)

plant in case(s) of NEPA power failure.

4.2.3 Co-ordinating Meetings and Reports:

Numerous meeting were usually held on site to effcct
control and coc-ordination, the regular ones ' being the
following:

Consultants Meetings

This was usually held once in a month with consultants,
Main Contractor and some Sub--contractors in attendancc.
It was usually chaired by the Resident Supervisory Archi-
tect.

Contractors Site Mectings {(Progress Review)

This meeting was usually held weekly sometimes
monthly but preceeding the monthly consultants meeting.
It was normally attended by the Contractor, Sub-~contrac-
tors and scmetimes the nominated suppliers. At these
meetings rceview was made of the previous week's works
and a programme drawn as to what was to be done the
following week,

Reports

Copies of minutes of the Contractor's weckly site
meetings were sent to the Resident Supervisory Architect
who went through them to acquaint himself with the

progress and problems of the contractor and subcontractors.
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Similarly copies of the minutes of all consultants
site meetinms were sent to the Client and all parties
concerncd to keep them informed of prosress and problems
on site before they: are communicated offiecially on
items that wmirht require their attention.

The Resident Architect used to submit to the Client
the monthly rropgress report in which the progress and
problems of the site were reflected. In certain cases,
work was slowed down or even halted for one of the
following reasons:

1. Lack of prompt and adequate policy decisions

cn certain matters. The Architect therefore
would compile for the client the information

reguired for action.

N

Lack of prompt anpointment of certain subcontractors
delayed the work and such subcontracts were a so
reflected under appointments pending.

3. Lack of settlement (or payment) of outstanding
interim payment certificates due to the contractor,
subconitractor and sometimes but rarely the
consultant,

In the terms and condition of contract interim payment
certificates were to be issued monthly and settled
within twenty one days of receipt by the Client.

However, certzin problems usually arose betweenvarious

partics ranging from non-receipt cof mails to the absence
of the person(s) authorised to take action on them when

received. The administralisc problems invelved in the



-t
ha
N

project were due to the involvement of several partiec
with the not teoe clearly defined role(s) e.g. the role
of the Federal Ministry of Works and Min. of Health
wore not clearly defined thereby delaying actions or
decisions on certain vital matters.

The initial delepation of duty of the Client to
the Institute of Health and Estate Department without
subscquent delegation of powers on financial matters.
e.z. certifying and recommending or Architect interim
payment certificates to the Federal Ministry for payment.

The supervisory client couldn't 2lsc appoint
subcontractors to carry out works on the project how-
ever, these administrative problems were sorted out
later.

The spatial location of some of the subcontractors
was such that they couldn't supervise or execute their
works effectively.

Site Meceting Reports:

The major clicnt - Federal Ministry of Health dclegated
the supervisory duty of the Teaching Hospital to the
Estate Department of Abmadu Bello University. However,
the consultants pointed cut for ease of administration
and proper co-ordination tha the dcleprtion should include

financial, this was later agreed.



Interstate Partnership had the sele responsibility
of providing post contract Architectural sunervision.
However, due to staff shortames, Ahmadu Bello University
Estate Department seconded Mr. Weblinski - An Architcct -
with interest and specialisation on hospital design.

The arrancement was made such that the university does
nct pay for the resident supervision it was itself
providing.

The site meetings were to be attended by the
reprresentatives of the following: Consultants, Contractor
& Sub-contractor.

Interstate Partnership -~ Jos

Civil Structures Associates - Kano

Adesoye & Partners - Kaduna CONSULTANTS

Estate Department, Zaria

Soboyejo Associates -~ Laros

Chrds Fajemirokun Associates - Jos &

New Nigeria Construction Co, -~ Kaduna - CONTRACTOR.

Electrical Installation % Fittines

Struetural Steel Works

Lift Installation

Sewapge Treatment Plant

Suspended Ceilings Specialist

Plumbing Installation Subcontractors

Mechanical Installation and Plant

Tree Planting

Living Rooms & Roof Treatment
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Thourh the mcetings were rezularly held on the 1last
Thursday of the month, 2 number of the firms had no
regular representative 2t such meetings. This was cither
due to staff shortapgcs (rarely accepted) lack of
transport facility by the firm's manarement or lack of
appointment of sueh subcontractor. The meetings discuss.rs
issues centred on the projcct as follows:

1. Programme

The general programme was reviewed and the works
checked to ensure that the programme was being adhered
and where amendments were needed this was done. It also
delibrated on the subcontractors that were required to
resume work on site and the programme of their work was
integrated into the master programme of works.

2. General Contractor

The Main Contractor would highlizht the problems
facing the site and the progress of the work. Where o
delay was beinpg experienced the cause of the delay
would be examined and a solution proposed for action by

the person or party concerned.

3. Sub-~Contractors' Vorks

The meeting would discuss subeontractors works that
were being carried out alens with other Main Contractors
works e.g. provision of electrical ducts for structures.
The effects or (if any) the progress or delay being noted
on the main works would be examined and sclution surpcsted
and if accepted would be communicated for action by the

party concerned.
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4, Matters Arising

The fellowing report is that compiled from the readin:
of the available site meeting reports. It simply high-
lights the major issues relevant to the study that were
discussed and therefore not a reproduction of the minutes
of the meetings. Reproduction of certain communicaticn
{(or their references) is only made where and when it is
felt that it will further reafirm the point being establi-
shed. From the record available to me at the Estate
Department, the minutes of meetings discussed the
phase 1 of the project.

The site mecting held in March, 1978 was attended
by representatives of the Contractor, the Consulting
Architecets, the Civil Structural Engineers, Adesoye nnd
Partners, Messrs Zazzau/Lilleker Electrical Company.
Programme

The resident supervisory Architect Mr. Wiblinski
announced the award of the following subcontractor
to the respective parties.

1. Plumbing Installation ~ Messrs Haden Nigerin Ltd.

2. Air Conditioning - Messrs Mandilles Ltd.

3. Supply & Sanitary Fittines - BEWAC Nig. Ltd.
However, the Main Contractor drew the attention of
the members to the effects the award of the contract
to Messrs Haden Ltd had on the overall programme and

the completion time. Messrs Haden Ltd. had quoted =
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period of one hundred and four weeks (104 wks) to complote
the project wherens there was only sixty five weeks

(65 wks) of the contract period remaining for the Main
Contractor. This implied that the Main Contractor would
have finished and handed over the works before a subcontroc-
tor to» him (Main Contractor) would have even finished

which is hirhly abnormal. The Architect appreciated the
points raised by the Main Ccntractor and promised to

point out the discrepancy for a sclution.

The Main Contractor wanted to o on to highlight
certain more inconsistency on the contract apreement but
was adviSed by the Supervisory Resident Architect to
commit all in writing. In the meantime a revised programme
of works due to the sub-contract award was to be drawn
up and agreed to by all concerned.

Structural Subecontractor

The structural sub-contractor Messrs Ace Metal Ltd
was rcquested to nrovide 2 resvonsible foreman on site
as the present foreman refuses to obey site instruction
rziven to him by the consultants.

General Ceontractor

The Main Contractor informed the members of the
provision of transport for the consultant’s ase. The
Sewape Trectment Plants drawings submitted by BEWAC
were not approved by Messrs Scboyejo Consultants and

BEWAC are meeting in Lapos to discuss details and bring



out a final drawing bthat might be acceptable to all.

Electrical Sub~Contract

The Resident Architect reported that all ducts had
been completed and would socn be taken over so that the
Electrical subenntractor could start on his job., The
Electrical Sub-contractor. Messrs Znzzau-Lilleker Ltd.
reported that materinls werc in transit for the job.

Ceiling Subcontractor

Architect confirmed and instructed that all ceiling
tiles and recessed lipht fittings to be metric 300 x 300
or 600 x 600 (mm).

April/May 1978

At this meeting 21l the consultancy firms were
represented. The apprninted subecontractors were present
except for Mandillas Nigeria Ltd.

Programme

It was peinted out by the Resident Structural Engincer
that the foreman for Ace Metal subcontractors still
refuscd to obey instruction from those authorised to dc
so, this resulted in their holding up works for weeks.
The contractor, pointed out that if such delays persisted
that he may have to make claims for extension of time.

The Electrical subcontractors reported the arrival
of one hundred cartons (100 ctns) of material and
requested the Main Contractor to provide storage

facilities.
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General Contractor

The Architect acknowledged receipt of the consultant
transpert vehicle provided by the Main Contractor. The
contractor reported that mobilisation payment had nct
yet been made to the newly appointed subcontractors
Messrs Haden Ltd. BEWAC and Mandillas were informed
that no cheque had been received from the Federal
Ministry of Health who had recently instructcd that
211 future certificates for payment be made on 2 Federal
Ministry of Health Standard Form, and signed by the
Supervising Regsident Architect. Mr. Joledo from Ace
Metal on a site inspection aftcr the meeting instructcd
his foreman to accept and obey instruction siven by those

authorised to do so.

Implications of Accepting Messrs. Haden's Tender

The problems raised by the Main Contractor durineg
the site meeting of March, 1978 was fcllowed by a letter
from Messrs New Nireria Construction Company pointing
out the implications and thcir quotation of 104 wecks
for completion and their stand on the proposed amendments
to the Standard Form of Subcontract apreement to incor-
porate the special conditions contained in the tender.
Part of the letter (Ref. TN/R0/318/78 dated Bth March,
1978) was directed to the University's Director of

Works. It reads:
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Dear Sir,

General: As Main contractors we arc asked to prepare in
conjunction with Haden Nig. Ltd., a subcontract agreement
acceptable to both parties. We assume that the tender
has been renorted upon both technieally and financially
and we confine our remarks to matters of a contractuanl

nature only.

Fluctuation Clause: A schedule of basic prices of labour

and materials at date »of tender is required.

Main Contractors Attendance upon Subcontractor: All items

referrcd to are renerally covered by the Main Contract
except for the provision of special scaffolding, srecial
hoisting equiprment (2 No tower cranes and 1 Nc mobile
care cn site)specially contructcd storage buildings and
the provision of fuel. These attendances if required
would nced to be covered by Architccts Variation Order.

Conditions Governing Payment:- The 20% advance payment

without deduection, the initial payment to cover site
installations 2and interim payments to cover site overhends
and matters for monthly certificate by the Architect in
the usual manner. The percentare of certified value
retained of 5% differ from that of the main contract

(10% to a maximum cof 5% of the contract sum). If thc
subcontractor is not prepared to conform with the Main
Contract condition, we would require interim certifi-
cates to be adjusted accordingly to release the excess

of retention that would otherwise be deducted.
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Technical Services Arreement: Authorisation to remit 10%

of payments abrond to be issued by the appronriate nutho-
rity.

Limitation of the amount of Liquidated

Damages payable by the Subenntractor. We dn net object to

this providines that our own liability to the employer frr
delays directly causcd by the subeontractor is similarly

limited in amount.

Main Contractor right tc set- ff to be restricted to arreed

sums between the respective parties: This qualifieation

does not appear to vary the standard conditions.

Special Clauses 1 - 13

(1) Original tender not inc’usive of Main Contractor's
discount:- The subcontract amount should be adjustcd
by the addition of 1/39th. This qualification wnuld
not then be required.

(2) Customs Duty: Exemption Certificates to be provided

by the appropriate authority.

(3,4,5,6,7 and 9) Concern technical cost matters.
(8) Cutting of holes and chases etc, by the Main

contractor. This is covered in the Main Contract.

(10) Date for completion: We are particularly concerned

with this aspect of the tender.
The subeontractor has requested a2 lensthy mobilisation
period plus 104 weeks site working whereas only 65 weeks

of the eontract nericd remnin.
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This period is wholly unacceptable to us and we have
aked the subcontractor to:

(a) Investigate the possibility of usine locally
rroduced materials so as to be able to comulete
under floor drainare work at an early date.
This would require the approval of consultants.

(b) Reconsider in the lizht of our programme
and the contract completion date the mobilisa-
tion perind required and the installations
nrogramme for the subcontract works.

Shcould we be instructed to enter into subcontract apree-
ment which delays the Contract Completion Date, we

would expect to be allowed an extension of time in
accordance with Clause 23 of the main contract in order
to accommodate the subcontract works..and reimbursement

for costs incurred under clause 24,

(11) Coneern employed requirements.

(12) Sectional completion: We decm this is all in

accordance with clause 16 of the Main Contract.

(13) Not applicable to this subcontract.

Providing that Haden Nigeria Ltd, can reduce the time
required for the completion of the subeontract works
to a perind acceptable to both the employer ard our-
selves, we have no objection to entering into a
subcontract apgreement incorporatine the above

amendments.
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The site meetins held on the 5th of June, 1978
discusscd the contractual problem involved in the
appointment of Messrs Haden Ltd as subcontractors on
the project.

The Architcet infermed members present at this

meetingz that “"Sectional completion” would enable the

contractor to finish his work and handover while Messrs
Haden ccentinue to finish their work and handover at a
later date since it was almost practically impossiblc
to complete the work any earlicr.

Haden Ltd. attributed their lack of mobilisation
on site to:
The lack of payment of mobilisation fee due to them:

- Absence of a secure store on site

- Absence of details of sanitary ware.
The contractor assured them of storage facilities but
observed that they (Main Contractors) couldn’t remit
any sum to Messrs Haden because they have in turn not
received such payments. They cxplained that the normal
monthly valuation would be fcllowed.

Progress Repofts: The progress report for May, 1978

indicated in brief that delay experienced on site

was as a result of a number of factors, the main ones

being:
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Lack of Adequate Information: The abseénce of enough

information especially on details of drawings. Therc
was not yct a written policy recarding the method of

payment.

Appointments Requircd: The appointment of contractors

for the supply of sliding and folding doors. The
nominaticn of a contractor for the overhead tank.
Shortagcs

There was inadequate water supply from the watcr
board and electricity board NEPA. 1In order to allevinte
the problem the Main contractor was using water tankers
to fetch water from the water works which is almost
10km frem the site.

The menerating plant on site was supplying the
Main Contract essential plant. This powcr cuts from
NEPA were affectine the electrical sub-contractor in

the installation.

Delays
The delay experienced was the non-installation

of under flocr services duc to late appointment of
sub~contractor.

The progress report of May, 1978 a period of
one year of the preceeding cne showed that certain
shortcomings menticoned had not been tackled by the

party concerned.
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Appointment Required

The sliding and folding doors, steel gates and
rcllers supplier had not becn nominated., The nomine -
tion of a sub-contractor for the creetion of an cverhcad

water tank,

Shortages

Mandillas Ltd. had not cstablished site office
let alone to start off their works. The Quantity Survey r
and the Structural Consultants had not yet provided

resident supervision on site.

Delays

The delays cxperienced was due to the non-payment
of Contractor by the Client. This had led to the con
tractor reducing his work force as interim payment
cortificates Nos 19, and 20 with total value eof

N106.000.00 is still outstanding.

APRIL '79

The progress report for April, 1979 sent to the
Client indicated that Federal Ministry of Health had
not yet taken a decision reparding the tenders for
kitchen, laundry oand mertuary cquipments. Some of the
eonsultants had not get provided a resident superviscor,
However, assurancce have becn jriven of the appointment

of a Quantity Surveyor to resumc non site shortly.
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Shortages

A number of materials and c¢quipments had been
ordercd from overseas and were still being awaited.
The Federal Ministry of Health is to issuc user
certificates tc allow for exemption of custom duties

on the cquipments.

Delays

The delys experienced in the contract were
enumerated and attributed to the following:

Lack of prompt payment to contractor, subcontractor.
Interim certificates Neos. 25, 26. 27 and 28 to the value
of N1,166,000.00 still nutstanding.

This consequently led to late payments to subcont-
ractors who sometimes abandoned the site and would take
a very long time toc re-mobilisc even after payment hoA
been cffected.

Government introduction ~f form 'M' inspection
at the ports of shipment further delayed the works
as the imported materials and equipment awaited the
inspection for months.

The non award of contract for built-in equipments,
has delayed the works as the building works couldn't
be reasonably carried beyond the point of convenient
fixing of these equbments. As pointed cut earlier the
non-issue of user certificates for custom duty

exemption further delayed clearance even at our own rorts.
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These delays have an adverse effect on the cost of the
project as claims following extersion of time were

enormous.

Effects of Non Payment of Certificates

As pointed out in the propress report submitted
to the client, the non-payment of certificate by client
adversely affect the rate of progress and quality <f
work due to the general reduction in the labour forcc
and supervisory staff. 1In certain cases, the subcontroc-
tors withdraw their services only to re-~ccuny the
site a long time after payment had been made to them,
thus affecting the programmes of works followed by
claims for redundancy, fluctuntion and application for
exterBion of time. Take for example for four con-
secutive menths,; the interim valuation certificates
Nos. 25, 26, 27 and 29 amounting to K1,166,000.00
due to Messrs New Nipgeria Construction Company Ltd. was not pnic
The Company wrote to the consulting Architects high-
lighting the problems experienced by them and likely
effects. The letter Ref. AN/TNU/1130/79 dated 5th

October, 1979 speaks for itself.



Dear Sir,

Ahmadu Belln University Teaching Hospital, Zaria: PHASE 1

We wish to place on record once arain our deep concern
over the delays in payments of the above works,
Payments now due on Interim Valuaticns 25, 26, 27, 28
as certified by the Senior Resident Architect amount

te over K1,166,000.00.

We understand that instructions have been given to the
Federal Ministry of Health to hand over the administra-
tion of the Contract to the Federal Ministry of Works
since the middle of last month. Immediately prior tc
this, we have infermation that the PFPederal Ministry of
Health had completed all due processes and were on the
point of issuinr a cheque in payment of certificate 25
and 26. The chanre of poliecy regarding the administroation
nf the Contract is now bein; used as an excuse for
furthcr and unnecesszary delays in payments.

You nre well aware of the adverse effects these delays
in payments have an our programme of work. While we
have continuously strived to make prorress under similar
situations, the nominated sub-contractors and suppliers
have not been so readily co-~operative and we have had
to submit an application for a further extension of
time tc 30th June, 1980 in our letter RC/SI/2U4/79

of 19th March, 1979. While we are still awaitine a

reply to this letter, please note that we are
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investigating the effect of the current delay in
payment on our revised nrogramme and will submit to
you in due course an application for a further
cextension of time, should we consider this necessary.
The last time we experienced a similar delay over

the payment of Certificates Nos. 21 to 24, it is

on record that some of the nominated sub~contractors
reacted sharnly. For example Messrs. Bewac
aboundoned the site on or about 4/5/79. We received
payment on 22/6/79 and effccted payment to Bewac

on 25/6/79. Bewac did not re-mobilise, however, until
26/7/179.

It is not the responsibility of the Contracter to
finance this work on the scale we are being asked to,
and we would appreciate your geood offices in drawing
the attention of the Client tc the increased costs
likely to arise as a result of any further delays

to the contract attributable to his actions in
contravention of the provisions of Clause 30 of

the Conditions of Centract.

SITE MEETINGS OF APRIL/MAY 1980

PROGRAMME
The Resident Architect informed the meeting of
Hadens resumption on site with an increased work force
and instructed the Contractor to intezrate Messrs
Haden and Mandilas programme of works in the main

programme.



Lifts - Messrs Steiner the 1ift subcontractor
had not resumed on site. The contractor had written
the firm and alsc sent a member of his staff to
ascertain their dates nf resumption on site.

The Electrical subcontractor was weorking normally
and his propramme of works had been inteerrated in
the main programme.

Messrs Paramount Ltd, the subecontractor for the
overhead tank had started work but have had to stop
for the non-arrival of crane to complete the last
phase of the tank creation.

The Engineering Supplics Ltd had not yet resumcd
on sitec due to the non arrival of their imported

materials.

CONTRACTORS PROGRAMME

Contract award for: Fixed Hespital Equirment,
Laboratory furniture and storape cupboard not yet
awarded.

The Architect informed the meeting of the
completion of the first ducts works in the kitchen.
The seennd required structural drawings which had
been. issued recently.

Supervision

The Main Contractor having received payment duc on
csutstanding certificates has inereased supervision

on gsite by providing two additional foremen and a project
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manager Mr. Griffiths with a considerable increésc in
the labour force. In order te facilitate easy coordi-
nation and maintenance of high auality performance,
the contractor's weekly meeting were being held

regularly.

Electrical Subcontract

The construction of the sub-station set out
according to Architects drawings, with louvres installed
as specified. The P & T should be followed up for the
supply of telephone lines and installation time table as
all payments in respect of this service had been madc

on interim payment certificate No, 10.

Afrconditionine - The operating theatre revised layout of
air conditioning trunking not yet ready. The testing
of the A/C system would require a lot of water to be
supplied by the contractor. Mr. Weblinski therefore
sugpested the blocking of the steam to provide water
for the test in June.

Mandilas Ltd reported the expiration of import
licence since March, 1979 with abortive efforts to
renew same. They were reminded that responsibility

for timely renewal of import licence was solely theirs.
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CETILINGS:

The ceiling layouts had been drawn up and Enginecrins
supplics reported the receipt of one container of ceilines
materials cn site while the rest of the four containers
were awaiting transportation to site as ship arrived ~n
3rd April 1979 and was off-loaded on 14th April, 1979.

Messrs Steiner the Lift's subcontractors were not
represented at these meetings and Dr. Podolack was advised

to get in touch with Messrs Steiner when next in Lagos.

SITE MEETING OF JUNE & JULY 1980

The reports of June and July discussed the prcblems,

performance, and demands of the various parties.

PROGRAMME

The mechanical engineering consultants, Scboyejo
Associates were to carry out feasibility studies for the
supply of permanent water supply for sewage farm which had
been omitted in phase 1 and included in Phase IA.

Stainer Limited, the 1ift subcontractor has not yect
resumed on site and no information was available about
him. The Architect therefore sent cut a warning lettcr
dated 11th June, 1980.

Messrs Engineering Supplies Limited wrote on 2nd
July, 1980 to inform all concerned of their inability
to continue with the contract. However, the Main contracter
objceted to the reasons given in the letter. Messrs
Zazzau Electrical had apnlied for extension of time with
subsequent claims to be dealth with by the Quantity Surveyor,

Architcet and Electrieal Consultant.
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CONTRACTORS PROGRAMME

It is worthwhile tc note that after the full resump-
tion on the site of the Main Centractor after settlemcnt
of outstanding valuation certificates a new programme of
works had only been made six months afterwards. This the
contractor remarked was due te the non appointment of
subcontractcrs for essential works like the Fixed Hosritnl

equipment, Laboratory furniture and storapge cupboard.

Supervision

The Contractor pointed osut that Civil Structures
Associates were not supervisinpg the structural works as
they should and the Architect instructed them to ensure
increased supervision of all structural works. The
contracter als» obscrved that the Supervisory Resident
Architect had increascd its labour force to 430 labourevs

by June, 1980 to ensure adherence to the new programme.

ELECTRICAL SUB-CONTRACT

The setting out of the substation t~ward the block
was discussed but the decision is pending and to be made
by Project Architect. Tt was reported that the P & T

had not responded positively despite receipt of payment.

Air Conditicning

There was no information whether the revision of
'trunking' laycut was ready so that the Mechanical

Consultant were to chase this up and report their findines.
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The Quantity Surveyor pointed out that it was the duty

of the Main Contractor to provide water for the testini-
of the Sewage Farm, However, the subecntractor was

to make pood all faulty works, which were to be inspected
and vetted by the Mechanical Consultant before the test
is embarked upon.

Ceiling Subcontractor:

The ceiling subcontractors Messrs Engineering
Supplies were not attending site meetings and weekly
co-ordinating meetings. No furthcer materials had been
supplied to the site,.

The 1ifts subcontractors Messrs Steiner Ltd. was
not represented.

Paramount Water Tank subcontractors rerorted the
completion of four tanks for 'ward blocks' in the next
two weecks as ordered cranes had been cleared at Lagpos

seaport.

4.3 Kashim Thrahim Library Puilding

#.3.1 The Background: This project was first commissioned

in April, 1970 and the construction wnrks bepan early
1971. Between the period of rroject commission and
commencement of site work certain initial decions were
needed to be taken. These included the issues of
appointment ~f the architect who happened to be Egbor
and Associates; the arranrements for payment, the

relationship between Niperia and Oversca partners
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especially in eonsideration of the huge size of the
project, as well as nther preliminary items which had
bearing on the project initial deecisions.

The first formal mceting »f the parties to the
proeject policy formulaticns took place on the 20th
November, 1970. Among other things discussed was the
scope of the project in relation to the limited financial
resources. There were three basic issues to be resolved
namely:

(1) Proceed as planned but use some of the areas
to be provided in this building for other
purposes within an anreed period of time.

(2) Spread rayment for the projecet over three (3)
years.

(3) Split the job into three classes that is
(a) that part that can be financed direct

by the university includins builder's
works, fittings, plumbine, drainace,

preliminaries, and contigencies.

(b) that part for which technical aid or
deferred payment may be sought includini-
electrical services, airconditioning,
1ift, telephone, fire alarms, and

burglar alarms.
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{ec) that part which may be postphoned for
later execution including shelving, library
laboratory and external works.

The first pronocsal, that is toc go ahead as planncd
but use part of the building for other purposes, was
disqualified on the ground that

(i) Once part of a library was permitted for
other uses, it would be very difficult to

eject the temporary users.

(ii) This supgrestion invariably would involve
partitioning to suit the needs of such

users.

(iii) security of the library would be very

difficult to accomplish.

Other twn supgestions were also rejected for various
obvicus reasons ranging from time delay in finding 2and
reaching arreement with the would-be technieal aid, to
the funetional deficieneies in the propesed library for
non-inclusion of necessary facilities.

A further preposal was made which sourht a complete
redesipgn of the scheme to reduce the present level of
amenities,

The disadvantares of this are:
(i) double payment of professinnal fees to all
consultants,
(ii) time 1ost for takins the brief cnce apain, fr

redesirning and preparing contract documents.
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(iii) delay in commencement of econstructicsn in
the face »f rising ecosts.
(iv) failure to meet the pressing need for a new

library of a requircd standard.

The final decision therefore, was that the scheme
should go ahead in the hope that any future problem
micht be accommodated without difficulties.

A second meeting ~ver this project was held to
approve the final desirn drawings and the preliminary esti-
mates excluding professional fees. A reduction in the
cverall cost was suprested without any interference with
the physical size of the buildiny.

Various supgestions were advanced by the consultants.
The consultant architect proposed savings on floor finishes.
The airconditioning consultant sujrested a sinple-stape
installation »f all aircondition ducts but a phased
provision of cooled air. That is only essential areas necd
to be served with cnoled air at any one time and the rest
with ordinary filtered air. Hence no cut in duct works =nd
suspended ceiling. The structural engineer substituted
the basement platform with annex to reduce his own costs
whilst electrical and mechanical consultants had no
objection to the idea of omitting separate generator for
library and cheaper but not smaller 1ift substituted. The
estimate was re-computed by the Quantity Surveyor to

reflecet these adjustments.
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Having resolved these initial problems a contract
was entered int between the University authority and
the main contractor Messrs A.G. Ferrero on the jrd
February, 1972 for the constructicn of the library
which is to have eapacity for 500,00 volumes and 2,000

readers.

The Highlights of Site Meetings: The followings obscr-

- -

vations were made from initial ana subsequent meetinrs.

Mandilas and Karabaris acted in dual capacity hence
two separate fees.

Bursar felt that the idea of ennsultant determinin-
the allocation of fund was irrepular since such alloeation
determines the level of their earninrs.

Subecontractor' appointment was questicnable especinlly
that this was done befrnre the acceptance of quotations.

Govt. saction came out soon after the acceptance
estimate (Adeb~ Award) and the cost shot up by about
10% as 2 result of 5% increase in labour cost.

The university was no longer fiven a chance to o
through the desiprn in relation to the break down of costs
submitted by the Quantity Surveyor in his post plan.

As at the time of preliminary estimate, no detailed
drawings on services were reccived. Provisional sum was

therefore 2allowed for these.
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Unwillingness on the part of the consultant architcet
to amend drawing as sugitested by client in view of past
experience as resards maintenance and construction
problems was placed on records.

The Quantity Surveyor ndvised that tender should
be submitted on a fixed price basis. This mcans that
there is nc fluctuation but allowance for any future
increase is contractor's responsibility. It was hoped
that this would eliminate a lot of trouble during the
comstraction procress as well as when preparing final
acecount.

The contracter was warncd to use Adebo rate as
this was going tn affect the rrnject cast.

Nerotiation for a resident architect was to inerease
the cost by 5 million more than planned,

Contractor was appointed on 3rd February, 1972 and
acceptance was confirmed on 184th February, 1972. By
24th of March, there were still nc complete sets of
drawings necessary to confirm certain materials orders.
This pave rise to claim right from the onset.

The appointment of electrical subcontractor was
still to be made and therefore his work could not be
included with the planning of floor and foundation
works.,

Contractcrs requested confirmation if the set
of drawings with them were the latest and whether or

not to proceced with the work,
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As at U4th April, 1972 a request for time claim hns
been made and there was gtill no meeting between the
parties as such most of the initial toathing prceblems
could not be resolved,

Actual construction progress could not commence
also as a result of the necessity to resite and demclish
an old store occupying the building site.

As at 4th April, 1972 information needed from
structural encineer regarding bendings schedules was still
not received and the resident architect has had to
travel to Lages in respect of same. This has kept the
Contractor waitineg.

Duriny the excavation work the contractor had
damared undercround cables of the P & T and he was
asked to request P & T to submit estimnte which must
be agreed before diversion.

At a formal site meeting held on the 28th April,
1952 it was ohserved that the diversion of telephone
line by P & T mirht affect line of enrinecering services.

Before this meeting, records showed that there
had been communicntion between the various parties
cenecerning clarification ~2nd confirmation of specificati n
and instructions and particularly on items that were

not available.
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On 1st May, 1972 attention cf the client representative
was drawn to the poor drainase system around the site which
may subsequently distrupt work prorress during the raining
season that was fast approachins. It was therefore nceess-
ary to protect the site by preparinre and constructing
drainage network.

By the 4th May, 1972 instruction was issued to suspend
further work due to a necessary modification to foundation
and floor around the staircase arca to accommodate
the installation of 1lift at a later date.

Reply to a letter by the Chicf Estate Enpgineer rercarding:
additional 1lift written on 22nd Octcber, 1971 was madc oy
the architect on 5th May, 1972 contradicting an earlier
surpestion to install lifts later durine the construction.

The reasons for this contradiction were:

(2) 1lift should have to be sclected rirht away so

that the over-run pit size could be determined.

(b) installation of lift after the library has

been in operation would be a complicated
e¢xercise that mipht disrupt the smooth
functionin, of the library.

(e¢) a 1lift shaft would have to be constructed in

the stair-well using the main entrance hall
as access to the working area, and movement to
the upper flcor would be through this working

area.
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(d) at roof level aluminium shade rcofine over the
first three Bays would have to be lifted to
allow a nlatform for raisin- of the 1ift machincry
and for the eomstructi-n of the plaﬁ: rcom.
The shade roeonfines would then have to be rein-
stated over the front twc bays. :

(¢) above econditions would inecrease cost of 1lift

considerably. It was therefore a question of
now or never,

In cne of the meetings the contractor's representa-
tive expressed concern nver difficulty to obtain hirh
tensile square steel as recommended for the foundaticon
and columns. He surgested that the enpginecr mirht alter
this epecification. The contractor's representative in
the same meetine requested for the determination of depth
of 1ift shaft and the position of dewels in preeast conerete
sunbreakers. The enrinecer's response to these remarks
was that final decisinns wruld be made in respect of all
prints raised and would be communicated to the contractor
soonest.

As a result of non-availability of the specified hirh
tensile twisted square steel bars, the contractor advisaed
the usc of mild steel rods but thc enrineer was to confirm.
This sugprestion was arreed upcn at the next site meetin-

but the bending schedules should be issued richt away.
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At another meetin~ reference was made to the cost of
the suspended ceiling as there was misunderstanding as t-
whether or not ceilins shuld be provided throuszhcout the
buildins so that additicnal refriceration could be added
without inteference with the funecticnine of the library.
This confusicn was as result of the fact that cost of
susrended ceiling was not orijpinally included in the
contract sum. The prime cost included for this item was
found to be short by a eonsiderable amount. It was therc-
fore the opinion of the Chief Estate Enpgineer that quotati-n
for this item be made by open tender.

Soon after this meetins the consulting architect issued
instruction to omit the prime cost sum for felt roofinr =nd
rlace order with a company for supply and fix of felt roofins
in accordance with items a,b,c,d, of their quotations.

The Librarian havine had further discussicn with
consulting service enirineer felt no more need for a seeond
1lift especially whei. the storey heicht is only three. In
the same breath the Quantity Surveyor was quoting for
the supply and fix 1ift and emphasizing that if installatirn
was delayed until buildings was completed, the cost might
rise by 30 - 40%.

Prime cost sum showed wild variations between allowed

and quoted sum, as c¢an be seen in the fnllowine cases:
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(a) P.C. Sum = N320,000 + N16,000 prefit

Quotation received = H364,272 + 57 profit

H382 485,60
N64 LES .60

Difference

(b) P.C. sum = N4O,000 + N4 ,000 profit and
Quotation received (lowcst),
= K135,589.00
Difference = K94 ,589.00

(¢) P.C. sum = N140,000.00 includine »rofit and

attendance.

Quctations received N502,502.00 (lcwest)

NU35 729,60 (hirhest)

u

Difference = N362,500.00

Thie situntion micht have been as a result of =
number of factors ranrine from inadequate information
by the desipner for the initial estimate, to the possibi-
lity of the subcontractor taking advantare of the situati n

At another meetine, the nccepted variation in respeet
of the usc of mild steel bars instead of twisted hirh
tensile square steel bars was rcvised to mean the oricinal
specification after abosut a month that the decision had
becn taken. Also at this meeting certain levels were
surposed to be taken and handed over to the cnrineer bef re
designing the shoe for the 1ift shaft. There was doubt
expressed at this meetins also about the correctness of
quantities arainst certain items and whether or not unit

price included fixine ccsts.
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Before the following meetine the newly desifned shoc
for the 1ift had already been cast but was not tied to the
calumn as expected. As 2 result the engineer had to
propose alternative way of securin~ the shoe for structursl
stability in 2 sketchy way hopine to submit proper drawin;'s
later,

Enisincer in-charsc cbserved that thce iron bars in
stock were not of the specified standard. He therefore
rcquested that appropriate tests cn these items be carried
out to ascertain quality beforc using.

Five months after the contract had been awarded to
the main c¢ontractor, 2 new Electrical Enrineering consul -
tant was apnointed, followinsg; thc death of the oriirinal
consultant, to produce a revised electrical scheme in two
months hence. The mechanical econsultant by this time wos
still promisines to produce details of pround floor draina-e.
At this meeting the Quantity Surveyor was not rresent
therefore discussion on cost of reinforcement to type C
columns was deferred. Certain cases of doubt reparding the
use of alternative pipes in prefercnce to cast iron for
sub-floor drainage and the drilline of holes in fibrepglass
sunshades were referred to mechanical consultant, and
suppliers respectively. This doubt or enquiry suesested
a missing map in the information system. Enquiry for the
number of fixing peoints is a manifestation of inadequate

detailinsr.
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At a meeting held in Aurust it was pointed out that ne
allowance was made for supporting: lirht fittinrs. Servies
enirineer's representative remarked that drawings were still
beinit prepared but may be possible to suspend fittings
from trunkine. Nothine was, however, conclusive about
this statement.

Later the same month instruction was issued to omit
fibre-lass sunshades to north and scuth elivations and
als» from contract details of alternative to be providec
later.

A series of architect's intructions were issued from
Octnber of same year to alter oririnal desirn in order t
acc mmodate either new ccneert or the installation of services
details which were not submitted earlier. Certain of these
were at extra cost.

By November meetings shortape of materials was bein-
reported leadine to prohibitive prices. Apainst this trend,
the contractor complained bitterly and remarked that he
may not wish t» continue just in the name of nrojrress
except he would be reimburscd. Due to shortare tno, certoin
materials have had to be ordered from overseas requirine

a waitine time of about seven weeks.



The gppointment of clectrical subcontractor provided
ancther interestines onbservation in that certain proup of
reople amons the parties tc the contract were of the ordinion
that a particular subecntractor curht to have been invited
to tender. They reristered their open vrotest and also
advised the particular subcontractor to protest.

Notable difficulties and disrupticns in the instnlln-
tion of certain units such as the airconditioners and the
1ift were placed on record sugiresting that care had not
be taken from the conset. Instead decisions were beiny faken
on the spur of the mrment. This situation not only lead
confused supervision but also to 2 break up of already
completed aspects of the work so as to aceommodate new
decisions. For example there was no enordinaticn between
the electriecal consultant drawings and that »f the air-
conditioning drawines resultine in electrieal unit loeati-n
beinr on the same spnt as the nireonditioner duct-locaticn
which were already installed.

Additionally il was discovered that the air-conditi nin-
units each weirhed six and a half tone to be lifted and
rlaced on the third fleor of the structure. The main contrac-
tor had no crane that eonuld hoist such weiphts and
besides the available crnnes were such that when loeated
anywhere alons the outside perimeter of the building, it

weuld be impossible for them to reach to plant room.
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Yet another problem faced was the unsuitability of the
A/C plant for the plantroom nccessitating the contractor
to carry out further works on the plant room throurh the
issue of vari@iwn-crder.

The air conditioning contract was awarded t- Messrs
Mandilas Ltd. Laios lone after the buildinys works had
berrun. The nlan eonceived that the central cooline units
would be located at the centre of the third floor and
then led throurh ducts to the other utilities. The air
conditioning equipment was rlaced on order from abroad
anc errived late enourh to meet most of the buildine works

already completed.

Air Condition Test 18th February, 1977

On February 18th, 1977 the electrical subcontractor
Messrs Mandilas in charpe of installing and AC plant,
without prior information to the Librarian, Main Contractor,
Electrical Installation Subcontractor switched on the AC
rlant. The vibration and noise that folllowed created panic
within and around the library buildins. The ceilins in
Arts and Soeial Seience readers area collapsed., The
unpleasant occurrence led te a subsequent effort to first
of a1l detect or find out the cause, those whom it can be

attributed to and a solution.
On the 23rd Febrwery, 1977, On the order of the
resident Architect Mr. Thakur, and in the presence of:
1. Mr. Akran (Mandiias) Limited.

2. Mr. Lawson (Structural Enrineer).



thke AC blower was switched on for short periods, the followin:
observations were made:

(a) The ceiling beran to sar in some arceas especially

the Arts and Social Science readinir area.

(b) Strong vibration were felt in the structure

around the blower.

(c) The electricnl switch pear nanel on wall was

shakin~ violently.

After recordini these observations, the Resident
Architect Mr. Thakur convened a special site mecting of
the Consultants, contractor, subcontractors and client
on the 20th April, 1977.

At that meeting the Architeet Mr. Thakur briéh
members of the Air Condition test inecident and enumerated
the damares done and later conducted them round the library
where the damapre could be assessed. Mandilas after their
rreliminary instection insisted that the plant had no
fault and could still be used. The electrical ensineer
from the Estate surrcsted that the fault of the intense
vibration of the A/C unit mirht be attributed to the
non=-steady voltare provided by NEPA. He said he had
observed that the rower renerated and distributed by NET/.

was in the ran—-e¢ of 340 - 360 vclts.
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The Enrineer from Mandilas Limited Mr. Tolawani
informed the members that if the voltapre provided is not
between 380 velts and 400 velts the air conditicnine
equipment just won't work, and recommended that NEPA be
approached te nrovide n 3-phase supply to the library t-
enable the plant encurh power to function smoothly.

The summary cf these site meetings tells of the
problems facinr parties to the project development and
manarement processes. /Anporently these problems are
rartly self-mode by each of the parties and partly by
the systems inherrent difficiencies. They form the basis

of the ccncert of this thesis.
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Junior Staff Housing - University of Sokoto

The Backsround: The rreoject comprises the construction

of (50) fifty juniecr staff houses and thc associated site
works.

Seven University approved contractors listed on
their repister were invited to tender. These contract rs
were then -rovided with tender documents from the
consultants officc »n 8th May, 1978 with the tender
elogine date fixed =t 31st May, 1978.

8ix out of seven tenderers submitted and these

tenders were opened by the University tenders sub-committoc

on the date of receipt at about 1.00 p.m., The tenders
were then analysed as reported here for the purpesc of

seleetion of the erntractor for the project.

The Hirhlirhts of Site Meetings: Even thourh the nature

cf this project differs sipnificantly from those of
the other three, the records of site meetinrs showed
that project development and management problems are
essentially alike.

The first ~f thirty meetings records delt with
Pre-contract arrancements. At this meeting all pendiny
matters concernine the eontract and arrcements, site
manarement to facilitate progress; deeision on subseguent

site mecetinr intervals and venue, mode of communication:
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appointed of subenntractors; finances an? nayments:
and finally the issue of qurlity control of buildine
works, were trashed out,

Time interval between the pre-contract meetings
and the next meetinr which was tc be first site meeting
was just over onc month, At this meetinrs some of the
points discussed in the previous meetinr were still
unresoclved. For example prosramme of works was not
submitted by the contractor even thou-h time for comple-
tion of work was stated alouns the tender sum. One
wonders therefore the rationality of the stated time.
Another examnles were the issues of land acquisition
which the eleint has not ironed out before awardine
the contract and the contractors own fault not to have
taken zn insurance nolicy as yet.

It is alsn to be noted herc that even some stens
already taken were incomplete. Fer example NEPA was
contacted rerardine timing of power supplies to site
but furthcr statoment such as "decision" to order
renerator would shortly be made as detailed in the
bill or quantities™ surrests that informaticon taken
to NEPA was not comrletce and as such NEPA is not
likely to know' the extent of requirements. Also at
this mecting objections were being raised as to.the

quality of materials for eoncerte work found on the
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site, as well as the eonsultant's specifications resariin:
block moulds which the contractor enuld not find -n the
market. It is interestins to note the eonsultant himsclf
pointed it cut that the eontractor tendered on the basis
nf this information and therefore it was the contractor's
recsponsibility to locate such items on the market.

One or twe thiners might have happened in this case.

(i) The contracter did not try to find nut at
the time f tenderinis whether or not such
thinrs were in fact available,

(ii) The eontractor may be aware that such thiners
are in fact not ~vailable on the market but
it was too early to complain - et the job
first and then eomplain to make claims.

(iii) The contractor mirht he unwilling to undert-ke

any market research on behalf of anyone
when there was still no assurance that he
mirsht et the job.

(iv) The desinrer did not check ~n this problem
before committine himself on naper,

As at the second meetinr the issue »f land acquisi-
ticn has constituted @ delay and eontractor indicated
that he would need to make claim. In the subseguent
mecting this matter took a different turn that suprcests,
that proper coordinaticrn was not there especinlly when

the consultant hinted that the contractor mirht have becn
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marnifying the issue out of proportion. It was pointe!
out by the consultant that as the contractor had not
attempted to start work on the said sites it was not
possible to establish whether or not the farmers mirht
be hostile. In fact when the contractor actually
started there was no resistance or harrassment from

the farmers. Hewever, rnne would not expect that the
contractor should take the risk of enterins the site
without proper documents from authority, meore so when
he was 1eft alone,

These extracts and other information similar t.
those already rceorded, form the bulk of the preblems
jointly caused by.the parties toc the contract and t
which answer should be found either by removinge

completely or minimisine such prohlems.
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The fnllowiny were the tenders received for

examination and analysis:

NAME OF TENDERER

TENDER FIGURE

COMPLETION TIME

(1)

(ii)

(iii)

(iv)

(v)

Kuerpers (Ni») Ltad

Nerthoo Const. Cn.

Zuru Buildine cons
Co, Ltd.

Alhajl Sidil Aminu
Sarkin Sharifai

A.G.D.G. & Snns

4,834 601.70

Ner tender

beo 022.325.%0

1,997.3%98.30

2,104 ,269.50

Section 1-6 months
Section 2-8 months
Section 3-10 months

Date for possessich

4 weeks after sirnin-
Contract Tender volifd
for 3 months.

No tender

Not stated in tender
dncuments hut confirmed
by letter of 5.6,78
Section 1~T7 months
Seetion 2-9 months
Section 3«12 months

Not stated in tendoer
decuments but confirmed
by letter of 2.6.78
Section 1~4 months
Sectinn 2.8 months
Secetion 3-12 months

Section 1-4 months
from possession
Section 2.5 months
Aitte.

Section 3-6 months
dittn,
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Tender Analysis

The quantity surveyor estimated based on the priced
Bills »f Quantities was N2,360,850.10.

Analysis of the submitted tenders is as fcllows:

Ccrrected Perecentare

Name of Tenderer Tender Firure g?nder Ipcr?QS‘/
irure Deercase n
Buildcrs Werl:
(i) Xueppers b, 834 601.70 4,834 ,601,60
(1) 2BCCL 2,022,3%25,30 2.019,758.05 0.13%
(iii) Alhaji Sidi Aminu ; ) -
Sarkin Sharifai 1,997,398.30 1,987,940.00 9331
(iv) A.G.D.G. & Sons  2,104,269.50 2,095,761.40 0.435%
(vi) sMma 2,039,089,20 2,042,839,30 0.197%

(vii) Anrus Builders 3,004,903 42 3,04 943 42 -
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KUSPEHRS (NIG) LTD

Arithmeticnl Erros;- There were no arithmetical

erros, Rates used in the tenders:- enerally these arc
much hirher than could reasonably be accepted fer
this type work.

Preliminaries: the preliminaries are considerably

hirher than 211 the other contractors and represent
9.187 of the total tender fijure. Around 5% is thc
normal firure.

Schedule »f Basis Prices: The prices are hiyh and

some rriven as ex Larecs attract transportation costs.

Daywork Rates: Labour rates are high and the
addition of 130% on plant is excessive but this probably
anticipates the amount of mechanisation Kueppers would
wish to brine to the job.

Time for completion: An overall completicon time of

10 months is quite practicable in view of the standarad
of Kueppers corpranisation,

Suitability for acceptance: There is no doubt that

this contractor is well qualified tec undertake the
project but his prices are far too hi~h and thus his

tender is not recommended for acceptance.
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ZURU BUILDING CONSTRUCTION LTD.

Arithmetical Errns: These amounted to an inereasc

of N2,567.25 but because this nnly represent a small
percentare inerease o»n the builders work we believe
the econtractor would stand by his price.

Kates used in the Tenders: Certain are too low

including cconerete, cranc and render. The totals for
siteworks and roads are low and arain this may be
rceflected in the quality of works the contractor coul:l
afford to produce. A labourers rate of N1.40 per day
is unrealistically low.

Prelimanaries: These are M96,167.00 and represent

about N4.75% and are therefore rather low,

Schedule of Basic Prices: From the information
wiven basie prices were reasonable with the exception
of cement which is lower than the market price per

ton.

Daywork Rates: Labour rates are toc low beine

almost the same as the basic rates and a material addi-
ticn of 80% ie t-on hiph, the averapge beine just over
30%.

Completion time: As a result of the low tender firurc

it is unlikely that the contractor could afford sufficicent

1abour and rlant to ¢ mplete even within 12 months.



169

Suitability for acceptance: The arithemetically

corrected Tender firure is 14.87% below the QS estimate
and this reflected in the very low tender rates. It

is doubtful that the project ean be cxecuted properly

at this price. It is noted alsn that with the exception
of the preliminary items all the rates are exactly as
the tender submitted by Alhaji Sidi Aminu Sharifai.

As 2 result both tenders should be cancelled as there
inclusion will detract frcm the processes of selecticn
and assessment of menuine tenders.

This Tender is not considered suitable for acceptance.

ALHAJT SIDI AMINU SARKIN SHARIFAI

As a result of this contractor submittine identical
rates tc Zuru Buildinr Construction Cc. Ltd. his
tender should be cancelled.

Alsc for the similar rcasons as noted under 3.5.
his prie: is unrealistically low beins 15.80% below
the QS estimate and for this rcason alone is not

considered acceptable.

ALHAJI GARBA DIKKON GANDE & SONS

Arithmetical Errors: These amounted to an increase

of ¥8,508.10 and it is therefore anticipated that the

contractor will stand by his tender,
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Rate used in the Tonder: These seem reasonable gencrally

and comparable with the QS firures althourh totals for
roads, water supply.and 2lectrical wpks © are 1low 2s
a result ~f some particularly unrealistic rates.

Preliminaries: these represent about 5.2% of the

total tender and thus are acceptable,

Schedule of Basie Prices: in respect of the basic

materials listed these seem reasonable,

Daywork Ratces: The daily rate for artisans at

H9.00 is hirher than ~ne wculd expect however percoentarcs
extra for materials and plant =of 35% and 407 respec-
tively are averare,

Time for ccmpleticn: a pericd of 6 months from

nossessicn of the site has been stated by this contractor,

Suitability for acceptancc: the rates are jenerally

consistent and the tender fipgure secms realistic. We

cecnsider this tender should he ceonsidered for acceptance.

ALHAJT SIDI MAMMAN ASSARAKAWA

Arithmetical Errors: the small error of N3,750.19

belcw the correet firure is unlikely t- make the contrne-

tor withdraw his tender.

Rates used in Tenders: In comnariscn with even the

[ o) ‘)
lowest tenderers the rate for blockwork is low at K8.50°

and concret¢ rates are underpriced.
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Preliminaries: 8% is hicher than one would cxpect.

Schedule of Basic Priceg: Pries are comparable with

market pricces.

Daywork Rates: These all seem reascnable.

Time for completisn: They propnse to complete the

work in 6 months,

Suitability for acceptance: There is a certain amount

of inconsistency in the basic rates. However, this

tender should he considered for acceptance.

ANGUS BUILDERS CO. LTD

Arithmetical errors: there were no arithmetical

errcers.

Rates used in tenders: renerally rates are hirh

particularly concreting, site works and roads.

Preliminaries: these represented U.4% of the

tender and thorefore were surprisingmly low for a
company of this type.

Schedule of basic prices: Material prices ex Lagos

nre reasonable.

Daywork Rates: acceptable.

Time for completion: Stated as 6 months.

Suitability for aceeptance: The tender is very hirh

beine 3.56% above the QS e¢stimate and as a result

should not be considred for acceptance.
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RECOMMENDATIONS

From the above analysis of tenders there are two
contractors who we rec-mmend are considered fer the

projeect:

Tender
Alhaji Garba Dikk-n Gande & Sons N2,104,269.5
Alhaji Sidi Mamman Assarakawa N2,039,089.2

The difference between the two tenders is

K65,180.30.

We refer to Unisok PPU paper P.P.C 6/4
1st May, 1978 and to the comments made reparding
Alhaji Sidi Mamman Assarakawa and recommend therefore

that the eontract be awarded to Alhaji Garba Dikkon

Gande & Sons for K2,104,269.50.
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CHAPTER PIVE

- ——

THE CONCEPT OF INTEGRATED PROJECT MANAGEMENT CONTROL
(IPMC) SYSTEM

Intorueticn:

The building process in the primitive are was
a one man affair. The buildinrs was needed by him
for shelter and protecticn arainst adverse climate
and attack. It was a simple matter for him to lock
around for whatever mgterials werc available amd put
them torether the way he wanted them.

It was casy for him to ret the feedback of an
unsatisfactory system and a. new method could be tried
until the best solution for that time and with those
materials was found. Since the whole mechnnism was
roine on within the mind of one individual success
and/or failure ean easily be observed.

Today however, the situntion has chanred in
all its ramifications. Therce are now complex
buildiny's for multiple clients/users requirins the
services of multinle desirn tcams to desiyn and be
constructed bty multiple contractecrs and sub-contrac-
tors.

In other werds building: process had developed
into a ¢omplex system invelving the eonceptual,
physical and orpanisntional inputs by these various
parties at the variocus stares. These inputs in

themselves are intricate in that they recuire peculi-r
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deeisior making proecss born out of special considerati nes
and different ronderine,

The unique characteristics of eénstruction process
have in the rast lzd to a number of develapment and
susrrestions aimed at improvines the reneral performance
of the industry with respect to contractual relationships.

While one aprees with these efforts, even inspite
of their shorteomings in certain areas, it is recognised
that creatine a blemish-free relationship will not provide
2ll the answers to the complex problems of building projcet.
There 2re still some loop-holdes and loose ends to plur
and tie up espeeinlly in an industry that is still
transitory. Quite apart from this, the appropriateness
of the previously nroposed methods in the face of leeal
conditions is even more questionable. Our socio-cultural,
socio~economic, and nolitical maturity torether with
the stare of technolorical advancement require us to
1nok into other parameters in an attempt te improve
the performance »f the construction industry.

The central theme ~f the previously developd
systems has bteen to find a way of bridging the gap
between the varicus parties to a tuilding project
by splitting up the rroject into » series of sub-
system and/or redefinines or rearranring responsibilities.
This is hoping that the various keys rroups and their
interactions can he identificd more readily and thus

their manarement can be made more easy.



All in all the c¢mphasis of the variosus approaches,
excepting orranisaticnal analysis »f project manarement
that pursued a different eccurse, has been on chanrings
the roles of the parties involved in the process of
a project rather than snpecifyinjy: the performance level
nf a project. Restating the contractual relationships
between the members of a construction project over and
arain cannot oblitrate the problems arising
from individual and orranisaticnal differences.

Rearranging or redefinings responsibhilities will
perhaps operate smoothly in a construction industry
where there are remote pessibilities of external
disturbances and other such factors that may mutilate
the internal structure, After nll a system is as
rmood as the operator of the system.

It therefore means that changine the structure is
probably not the answer but changinie the aprproach
to the operatinns of the structure. The structure is
rizid but the anproach to the operation is flexille
encugh to accommndate possible interference.,

The answer to e-mplex buildings project problems
lies not only in the types of relationship and the
effects of relatinnships on the manarement of the
project, but also in what to do tc make the established
relationships werk. Where what to do is not clearly

defined and established, relationships can be very vague
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and where the relationships are varue, control »f the
situation cannnt be proper if at all such a control exists.
Als» soluticns to the eomplex problems of huildin:
rroject are mere of findine an asscciation between the
manarement of the groups than the manarement of each
rroup responsihle for the development of the various
stagmes. Here we are to find the relationships or
rather the areas of mutual intercsts that may affect the
project performance and then link these up in a smooth
contractual rclationship. The manapcment of each stoyre
in this case is rerarded as 2 subsystem of a whole
system which if studied in isclation can conly produce
efficiency and effectiveness within its own framework.
Efficiency and effectiveness of a building project
can only be seen in the lizht of one common objective
which requircs the controlled inputs and process
from 211 the parties. Finding an association between
the manarement of the subsystems surrests that there
will he a cross-fertilisation of information and ideas
hetween the parties thecreby making the whole process
mere interactive an? therefcre more inteprated.
Effcetive manarement decisions, cnes that lead tc
both individual achievement and orranisational
results, are difficult to obtain and to implement
especially in today's turhulent environment of our

construction industry. This is p2rtly because those
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who nre to make the decisicn are confronted with
difficulties that inv-olve continucus chanece in type,
scope and complexity rerarding their areas of
responsibilities, It is for this reason that new
decision making procedures are beinr sourht to cope
with these problems. Interrated Project Manarement
Control (IPMC) system approach which appears to hold
considerable promise for our construction industry

in Nigeria is based on the interactive manarement
decision makinr in the light of information and
communication, technieal, and manarement procedures,
as well as the economic, sneial and pelitical realities
that exist in the industry. In a way it is a system
view nf the industry in which problem salvine becomes
the central consideration and the focus is on dynamice
and changine interactions hetween behavioural, technical
and control decisions. IPMC is an approach intended
for usc teo weave tosether all the fragments of a
building~ problems and to find a solution which will
accoemplish one recornisced inteirated objective.

Conflicts in the Control of the Present System

It has been estahlished that whatever form of
relationship we tend to fermulate, the decvelopment
of building project will involve the desiin, the
award, and the construction, processes and that the
eventual buildine itself will be a product of compromise

between the three interfaces.
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Firure 5.01 shows the relatinnship of a eonventinnal
method of pronject development in a systematie order and
the various ways by which information for the phase
development enter the system. In a situation of this
nature problems arise as a result of conflietine prio-
rity inputs at the various interfaces of the devel pment.
At the desirn stare interfacce the client's as well 2s
the desiyner's interests must be harmonised. Both the
client 2nd the desirsncr may be an individual or pgroups
of individun2ls or unidentifinble individuals. 1In certain
cases the client may be knowledpreable or irnorant of
the project requirements. Local tension usually results
in a situation of this nature when revicewines the desipn
decisions which will ruarantec an acceptable solution.

Loeal tension is also experienced at this stare
as a result of the need to compromise the hiases of
desiern orpanisations rendering; services towards the
promnticon of the project. These pecople and their
various orranisation have certain uniqueness about
them that may be conflictineg and at variance with
nne another. These eonflicts tend teo shape the
characteristies «f the inputs towards achieving a
common r:0al. Further complieaticn at this stage
is the fact that the various crsanisations perform
their tasks independent of one ancther each startin:-

when the other has stopped.
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The deprec of the project complexity can also be
seen to inerease the level of confliets in the sence
that such projeets usually requirc the inputs from

multirle client/desirn rroups. In certain cther
cases there is the added pr-obler »f the ultimate
users who may not even he known at this stavce,

Contrel inputs at the award stajre by desirn eroups
is a marsinal one in that the client dictates most
of the terms. Position ~f the desirn rrours in Tact
at this stac-e is in. adviscry capacity as no further
contract exists once this stare is reached. The award
stare is essentially an affairs between the client
and the contractors who, he the client must have had
on his rejister. At this starc the contractor is more
like a '"herrar' who has no choice but to take what
has heen offered him. No sconer the contract has been
sisned and the work has berun on the site the contractor
is full of vengeance which he must exploit to the fullest
within the context of the contract terms. He the
eontractor is now fully librated and can speak ocut his
mind on matters relatin;s the conduct of his profession.
The contractor can, nand aoften does, take advantagre of
this situation to introduce variation, to do shoddy jo!

and so cn which will reflect badly on the other parties.



One interesting peoint here is that the role of the
e~ntractor havine earlicr becn determined as that of
1 passive receiver of information pives no opportunity
to the cther twn parties t- know the extent of what the
ccntractor knows abeut what has to be dene., The discovery
of unsatisfactory perfermanec, thourh may be annoyinge,
will he difficult to control,

Constructiocn controls as well as construction
practice curht to be aligried with desirn solutions tr
ensure that the physieal structure is 2 true reflection
of desirn sclution. Unfortunately this situation is
not promoted by the current approach as the two inter-
faces arc distantly executed from one another by grouprs
of individuals who may have had no prior knowledre of
each other. This situntion crentes profecund prcblem
when resolving eonstruction deeisions in matters relatine:
to resources manarement and site ccordination. Here it
is nssumed that the contractor should have to follow the
desirmner's 'sugrestions' but that the latter will he
handy to render advice as may be necessary or alter
his views in the light of prescnt facts. Chaotic situa-
tion will ensure when the project is complex and the

'present' facts are numercus.
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Uncontrollable situation can also ensure as a result
of variations arisins from hasty decisions at the onset
by the parties to the project development. At times
these variations have been found to he subject of a
separate contract. It was found in a case that varia-
tion resulted in the Quantity Surveyor preparing
seprarate estimate and the contractor submitting his
own estimate for nerotiation. The disparity in the
two estimates was so great that cne feels that one of
the parties perhaps did not do ~ thorourh job or the
cther tocok advantapre of the situntion.

The illustration in fipure 5.02 is to show the
extent of contradietions t the varicus stases of project
development. The emphasis here is on the implications
of appointment and selection of the parties taking
part in the project realisation. The appointment of
the consultants to render desircd services can create
desizn coordination and control problem. The implica-
ticn of the separate lines Prcm the award centre is
that each consultant has been commissioned directly
by the elient and where the client has no internal
technical expertise aeting on adviscory capacity control
and ccordination of the consultants activities is

difficult.
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At the contract award stare the client normally
selcets both the main ani sub contractors from 2
list »of those who have been revistered by his orenniso-
tiocn. Usually we have the main contractor responsible
for the total project bhut the selection of sub-contrac-
tors for the installation of the nther services by
the client presents supervision problem. In the fircst
place the selection is sometimes late into the commen-
cement of site occupation by the main contractor, Such
l~te selection serves as disturbances to the strict
adherence to project prosrammes. It could also lead
te poor cooperation between the site superviscrs.

Worse still is the supervisory input from the
consultants who have heen found to have direct
access to the installaticon sub-contractors therehy
issuinr counter instructions to one another. This
situation had led to accident and control prohlems.
Acecident was found to occur on a site because after
the installation of clectrical services by the electric:l
sub-contractor, the desisncr of the electrical serviccs
issue instruction tc the sub-contractor tn test the
installation without knowinis that other operatives

for other contractors were in contact with dancer points.
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One interesting point here whiech the client has
never stopped to check is the fact that the late selcetinn
of sub-contracter could, and often does, lead to
inflationary trend. Hence it was found that most provi-
sional sums and prime cnst sums orircinally allcwed hardly
suffice for the purpose they were intended. The situation
mirht have been different if the selecticn was done
heferre the aceceptance of the final tender sum.

The illustration in firure 5.03 is an indication
that to reach the level of performance expected, the
'‘producticn line' of a project development must rely
on feedback control leops between the various inter-
faces. This indication confirms the fact that there
might have been hasty decisions in respect of certain
matters or certain conditions have actually not heen
considercd. The volume of information in the iterativ.
feedbach can be used to measurce the thorourhness of
the earlier decisions. The less the volume the better
are our earlier decisions. The emphasis here is nct
to eliminate completely the iterative feedback informa-
tion but rather to minimise it, more so that the feed-
back information is t~ remind us of the prnhlems we
have not re:olved properly and that now affect our
progress and/sr to remind us «f those we have had nc

time to resclve.
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The cummulative feedhack loop tells us of our

experiences nn the particular project but unfortunatciy

these experiences cannct be useful any more on the

present job, If we are lucky it may form part of

our contrcl inputs for 2 new job,

Theoretical Assumptions

(~)

(h)

(e)

(a)

Buildins rrocess considered as a system shows
the characteristics of a socic-technical system
requirini 2 shift from a2 mechanistic or
cybernctie control theory appreach.

In a soein-technical system bnth feedforward
and feedback loops are in nperation at the

same time. There is 2 douhle lroop that leaps
forward and hackward iteratively based on

the timc perird chosen for contrel purposes.
Beinr a Scein-technicnal system the control
measure must be more anticipatcry than backward
lookinge.

This must be s» hecausc the response time in
the control of buildings cperation is too slow
to he effective with a feedback system alone,
This problem is particularly nnticeable wherc
nrevinus decisions or choices arc necessary

to he revised from time to time in the face

cf certain adverse conditions,



(c)

()

()

(n)
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Such forward and backward revision »f choice.
or decision fundamentally will alter the course
of the orranisations as at present envisapred,

A revision nf any decision may have been
necessitated by lack of proper consideration
of the factors or aspceets impinring on that
decision.

The characjeristies of suech factcrs, thourh
complex, can be determincd in advance if contr:l
of a praject development is to he achieved.

The ccntrol of a project requires the neea

to state in writins, the arranisations oals
and ohjectives from which starateric and
tectical plans of action are developed,

As there are many orpsanisations as there are
many individuals charped with the task of o
project develnpment, these j-0als and chjectives
will be conflicting unless the theory of
corporate decision-makinis process is employed.
Corrorate decision makine will operate on

the frllewing assumptions:-

(i) eonrporate policy is established by persons
oeccupyins certain role positions in the

system.
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(ii) the behavicur of these persons is determing !
in part by role prescripticns, and in part
by personal motives.

(iii) perceptions of ecorporate rescurces, alter-
native acticns, utilities, and probabilitiez
of ocutecomes will be affected by role-induccd
expericnces and by rerscnal expericnces.

(iv) poliey propesals by differcent executives
will reflect these diveryent perceptions
and motivations.

(v) corporate decisicons will represent compromiscs
amnne these, affeeted by the power of
rroponents as well as the 1n~ic and realistie
data.

(k) Principles of Corporate decision makine will eliminzte
the uncertainties relating to »roject requirements

as well as the individuals rcquirements at the varicus

interfaces of the projcet development.

(1) The corporate decisions will lead to coordination

and control within the framework of a constructdcen

project,

(m) Coordination and enntrol require the ability to
predict within a limit of 2ccuracy that line of
thhurht and the reneral behavicur of the several
rarties connected with the process as well as the

rrediction of the renernl bhchaviour and situation

of the project,
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¢ (n) Per maximum efficicney and effectiveness the
system must develop data bankine and retrieval
systems suprorted by rood communieation and
funetional manarement practice and all must be
related to external factors which may affect
project development control.
(0) These infermation can be equated to the interscetior

equations of sots in an analorous Venn diarran,

The Proposed Structure of the IPMC System.

In 2 simnle ceonceptual control system the input -
process - output can easily be linked up by the feed-
back loop and the relationship is represented by the
"Model of control system Type 1. Plate 5.01.

The system applies to a situation where a product
is being manufactured and the outnut quality tells of
what may be moing on in the preduction line. If the
output quality is below the specified stadard, the input
variables are then altered and/or the processing adjusted.
In which case the output provides the feedback for
the system.

In another situation the output obhtained still
rrovides the feedback necessary for corrective action
or improvement. 1In this casc only the feedhack provides
experience which will he used on a similar job in the
future endeavour rather than on the same job which

we have just completed., This is similar to companies
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plans where everything is followed throuph in accordance
to an arreed poliey. This i1s represented by the 'Modesl
of Control 8ystem Type 2. Plate 5.01.

Situation may sometimes arisc where there is the neod
to observe and corrcct errors or deviation before the
output stame 1is reached to nveld crisis situation or to
obtain quality output. This is =2 condition where the
input conihe altered to improve the observed deviation
immediately something unusual has been noticed. This
situntion ie reopresentcd hy the Medel of Control Systom
Type 3 Plate 5.02.

Model «f control system type U Plate 5.02 represcnts
a situation where both the internal and external infor-
mation are required for reconciliation with the overall
poliey before any action is taken on any issue and the
results finally compared with the planned expectation:
This situation requires corporate activities of the
varicus arms of the orpanization as specified from one
centre.,

Each of the four examrles illustrates either
the cantrol of cuality, build-~up of experience or
monitoring of prosress. OFf necessity the bullding
system must embrace these characteristics for control
purposes. Coentrol of quality is needed for the work
situation during the construction process. The

experience helps to ensure that we come to prip with
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facts relatinrm to the establishment of data »ank on
matters of environment and work situation. Monitorine-
process ruarantees that the work programme 1s strictly
adhered to, and when we notice that a2 less situaticn is
beinr approached, an appropriate corrective action can
be instituted.

In order to perform thesc tasks the control Aia-ram
of an IPMC system will operate on feedforward and fecd-
hack information both working: topether to keep the systom
in a state of equilibrium. This situaticn is diagramn-
ticnlly represented in figurc 5.04. The required
information for both the feedforward and feedback laops
concerns the forces shaping the control of each stave
of the project development as represented by the central
blocks (DAC) ¢f the IPMC system Jdiapram. The informati-n
is the force required to keep the system in eaquilibrium
at any cne stare of the project development,

The feedforward (Ff) information are problems
causative variables and the feedback (Fb) are
prcblems curative variables, It is therefore more csscn-
tial to ¢btain the (Ff) information from the very onsct
to gpuarantee the system stability. The establishment
of the (Ff)iinformation alsc puarantees the establishment

of the (Fb) since both must “e equal in marnitude.
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In onther words, for every (Ff) there is a balancing
(Fb). Therefore the stability constant (Se) of the

system can be represented thus

= 1-.-.-.-.-..“

e

1, 2, 3

L
"

"IFibj

In other words £ Fifj = I Fibj surgests that we
can maintain a eontrelled situation surroundings the level p-
ment and executinn of a project.

The numerical quantity of either variables will
depend upon the prevailine situation at any riven
time. This means that each project must be treatcd
on its own merit usins the above formulaeonly as juide-
lines.

For the desiprn stape interface (De) the number
of (Ff) can range from 1 = n. These are coming
mainly froem two socurces of the DAC interfaces. That is
the award stage interface (Ac) and the construction
stare interface (Cc). There is 2 third source which
has been ~mitted Adelirrately from the system diarram
because the variables from this s wurce are common to
every interface and can thcrefore be considered constants
for any project deveclopment. These are the external

variables which tend to he rreneral rather than specifice
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in nature. They are contained in the area marked (4)
of the nanaloyaous Venn diarram in the next section.

The Ff innut variables for the award stace
interface (Ac) are cominiz from the construction starc
interface (Ce). This system of Ff an? Fb variables
roing in and cut of the system sugwests that a preat
deal of overlap must exist betwecen the various interfaces
of 2 project developrment sequence,

Central link arrows represent the direct inputs
of the stare controllers of the system. These are
usually left uninterfered with durings the project
development secuence and this is so becnusc the inputs
alonp, these arrows normally 4o not affect the project
success or failure.

The application of feedforward control system
is manifested in:

(i) operations wherc the time lar in a feedback
system wouid make it useless as a control
methaod

(ii) a system where thc feedforward eommand
1nnp pives 12i@ down procedure to be
followed in certain predetermined circumstances
especinlly in matters fer decision makine:.

Tc be successful Ff control 1lrop requires that:

(a) all or at least mest of the possible

disturbances to the system are known in

advance.
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(b) the necessary corrective action for such
type of disturbances is determined in
advance

(e) the Ff 1o-p worls without fault, that is
there are nc mistakes in diacnosis of
the disturhances and no failure in the
application of the predetermined corrective

action.

Identification of Basiec IPMC Variables.

Basic Deeision Process

The existence of a huil?ing contract is a
mz2nifestation of the fact that an individual or a
mroup of people wish to attain a certain common
nhjective-the provision of a buildinr. The partics
to this arreement are faced with a number of problems
such as how their fasks arc to be carried nut and in
fact to what extent. The fact that thc stapes of
these tasks are of reciprocal nature while the
orpanisations as well as the individuals are different
further stresses the complexity of the problems.

The first part of arswer to these questicons is
by setting up a project orranisations in which the
total task is subdivided into several identificable
entities and these are assirned tc the various parts

of the process and the neople invelved. This is scen
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illustrated by the DAC diarram in the last section., After
definins the tasks to he performed by each arm of the
project forece nssirnins them to the sroup of people
invclved; comes the hipper task of sreeifying the manner
in whiech the task should be performed,

In this rerard the concept of the 'triad' which
is that of constant adaptation will bhe a pood first
approximation, Each part of the triad (see Plate 5.03 -
model 1) needs to adapt to changes that occur in the
other parts and as the various parts are subjected to diffe-
rent inertia and response - time characteristics, conflicts
are bound constantly to emerpe. The use of corporate
decision makine tcechniques as stated in section 5.3 will
help to normalise this situation.

Realisation of a buildine project development
requires a choice decision on certain input varisbles
bearine on the preject performance. These decision-
makers severnlly or individually may he affected by certain
conditions as illustrated in Plate 5.03 model 2.
From the illustraticn it can bLe seen that decision-makins
consists of a number of phases, and involves more thon
merely choosins from amcng 2 number of alternatives
or inferrinc from experience. It shows that both
hehavioural and analytic factors must be included in

order to have a correct description of decision-making
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Althourh the decision model attempts to incor-
porate behavioural and rational aspects of decision-
makini-., 8uch a model dces not explain what happens
in actual decision-making. For example it assumes that

a rational choice can be made hetween conflicting

\la]

valucs and that prohlem-solving is an orderly progress.

It alsc surzests that the decision-maker can rank all
the sets of ccnseqguences. There is, of coursc no
human being that can solve problems in a completely

rationz2l manner.

Nature of Variables

Firure 5.05 represents the centres of activities
in the develnpment ~f a building project. The sectors
of the circles show the areas of overlaps in the
input ficlds or areas of common interests whilst
the rest of the circles represent areas of responsi-
bilities which can behandled by each centre alone.

Area of eommon interests hetween De and Ac
centres is represented by (1.4). The area of common
interests between centres Ac and Ce is 8hown by
(2,4) whereas the central portions of the sectors, (4)
forms the common isround., The area of common intercst,

between De and Cc is denoted by (3,4).



Beinj: sectors of ecommon interests required that
careful analysis must be carried out of the varizbles
in these areas before any form d"decisicn should be
taken and commitment accepted. This is when the
project success can be puaranteed. These interests
constitute uncertainties about each interface of
the projcet development. These areas of common
interests are termed uncertainties because both
the participants and situations are changing. The
extent to which they e¢an be also unknown,

Specifically (1,4) are factors that both the
desicners and the client must resolve topether
regarding the latter's requirements and how best
they can be met, the projeet recquirements and certain
ccntract conditions. The factors in (3,4) relate
to the need for croperaticn between the desipgn office
and the construction site which will ensure smocoth
production procress and quality workmanship. This
requires examinations of sit¢ practices, standard of
technolopy as wcll as certain contract conditions.
Matters containcd in (2,4) related to the factors
shapine contract award and the subsequent project
execution.

The analorous Venn diagram confirms that the
equilibrium state of fipure 5.04 can be represented

by the fcllowine mathematical equaticns:
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AcnDe = x/x e Ac and X € De = Fﬁ_ = Fby

CenDe = x/x € Cc and x € De = Ff, = Fb,

CcndAe = x/x € Cc and x € Ac = Ff3 = Fb3
The combined equation pives:

AenDe nCec = x/x € Ac, x € Dc and x€ Co

The three equations of intersection provide the
field of sérch for the fecdforward inf-rmation to
be resolved in respcet of any project development
to ensurc its success. 1If the scarch is not complete
or it is not thorourhly carried out there is a
chance the project may fail one way or the other.

The feedback information has been identified as
curative variables and these represent the compromis.
decisicns reached through interactive participation

at every interface of the DAC diapram and which are
also represented by the same equations cof inter-
section of sets., These variables determine the actions
needed to be taken during the projcet development

stage to avoid erisis situation.

Of interest tc us here is to,acte that both the
client representing award stace interface and the
contractor representine the constructicn stage interface
must be reviewed thorourhly by the designer in the lifht
of his own biases in order to produce hitch - free
desirn which will enhance project execution. The lar.-cr
the area of intersection the nearer we get to union

equation and the better the project control. The commen
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rmround of interests are those variables that must be
thorcughly discussed durine the contract award staco
by the stare coentrollers. These variables cannot
be dictated by one peron alone as is the case with
the present system. The process of implementing °
this approach will be thoroushly discussed in the

next chaptcr.

The Basis for the Application of IPMC System

When buildincs are completed and ocecupied, they
take o life of their own and the processes of
decision from the desiysn stape to the practical comple-
tion stage are quickly forgctten. To an ordinary
person or an onlooker the buildings that are standin-
represent the dreams of the clidnts, a valid design
idea of the designer, and n quality hanciwork of a
master constructe»/bhuilder.

The thought process and the decision process arc
intricate and cemplex and what ce¢ts built in the end
is usually a nrnduct of compromises during both the
desirn stagre, the award stnre, 2nd the construction
stare. A buildine nroject may therefore be considered
as been brourht to maturity throurh the skilled efforts
of the various individuals connected with it. These
skilled efforts of the individunls, unfortunately
occur at different stares of the process leading to
the maturity of the project. As a result, prcblems

arise of orderly sequential dccisinns on a long time

scale.
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It is therefore necessary to provide n critical
commentary on scme of cur contemnorary problems in
the design and the fulfilment of the physical and
scocial environment,

From histeorical perspective, there has been a
great change in our attitudes to the problems nf
design anéd to the way we rmo about settine or establish-
ing design criteria. Attempt is beiny made to raise
the standard of physical and social well-beins, and
in sonsequence, an increase recard for the comfort
and utility of buildinps. Additicnally there is a
rrowth in scale and complexity of the buildings, To
attain these objectives and requirements seem only
possible by resorting to cxperimental design and use
of materials and unothodox construction methods., There
is a departure from the norms which were impliecit
in the traditional buildings to explicit norms restins
on an empirical basis. This departure represents a
retrorrade step in the desipn quality. In certain
cases requirements are basic but in other casecs
there is nothing to carry over.

Concurrent with these changes has been a rapid
exfoliatien of technolory in every field; :roduction
installations are becominy mere and more complex.

This change in technolopy and srenter complex society

result in clients not beins able either to specify



their needs or t» judpe when these necds are satisfied.
It is alsc beeoming very difficult for the clients to
communicate their needs in a2 lanruaje for the other
parties to comprehend. Confliets also exist between
the architectural values and personal values on the
one hand and between these values and construction
practice on the other hand. These crnflicts are
militating arainst sound compromise. In other words
parties connected by a project today rarely share a
common cpinion and 'eulture’'. Some do not exist as

an identifiable percons and neither is the eventual
user of a buildings known until well after it has bceen
erected. These facts tend to add to the burden of the
parties in reaching a common objective,

It is to be able to reach this ecmmon ~bjective
that the IPMC system concept has been developed. The
successful application of the proposed system depends
on heavy reliznce on the development of thce followins
areas bearing on the core of the system.

(1) Problem Analysis Techniques

(2) Efficient and Effective Information

communication Techniques

(3) Functiconal Manarcment Techniques.

The IPMC system thoush essentially suitable for
the execution of povernment projects, its principles
can also be anplied with resound success, to a private

project development.
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Problem Analysis

Sucecess or failure of a buildine praoject develop-
ment will depend upcn the desree »f analysis applied
to the problems associated with it apart from iden-
tifying the nature of the actual prcblems. If the
parties connected by the building project fail to
identify the real problem correctly then the solutions
proposed will be out of place and the project will
fail. The reverse will be the case if real problems
are correctly identified.

The approach tc problem analysis should be
systemfiised but in dnins sc it must first be established
that the problems we are trying tro analyse are not
independent cof one ancther. In the case of 2 buildin-
project the derrec of overlap has been shown in the
earlier section of this chapter. Secondly, the anproach
to problem analysis is not intended to be, nor should
it be allowed to becomg 2 strairht-jacket. The basic
purpose of analysis is to provide a framework which
will helr to develon in the decision maker a systematic
approach.

Four basic components parts cof problem analysis
which can provide the decision maker with a practicnl,

systematic, and profitable analysis are as follows:



{n) Statement of what is wrong

(b) Getting the facts

(c) Statement of Objectives

(d) Limitations of solution expected

In the develespment of a building project today
the first initial problems are asscciated with proper
definition of user needs at the desipn stage., This
is so because the anonymousity of users cespecially in
housing and urban development projects defy any form
of proupinm or generalisation. Therefore rigid
adherence to one style will not produce acceptable
solution. The 1ngie of the situation rests on the
hypothesis that the quality and aprropriateness of
desipn solution will greatly influence the quality
of the prcduced building.

It is in this repard that Gurth Hierin and Neil
Jessopl arree that if the study of a elient's needsg -~
financially, aesthetic; functionnl and social - is to
be complete, the sponsor (architect) will have to
know the needs of the clienft very intimately, whether
an individual or an orranisation. That he will also
need to undertake a similnr thoercourh study of relevant
building rescurces to ensure that the best possible
salutions to the employer's necds are found, The
architect, no matter what his particular expertise,
will obvicusly need assistance if this dual task is

to be performed adecguately

1. Gurth Higgin and Neil Jessop "Communications in the
Building Industry 1965 pp. 18
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The amount of information needed to do this is
such that even the architect, the man whom one would
expect to be best qualified to undertake it, is
unlikely tc command sufficient knowledge, particularly
in the fields ~f technolury and costines, to be able t-
deo it all alone. It is suspected that this very
important aspect of the building process is at times
not donc adequately becausc the original sponsor has
not realised, or is not willine to accept, the need
for the applieation of a wider knowledese than he himself
can easily command.

This situation can rive rise to difficulties,
particularly at later stages of the building process
when undiscoverced nceds or unexpected sclutions arpear.
Even if the investiration is adecuate, equally
sericus difficulties can arisc if enourh trouble is
not taken at this time to ensure that the brief which
embodies it is the subject of full understandins and
agrcement by all parties.

It is at this point in the buildine process that
the possibility of a eonflict of values can first
show itself. 1If, as is usually the case, there are
several members of the desisn team sharing the work
of constructins the brief, anyone of them, but
particularly the cne in the role of sponsor, can unbnl=nce

the whole by a2 two sincle minded pursuit of perfection



for these aspccets that are his special eoncern. The
architecct/sponsor, for example, will be tempted to
maximise architectural marnificence at the expense ~f
time, cost, or technolosical ce¢-nsiderations and the
builder/sponsor to maximise profit at the expense of
architcecture and elients financial ~utlay.

The complexity of the building rrocess requires
the corporate efforts of individuals whose minds
should be fertile in their ability to abstract
imarine and idealise. Such minds should neither be
restricted nor bias to analyse and project but be
open to new ideas. It is in this manner that one c¢on
try tn achieve 2 measure of cocordination and control
or at least cne can avoid the blundered approach in
which all methods nther thar cne are ipnored, In
this way it is hoped that an interchanre of idea
and knowledye between desizn and construction will
be facilitated. Tt will be presumntuous of anyone
to elaim to have all the necessary knowledred and
idea.

The quality of current and recent buildings is
inadequate ., The causes can be connected with the
orzanisation of the building industry in this- country
and the relatirnship between contractors and consul-

tants. It is therefore surrested that professional

210
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attitudes and contractual arranrements bte changed in
line with modern construction methods. This is sayinse
that we need to find a correlation tetween the problems
of the various interfaces cf the buildins process

line. For example most of the contractors operatine
within our construction industry lack the ability

to understand or at least apprecinte the rrcuirements
of the projccts they undertake. Analysis of sits
information will therefore jprovide useful guide nt

the desipn stame interface to ensure that the desipgn

is not too far for available tcchnolopsy on the site.

It is the lack of analysis f this nature that has lcd tc
poor quality werk as well as low productivity on mapy
sites.

Relating desirn tc site practices, the available
level of technolory and environmental determinants
will ensure smooth prorress in addition to those
already mentioned above as well as minimise variations
arisinr from non-availability of specified materials
and components and non-buildability of desien
proposals.,

Effective or optimum use of total buildinge
resources depends primarily on better control of the
amount and phasing of effcctive demand. This requircs
cecnsultation with all those involved in the preocess,

not the least buildinsr contractor. This situation



for example has implications for tendering and the
overall performance of the industry.

In other words because of the uncertainty, a
particular orranisational structure is bound to
develcp. Some firms may not be willing to handle
more than a contract of specific sum and 1ature
because they want t-» minimise overheads, reduce
number of operatives on permanent payroll. One
reason probably why hichly qualified personnels
are missing today on our sites. The result is not
far fetched - shoddy jobs.,

Whereas bis firms can adapt by takine on rances
of centracts in different areas, small firms fight
arainst uncertainty in two ways. They take on as
much work as possible during boom periods and as
a direct consequences they work at such a pace =2s

to ensure continuity of workload durine trourhs in

demand. In an uncertain market the onzoing workload

is valuable to him 2and he will be leoath to complete
that work until the next job is secured. In order
words the individual contractor often has 2 horizon

of effective demand which dces not streteh further

than the end of his current contract. It is theref ore

not surprising to note that contractor is at times
80 unconcerned about the projress especially where
additional claims ecan ke made as a result of lelays

or work chances.
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It has to be realised that client's stake which
is the buildins is an investment that yields no
interest until after completicn. If all times werc to
be measured back from the 'ready for nccupation date
that is the moment when theorctically the asset
becomes valuable to the client, a burden may have to
be borne of somethini: in the order of 20 - 257
delay usually experienced.

Effort must be made in this rerard by the people
concerned to act in concert rather than unilaterally
to ensure that potential demand is manisfest as
effective demand. Clcser link with the contractor
is necessary to increase their horizon of effective

demand and enabling work to proceed faster.

Efficient and Effective Information Communication

Parties tc a buildine process are capable of
exercising their own judzement well or inadeguately.
They are limited beinms as repards their rowers of
perception and deduction. They may fail to srasp the
sirnificance of somc information nresented to cach
other. Their judrement in 2 particular situation
depends unon the communicated information with whiceh
they must work. This is influenced by ormanisation
interrelationship and personalities, of which their

perscnal motivations introduce their own factors.
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The amount of information that can be dipested
and handled at any one time by the individuals is
limited. Yet it must be realised that too little
information is fraustrating and too much is embarrasing-.
It should also be horne in mind that the quality of
information riven will =c a long way in makings the
rizht decision as tr what is expected tc be done and
how it should be done. A wrong sort of informati-n
or an ynincisive information often leads to uncertainties
and ccnfusions,

Decision makinz behavicur will bte affected not
only by personal factors but also by the structure
and organisaticn of the body responsible. The main
problem here will probably be the communications
network within the parties, the way in which responsi-
bilities are defined and assirned_ and the derree
of participation in the makings «f the decisions.

If no good communication exists within the varicus
parties work may be done by one part ¢f the creanisa-
tion, in iznorance of facts possessed by ancther part.
Therefore, for information to be freely contributed
and shared, nrne pre-requisite secm to be that all
concerned must be dependent upon one another. To ensurc
that there is no distinterration or frapmentation
of the communication network, information should bo

explicit and incisive, and thc delirated authority
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clearly defined. There should be scheduled meetings

for interaction when experiences can be shared and/or
modified. 1In this rerard for example external factors
such as pcstal system ete must be taken int- considern-
tion by the convenor mectinsg in relati to the loeation
of thc various parties.

The marnitude of work chanses depends upon a number
of factors not the least important of which includce
the thorourhness of site investimation undertaken
prior to the desirn,completeness of the working drawines
available at the time of preparation of the estimate
or prcposal, and unpredictable circumstances during
construction stajge. The records of variations and .
the disparity between the allowed sum of money for
continsencies and the used-up part of it surrests
that tenders are often invited on bill of quantities
prepared from incomplete information.

Quality of site works as well as the effective
control and coordination are affected by communication
rap, Want of information causes delays. Therefore
the supplied information at any riven time must be
adequate'hoth qualitatively and quantitatively. This
must be properly communicated in precise and

comprehensible lanpuape if the IPMC system must work.
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5.6.3 Functional Manarement

Complex nature and composition of the construction
industry should he recoynised as a major factor detcr-
ming efficient and effective productive performance.

Separation of desirn from construction lends more
support to the unsatisfactory situation. The desi™m
of a building determines the sequence of site eperations
as well as the methods which can be adopted in carryin:
out the cperaticns, This in turn will affect the
distribution of resources to be employed. Therefore
there is a sirnificant relationship between desirn
and construction of building which will determine
the level cof productivity and manarement of resources.
Lack of pre-contract planning by the desirn team can
nullify much of the time~consuming efforts in the
application of modern manapement technigues and thec
improved methods of prorsrammine and controlling
building operations.

These apparent latent implications should be
meticulously evaluatcd at the desirn stare to ensure
proper control and ccordination. The lack «f this
hitherto has lcd to excessive and expensive variati~cn
orders and delays.

Delays to varicus parts of a project do occur
due to cventualities such as late delivery of

materials, procastination on the part of the contractor
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or rds sub-contractors, protracted inspection and
approvals, shcertage of labour, strikes and industrial
troubles, unusually inolement weather, enforced
retardation of work to suit client or other contracteors
on site and financial problems.

These problems cecur in 2ll centracts whether firm
price or prime cost but they arc more difficult in
firm price. With prime cost the cost is always paid
by the owner.

In the rreparation of 211 zeneral conditions of
contract, it is therefore necessary to anticipate
and provide for such work chanpes and delays and
perhaps to rlace 2 leral 1iability on cne or all of
the parties t» accert financial responsibility for
them. Usually the contract cenditions provide that
the owner can make chanses to the work without vitiatine
the contract; and that they shall ke valued by the
owner's cconsultants and the contract price adjusted
acecordinely. In addition if the work is delayed,
the consultant is emprwerecd tn extend the contract
duration under certain circumstances. This aspect
of conditions of eontract lcaves rorm for manipula-
tion that renders contrcl difficult hoth in terms

of procress and cost.
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It has ~ften heen said that e¢ond penple ean moke
any organisation effective. It has alsna been found
that ambiruity in an orpanisation is a jrood thing in
that it forces teamwork, since people know they must
work togpether and. coonerate to get enything done.
Teamwork is expecially rclevant in team sports;
althourh coaches may srend hours practisine arainst
2 visiting team the actual iame situaticn is one cof
ambiruity for bhoth offensive and defensive players.
Durine the rracticés, however, the coaches develnp
players who want tc 2ooperate and work topether most
effectively. To d- this players nced to know the part
they are to play in any cooperative effort and how
each player relates to the other. Coordination is
required to desirn and maintain these systems of
roles. Coordination and contrel within the framework
of econstruction project require the ability to predict
within a limit of accuracy the line of thourht and the
seneral behavicur of the several parties ccmnected with
the rrocess. It also requires to predict the peneral
behaviaur of the project itself. The present fracturcd
appreoach does not aid cocrdination 2nd control. The
situaticn is approaching an extreme when the appointment
»f subcontractors is 1langz after the main contractor

has occupied the site.
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Biahop2 notes that construction industry exerciscs
lcss control over its market than the manufacturin-
industries. Firms in the construction industry therc-
fore, are compelled to manase their affairs within
an atmosphere of uncertainty and have to bhe able t-o
do so without incurrin:: the cost of lew utilisation
of resources. This air of uncertainty has led to a
number of conditions that help to shape the hehavicur of
contractins firms which arc slippery organisational
structure and policy, unprorressive attituce to the
project execution and so on. Bishop further emphasiscs
that these responses to uncertainty have the undesiranlc
effect of reinmiercine the uncertainity from which
manazement seeks escape.

This, he says, is hecausc sub-contractineg and the
lack of commitment of resources to specific ends.
make it difficult for any orpanisation to exercise
effective control over processces and hence over the
commitment of resources. The present system of contraoct

award can easily sow 2 sced of disunity. This aspect

2. Bishop Donald "Productivity in “he Construction
Industry" Aspecets of the Economies of Producticn
ed. D.A. Turn Georze Godwin Ltd. 1975 pp. 58 -~ 95.
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has been elaborated upon in section 5.2 of this
chapter. Perhaps one should re-emphasise amain here
that administrative lapses can, and often Adces,
lead to poor level of performance koth in terms of

money, time, and quality of buildings as a nroduct.
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CHAPTER STIX

=

APPLICATION OF INTEGRATED PROJECT MANAGEMENT CONTROL
(IPMC) SYSTEM.

Introduction-

The buildine nroject manarement has three distinct
phases, as has already beéen hirhlirhted, which are
rreatly influenced by the derree of sophistication
rut into our analytical, communication and information,
and functional manarement, systems.

It has been shown that the current gystem in
operation leads to loss of time and money, unsatisfac-
tory functional performance as well as leavings rooms
for all sorts of social abuses. These are direct
results of insufficient attention to analysis,
communication and information, and the manarement of
these various rhases of building project.

Control measures at these stames is of utmost
importance if the industry is to make the necessary
impaet on our economy. It is also a very important
step toward achievinrs the individual »nrojects
objectives and the orranisations objectives.

Lack of proper analysis leads to uncertainties
which are recurrinr from the desien stare throurh
the contract award stamc to the construction stare.
Poor communication and information dissemination

arrravates the problems of unccrtainties. Of coursc
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functional manarement approach cannot be applied in
an air of uncertainties.

An e¢ffective control system thercfore is one
which tends to remove these recurrins uncertainties.
The effective control system as is beins proposed
here attempts to remove or control uncertainties at:-

(i) Desien Stare
(ii) Contract award stage

and (iii) Construction Starc

6.2 Desipn Stare Uncertainty Controls

These include:

(a) determination of user's needs and delinea-
tion of user'’‘s needs from wants

(b) determination of usa's psychophysical,
erronomic and socio-psychological needs.

(e) determination of construction production
necds in rclation to site conditions and
stage of technolorical development,

(d) determination of construction cost-reducticn
parameters without necessarily sacrificing
standard throurh judicious use of desipgn
knowledre and experience.

6.3 Contract Award Stare Uncertainty  Controls

These include:-

(a) Ratinnal approach to the appointment of
consultants and acccptance of design that

rmuarantees value for money.



(b)

(c)

(a)

(e)
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Rational approach to the registration of
contractors.

Rational approach to the determination
of buildins projecct cost and subsequent
selection of contractor.

Raticnal approach to the avoidance of
in-built Sceial, economic and peolitical
problems as relate to project success

or failure.

Rational approach to the prevention of
disputes arisine from breach ¢f trust

requiring arbitration.

.4 Construction Stage Uncertain*y Controls.

These inelude--

(a)

(b)

(e)

(d)

Promotion of team spirit among all the
parties involved

Promotion of cocrdinated supervisicn
techniques

Promotion of efficient information
rceordineg and transimission techniques
to monitor prorress and avoid delays.
Promotion of cfficient docision-making
technique for prompt action as and when

necessary.
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Phase One: Contrelline Design Uncertainties:-

Developings a Desipm Philosophy :

John Patersonl remarks that from time to time it
is necessary to reconsider what one means and feels
about design rather than just mouthine the words. He
also feels that some peculiar anomalies in the view
of desifn are already known, but that there are a
great many more areas which necd to be examined and
thourht about if the construction industry as a
whole is to makc a proper contribution to the society.
Thcse in his view, involve user participation in the
desizn process and how a designer can work in an
environment of the user participation.

This view arises from the suspision that one
man's flash of inspiration cannot ruarantee the fact
that what he as a desirner wants is what the user wants
and hcw he the user wants it., Hence Albert Ikom12
has said that 'there is an inereasing discrepancy
between architect, clients, nnd contractor in their
perception of shared expericnce, shared anpreciation

and shared discourse'. The multiplicity and the

1. Paterson John "Information Methnds" Design and
Construction Wiley.

2. Tkomi Albert "Anpreciatine Complex Architcctural
Problems" Illustrated case studies, Ph.D thesis,
University of Pennsylvania, U.S.A. 1979.
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cmmplekity nf projects tdday coupled with multiplicity
of users and funetinns requirce: that these views be
seriously c¢onsidered in our approach to finding a
desicn scolution. Such projects simply cannot
adequately be solved by an architect locked within a
erystallized style.

Most of cur desisners today are rather pragmatic
and rigid in their approaches. As it has been remarked
in chapter three riprid adherence to nne style and
apprcach will nct preduce acceptable sclutions. Proper
consideration will be necessary for assessing aesthetic,
functional, and cost values, Hence Stubbins3 remarks
that tc be rerarded n pnod architect onet's work must be
sound by all the measure of nrofessional performance -
beautiful, functiconal, meet the deadlines and within
budpget. Architecture, in the end, is what pgets built
and what pets built is usually a prcduct of compromises
during, construction stage. He continues by saying that
'architects whose thinking 1s too far ahead nf their
own time may find their influences and effectiveness
diminishing by the time the project has been completed.

Nowhere can this be mcre sc than in this country
where the level of awnreness and technolrey is at a iow

ebb. This then means that in architectural practicc there

3. Stubbins Hugh "Architecture: The Desimn Experience”
Jehn Wiley and Sons N.Y. 1976,
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may be no free cxpression of thoughts. The various
individuals who have stakes in the development of the
varicus projects as well as the projects themselves have
some uniqueness about them that will alter free cypressi
cf thoughts.

Many other thinrs are cpposcd to free expression
of thourhts. One of such things is lack of time cn the
part of Nigerian architect to diarnose and adapt his
foreirn-acquired' experience to cur social and cultural
needs. The reas~n for this can be traced in this
remarks by Adoyemiu where he observed that the Nigerian
experience in conventional architectural practice is
most recent. He also observed that the impressive mud
structures common to areas historically defined as
Western Sudan includine narts of Hausaland and the
Brazilian houses of Laros were handiworks of master
buildcrs who crented such structures without the benefit
of drawn plans. In his view in the contemporary archi-
tect therefore has no historical base either within
the pre-colonial Nigerian Society or in the period of
the coloninl administration but rained considerablc

prominence durine the post-war development era.

. Adcyemi E.A. "The Ecolopy of Architectural Pr-actic:
inBNinerin", Tronical Architecture Aurust/Septembor,
1981.
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Finally he remarked that the chanring ecolopy of the
Niperian practice necessarily demands, cspecially
during this pericd of the "cil euphoria’ a review ol
the existine code of professional conduct for
architects.

The architectural educaticnal system contributes
to the magnitude ~f the problems as it lays great
emphasis on conceptual desivn, cripinality, radical
thinking and so on. All heady stuff to teach and to
learn. The c¢ombination of these well ensrained attitude
during the trainine of those now in profession, with
exposure to the eontract system whieh mirht encourare
some inflation of the architectural ero will prove
even more controversial. Adeyemi himself realises
this when he says that if however the architect must
nlay the censultant role successfully he would require
to corientate his Western Style architectural education
to the cultural and social reality of the Nirerian
Society. 1In the first place, the conflict arising
from the low technoloriceal capacity of Niperia in
comparison with rapidly advancins technolopy that
2llows for creative adventurism can, and does affect
the level of architectural practice.

There is no question but that in the new world
of architecture which is on thel herizon we must be

crcative within the framework of the budrety time
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constraints, technnlorical and political maturity,
and harmonicus functionalism.

Desivner is exrected not only to desipn to mect
the expectations of his clients whe in recent years
are more conscious, but also to take care in his desi~n
the site producticon problems 2s well as blending
his desiyn with environmental c¢xpectations. Stubbins5
summarises it this way:-

‘Practical snlution is a2n aprroach that tries tc

find the appropriate physical form for each

buildine in terms of its basic purpose which
usually is a eombination of practicnl, social
aesthetic and psycholoisical nbjeetives'.

This is not tc say that every desirner does not
use some assumptio-ns nbout these architectural pr.bloms.
The fact is that these assumptions are more implicit
than explicit and are often based on a series of strone-
baises that are poorly spelled ~ut and not system=zti-
cally related to one another.

It has been said before that the desirners whe
mive the world the most powerful forms do so by electins

tc solve only a few of the problems posed by a siven

B Stubbins Huih "Architecturc: The Design Experience
John Wiley N.Y. 1976.
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programme. There is stronr evidence togday in your
societv that the desivners are striving very hard to cvrlvy
their own and unique characteristics. It is believed
that this can only be done at the expense of certain
acceptable norms and standards.

The word 'desirn' has underirone a transformation
for which our orthodox desirn descrintions are
inadequate; there are special problems that the wider
sceial context of desimn at a certain scale and feor
which most practieal methods are ineffective.

6.5.2 Determination of User's needs and delineation of
user's needs from wants.

Most clients can state their needs in clear and
praecise terms but majority hardly can differentiate
their needs from wants. There is therefore the need
for proper counsclline between the desirner and the
client to ensure that what is needed is what is
provided.

Unfortunately desipners by their trainin- have
held on firmly to certain norms and standards not
necessarily in eonfermity with current trends.

The establishment cof user needs will therefore
include the applicaticn of:~

(a) Psychophysics

(b) ergonomics

and (c¢) socinl psycholopy in addition to
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and after the normal briefine when basic information
about the peneral ocutline has been established.

The application of the (a), (b) and (c) factors
wWill interact with the desiened physiecal environment,
The notion here is that a buildine that is functionnlly
successful for a client may be found inadeguate for
another client. Mosaku6 has observed that social
status and sense of value affect the demree of casunl
damage and vandalism in building desipned for
different rroups of people using the same specificentions,
He also nbserved that the 1ife style of the oceupant
will reflect the use to which provisions in the buildin-
will be put. This means that user analysis is a very

important aspect of desimn procedure,

6. Mosaku T.0., “"The Study of Buildine Performance”
M.Sc. thesis University of Manchester Institute
of Seience and Technology 1968,
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The stases of analysis at this level are as follow:

Basic Information

1. User In Put Purpoge/function

- Size of requirement/capacity

~ Resources required and availabide

= Time required/Delivery date

- Project policy/Special requiremcnt

- Leocation

~ Eeconomic 1life

Porject Acceptance and Allocation of Project Team

2. Desiyner
1st Inrut - Examine Own Rescurces

- Prepare procramme

~ Accept project

Desirn Information

3. Desisner

2nd Input - 3ite Data User Analysis
- B8ite details -1 Physioloricnl noeds
- Relevant Rerula- Phychological nes?:s
tion and Ccdes
~ Climatic condition  Sceial Values
cultural Value
Alternative Schemes based User choice of material
on site data and basic and special items based
information on analysis

Further work on the desipn from this stame should

be based on the priority rating of the client



6.5.3

65.5.2

n
e
N

Determinaticn of Construction Production needs and Cost

reduction rvaramcters.

Desi~n Analysis and Processes:

More often than not the desirn cof our buildines
is some step nhend of the nvnilable technical and other
resources, The desisn is 2lso done without consider:.-
tion for both the rrevailine political and industrinl
climates which frequently impose sanctions that will
retard construction prosress on the sites.

Desirn analysis is a necessity that may eliminate
most of these problams whilst at the same time fosterins
interration of preocesses and teamwork.

There is a correlation between desirn and site
production. Factors shapinr this correlation are:

(i) Materials

(ii) Methods (System)
(iii) Men

(iv) Machines

Each nf these four factors (4ms) will play promincnt
roles in the speed of gonst ruction, quality of construc-
tion and cost of constructicn. Therefore their influcnc.

must be contrnlled at the desisn analysis stare.

b

Materials influence on projyress of work depends
whether or not they can easily be procured. Delay
in procurement leads to loss of producticn time -
Non-av4ailability leads to variation orders resultin-

in rcvision of drawings and hence prolenred duraticn
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of contract period, increcased cost, and replannine
of eontract prorramme. Scarcity creates hirh market
values rivinr rise to fluctuation and claims.

Methods and machines will influence rate of
production and quality of work. Slow production means
delayed returns on investment and poor quality results
in unsatisfactery performances.

Materials requirements in terms of user choice
must be ascertained as in sfgp cne following these
steps havine carried nut user analysis:

(i) Prepare a list of alternative materials
for each items of work in the project.

(ii) Discuss the relative advantapres and
disadvantaces of cach with client.

(iii) Note the clients choices in order of

preference.

(iv) Prepare enquiry notes to be sent to
suppliers rivings details, as ecntained undcr
tenderine procedure, of the client's
cheoices.

(v) Receive quotntions and acecept on basis «f
ability of supplicr to comply with conditi-ns
and rcquirements,

(vi) TIncorporate accepted materials in the

desirn after sirnins an arreement.



It should be noted that this process is beinr
undertaken cconcurrently by the desirn team in collavbora-
tion with project manarer or a quantity Surveyor.

The desion team at this stare are preparing reometric
alternatives,

Decsirn uncertainties relating to methods and
machines can be resolved throurh the knowledre of
prcduction expertise. This can be provided by the
project manarer reviewing the current practices,
sugresting alternative techniques to simplify site
problems in the lirht of the construction market.
This then leads to the preparation of methods state-
ment te be compared with that required of the tenderer
to be submitted alony with their labour tender.

Construction project is still very much lazbour
intensive in Nireria. It is at the desirn stage
that effective utilisation of labour can be planned.
This fact seems not tc be appreciated by the desisner
as yet. Substitution of labour for mechanical
requircments has been found to affect productivity cn
the projects sclected for case studies.

In other cases the icfle time of hirhly expensive
item of equipment buttress the fact that desiyn and

construction methods were not properly aligned.
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The followinre considerations may aid the align-

ment of desirn possibilities and the constructicn

practices:

(1) Pay visits to the sites and offices of the
likely tenderers to collect relevant datn on
construction practices particularly with
respcet to:-

(a) tynes of equipments on the sites.

(b) prerrammine techniques.

(¢) 1level of supervision.

(d) calibre of labour.

(e) reneral attitude of workers, and
their relationship with the top
management .

(2) Request for information and methods stato -

ment from contractors who may be willine

te tender for thce job after they in turn
have been given vivid deseription of work
to be done. These information then becomes
¢construction methods variables for the

feed forward ccocntrol loop.
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(3) A thorough study of the requirements cf
the job being desigzned to ascertain charac-

teristics.

Preparation of Bill of Quantities

The primary purpose of the Bills of Quantities is tn
provide a uniform basis of obtaining the likely cost - f
the project being contemplated. It also forms the basis
of valueing any additional work done in consequencce to
the contract.

The preparation of the Bills of Quantities is in
strict accordance to the standard methods of Measure-
ment of Building Works (Smm).

Stages of preparation include the ascertainment
of the quantities of work to be carried out by an
appointed construction and the writing of full specifi-
cations and requirements. To ascertain the quantity
of work the:following procedure is normally followed.

(i) Taking-off of materials or labour including
2ll allowances.

(ii) Abstracting to obtain net quantities of
materials or value of work.

and (iii) Billing in the presceribed (Smm) units

attached to the Bills are:
(a) Deseription of works
(b) Instructions to persons tenderins
(¢c) Tender Form.

(d) Articles of Aecreement.
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(e) Conditions of Contract.
(f) Preliminaries.
(¢) Trade Premables.

In themselves there is nothing wroeng with the
terms expressly contz2ined in these aections except ow
two instances that require, reappraisal. Hence 2
rearrangement of the 'Trade Preambles' section will
be necessary to suit the prescnt proposal of this
thesis.

Trade preambles section should be split up into two:-
(i) Materials Section

(11) Workmanship Section.

'Materinals section' gives the full specifications
of the materials in accordance with 2 known standard
and nll other conditions. Arainst this are placed the
measured quantities of materials required for a siven
job.

'"Workmanship section' gives the description of
work to be ecarried out including the manner of cxccu-
tion. Any special requircments and conditions are
alsc to be attached including volume of work.

This breakdown is essential since this thesis
proposes a split - up of the tenderins methods in

order to alleviate certain problems of materials

YRRy, IUVUE ULllidatien and conbral,
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The 'Split-up' approach will nullify certain

clauses in the preliminary scction, such items as:-

(a) Licenses of materials (in part).
(b) Orderin;; of materials.

{c) Test and Samples

(d) Materials delay (in part of delays)
(e) Imported materials

(f) Prime Cost Sums

() Provisional Sums.

In the present method the condition of contract
allows for variations and fluctuation arising from
changes in and prices of, mate als to be used. This
thesis proposals presuppose that nepotiation for
materials supplies ic between the owner and the suppliers
under firm arreement which m2y cr may not fluctuate.

In any case if there was need to substitute the use of
one material for the other a choice is readily made
from the approved 1list of the owner's choices.

This thesis also »nresupposes that a perfeet set
of constructiocn documents has yet tc be prepared,
and the owner whose mind is completely made up is yet
to be discovered, Hence on the 1list: it is proposed to
obtain approval for a ranye of his choices at the outrset
to avoid unnecessary claims. This appreoach leavesus
with variation arising out of grenuine mistakes.

Havinr taken care of minor alterations both in
the conditions and the preambles, it is supmested here

in this thesis that the method of calculatine the
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quantitics in the bills be chanped to reflect the
actual guantities of materials plus allowances and

the actual volume of work to be done.

For BExamrle whereas:-

QTY| UNIT fRATL [K ¥

1. Excavate oversite to remove
vegetable soll average 150mm 5
deep and remove from site 300 m
informs the c¢ontractor what to
do.

2. Mild steel bar reinforcement
1n columns, beams, lintels,
slabs ete.
25-12mm Diameter bar deoes not{ 300| M«
inform him what to do.

Also

3. Plain insitu Concrele
1:10 - 20mm appregate in: 5
50mm Blinding 501 m—

tells the volume of work but
not the guantity of materials|

Neither does

4, Prepare rime and apnly two
Chabs ehulsion pa?nfpbn¥ 5

Rendered Wall....... 120 m

tells the quantity of paint.

It follows therefore that in one case the contractor
is told what to do and the volume of what to do. 1In
another he is informed of the weipht of material and
where to put the weight.

Examnles of items (1), (3), and (#4) should bhe

alrirht for "tenderinem for labour" only.
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Materials needed for items (3) and (4) surely con
be determined throurh known processes of estimatine«.
When this is left in the hands of contractors a2 number
of consequences can be expected.
(i) Prices vary more widely as a result of
different considerations and selection
process more confusinr.
(ii) There will be differences in application
resultine in substandard work etc.
The case of items (2 ) is even more confusing
in that structural calculaticons tell nct only the
diameters and numbers of bars for a miven job but alsc
the allowances to be made Onc needs to visit our
sites to see the extent of wastapes of this item as a
result of not billing in numbers and lengths.
Important issues here are:
(a) Materials tender should be sparate from
(b) Labour tender.
In which case there is need for accurate calculations
of quantities of materials to be used for a piven job
so as tc control material cost. This should be.supported
by appropriate and adequate specification write-up.
The labour issue is simpler since the present billinr
system is mostly in volume »f weork' rather than quantitics

of materials,
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Done this way, requisition can be made to the
suppliers as to the exact quantities and specification
of materials te be supplied. This will control cxeesses
and in scme cases - 'patchini’ up' since quantities of
materials match volume of work. It will also ease a:z wel!
as accelerate site measurement fcr interim payments.

(a) Materials Estimating

Certain items are usually quantified by veolume
and are in fact sold by the same unit. Such case shculd
not present the quantity surveyor with any difficulty
since the unit of billing is the same as unit of sales
in the market as well as the unit of application.

Such homogencus cases nced only be supperted by
appropriate desceription and specification when placine
the crder. An example of this is the 'hardcore'
material or backfill.

Some cther materials such as concrete are measurcd
by volume but are hetercopgencous. In which case there
is a need to find the exact wolume of its component
parts befecre placing order.

For example the quantities of dry materials that
will pive us 651.2mj of concrete by absolutz volume

method will be derived by followine steps.
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Speecific Granty (S.G.) of

Cement = 3.15
Sand z 2.65%
Arpr. = 2.60
lm3 of Cement = 144Kg
Im> of Sand = 1660K;

lm3 of aprrerate= 2550Ky
Absclute Volume of Material

= Wt of material
§.G. of material

Concrete 1:1}; 3 mix Water/Cement Ration = 0.55
Coarse aprrerate 19mm (2")
Take 0.1 m3 = ldm3 of Cement, Sand, and argregate.

i.e. 144Ky, 160k, and 150K¢ respectively.
qux1=u6

1 part of cement

1} part of sand 160 x 1.5

3 parts of Sand = g
Water = lhu ; 0.55 - 79
abs. Vol. = 389

i.e. 46 + 91 + 173 + 79

But 1 litre = 1dm’> = 10 ’m’ = 0.389m>

Amount of materials per m3

Cement = %;g = 370Kr/m>
Sand = lé%?%ﬂ%;i = 610K_:*,/m3

Aprreprate = —lig-§gg—- = 1160Krr_!m3
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W = 144 x 0.55 = 3
ater 5359 X 200K¢/m
for 651.2m3 of Concrete

370 x 651.2 tons
1000

"

Cement required

"
n
=
-
I
L
L=
c
L]

-— - -

Sand Required = 1500

I
nJ
=
1co
.
A
[=]

A%

B .. _ 1160 x 651.2m°
Armrerate Required = 1500

"
W
0
S
a
1

e

"

Water Reauired 200 x 651.2.1itres

130240 litres
130240
I 5

OR ralls

= 28942 ralls

It is therefore first necessary to eather all known
volumes of concrete whether in foundation or in slab,
together and apply the calculation to obtain total
quantities of each »nf its component parts bearing in
mind their desien mix composition, which will be usecd
for the calculaticn of each type of ccnerete specified,

This same method. can be used to arrive at the
quantities of materials required for mortar jointing

and plasterine.
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The case of numbered items such as standard
doors, china clay and the like are, of course,
straicht forward in that the numhers are extracted
alons, with the specificaticn and sent direct for
quotation. The emphasis here is that materials
shculd be estimated using known methods.

(b) Materials Schedule

Record of matcrials needed for a griven piece
of work can be kent as follows supported by adequate
specification. This record is estimated from
quantities obtained throurh the normal processes of
taking~off established in the Smm.

INSTALLATIONS

(i) 15em rain water pipe
(ii) Total lencth = 145m

(iii) Fire Clay sinks

Tctal Number = 9
(iv) W.C. Suite.
Tntal Number = 9

(v) 1.4m Chrona Towel Rails.

Tetal number = 5
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MATERIALS NO LOCATION QUANTITY
A CEMENT 1 | Foundaticn and Starter =
oni o 23,18 tons
2 Wall Below Ground Floor 3.561 tons
3 Conecrete in Ground Floor B
S1ah 28.68 tons
Mortar for Heollow Sand-
4 criete hloeks in the 33.41 tons
Ground Floor
5 } Concrete Fill t. Hollow 2.40 tons
Blecks
6 | Mortar for Hollow Blocks —
filled with concrete 3.63 tons
7 Concrete in First Floor .
S1ab 19.10 tons
Mortar for Hollow Sand- = 1
B § ciete Blooks S5 the 30.3% trns
first Flcer
9 Conerete Fill to Hellow ' 2.3 fﬁrgﬂ
Blocks (in the First : s
le’)f:r‘)
10 | Mortar for Hollow Blocks 3.46 tcns
Filled with concrete : o
11 Ground Flaor Columns and A ~wa
First Floor's 21300018
12 Beams 19.48 tuns
13 Roof Slab and Cutters 43 .94 tons
14 Plaster and Render 17.49 tens
15 Flonr Firish 7.55 tons
TOTAL 221 tons




MATERIALS] NO LOCATION QUANTITY
SAND 1 | Foundation and Starter 35.h5m3
Columns
2 | Wall Below Ground Floor 12.38m3
3 | Conerete in Ground Floor 39.5703
Slab
I Mortar for Hollow Sand- 3
crete blocks intthe 138.50m"
Grould Flcor
5 | Concrete Fill to Hollow 3
Blocks 3+51m
6 { Mertar for Hollow Blocks 3
Filled with Concrete 15.13m
7 | Conecrete in First Floor 3
S1ab 26.3%8m
8 | Mortar for Hollew Sand- 3
crete blocks in the First 126, 76m
Floor
9 | Concrete fill to Hollow 3 2Qm3
Blocks (1st Flocr) .
10 | Conerete fill to Hollow 3 2Hm3
Blocks (1st Flaor) ’
11 | Ground Floor & Pirst 3
Floor Columns 2. 28m
12 | Beams 26.91m°
13 | Roof Slab and Gutters 6.91m3
14 | Conercte in Stairecases 19.56m3
15 | Plaster and Render H9.22m5
16 | Floor Finish g.U8m>

TOTAL

501. m3

247



248

c
MATERIALS NO LOCATIONS QUANTITY
AGGRECATES 1 {38cm for filline Hollow 3
Blocks 4.36cm
TOTAL %glg%=15m3
2 | 20em Fecundatisns an? 3
starter Columns 50.90m
3 |Ground Floor Slab ’59.14mj
4 |Ground Floor Blockwork 6.62rn3
5 |First Floor Blockwork 6.67m3
6 |Ground & First Floor 3
Columns« 4.56m
7 |Beams 33.82m3_
8 |First FPloor Slab 32.76m3
9 | Concrete in Staircasc 32.12m3_
10 | Reof Slab and Gutters 13.6ﬂm3
TOTAL 259m°
D
MATERIALS| NO LOCATIONS QUANTITY
Granite o T 3
Chinping 1 Flocr Finish 16.95m
TOTAL 17m°
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REINFORCEMENMT
MATERIALS NO LOCATIONS QUANTITY! UNIT >
PRICE | "
1 | COLUMNS No Wt
6.00mm 43 ©0.10tons
_ Iron rods o
2 First Floor 81ab %
Benms 155 0.35
3 Roof 314 0.70
L STAIR-CASES 17 0.70
TOTAL = 2.00tons
10. 00mm 1 Foundations 190 0.99
Iron Rods 2 First Floor S1ab "
and Beams k6 7.4
4 Stair cascs 21 0.10
TOTAL = 12 tons
9. gum 1 Foundations 29 0.25
Ircn Red 2 Columns 27 0.24 -
3 First Flecor Slab
and Beams 184 1.60
4 hoof 126 1.10 |
5 Staircases 12 0.08
TOTAL = 4.0 tons
16mm 1 Celumns 147 2.05
O 1 L
Iron Rod 2 | Roof 1 0.01
TOTAL = 3.00tons
20mm 1 Conlumns 43 0.86
Iron Rod 2 First Floor Slap 78 1.6
and Beams .
3 Staircases 4o 0.07
TOTAL = 3.00tons




MATERIALS| NO LOCATIONS QUANTITY |UNIT 4.
PRICE o
. . i o No Wt
25mm 1 glr‘ﬁt Floor Slab and 7'3 2.6E’;HE
Iron rod eams
TOTAL = 3.00tons
23em 1 {Well of D.FP.C. 910
Bloeks 2 {Ground floor and stair 9295
room Bleock Work
g ]
3 {First floor Block Werk 8438 4
— [ToTaL 18643 .4 T
15em 1 |Ground Fleocor and Stall 922
Block room Bloeck work
2 |First PFloor Block work 902
TOTAL 1824
Timber FRAMEWORK to GROUND FLOOR 984
Pieces Beams (1), (2), (3), (4), .
30 x 370 (5), (a), and (6). Pieces
50mm .
Doors Types A 55
Flywood Picces .
80mm Doors Tyre B 15
Flywood Pieces
0.625 -
Ceiliny 158
Celotax Pieces L
Roof*
| Roof Tresses 24
h?usses Nuhar
L s B o 239
Shects Reofin> Sheets(Alluminium) Sheets |
Bitumens 683.,88K~
Reof Slab and Roof N
Felts Gutters = 0.70tons |
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First Fix Electrician

No OPERATION WORK Total "
honTENT | 2T |AY m/n| *R K
1. |Clearding of Site
2. |Arrance Electricity
and Water
3. | Set out Buildine
4, | Temperary Buildins
and Fence
5. | Erect mixer & Water
Tank
6. | Excavate Column Based 186m3
and Trendes
7. )} Escavate Oversite 15cm 1?92m2
8. | Bends Place Steel Bars
in Foundation 2 tons
9. | Concrete base & Strip | g,.3
Foundations )
10. | Bend Flace Steel Bars
in Ground Columns 0.40tohs
11. { Formwork to Ground >
Columns 53m
12. | Conerete Ground Columns 3m3
13. | Blockwork from 3
Foundation to D.P.C. 191m
14, | Return Fill around 3
Foundation 110m
15. | Filline Hollow Blocks 3
from Ground 17m
16. | Hardcave filline 15cm | 129m°
17. | Shetteriag to Ground .
Flocor Slab 129m-
18. | Conerete Ground Fleoor 5
Slab 714m
19, | Bend FPlace Steel bars in
Ground floor Columns 1 tong
20. | Shutten to Ground Floor 5
Columns Uim
21. | Conerete Ground Floor 3
Columns 9m
22. | FWK to 1st Floor slab 2
beams and stairs 503m
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1\ e WORK ] Total] ..
OPERATINN content | 2F 1 2% | “m/n i

i
24| Ground Floor Blockwork 2
and lintel 1032m

25] Bend rlace Steecl bars

in Pirst Floor, Slab

heams =2nd Stair 15 tons
26} Concrcte 1lst Plonr Slah 3

beams 2and Stairs 55m

27] Stri» FWK to 1st Flonr
Slab, hcams & Stairs

28] Bend Tlace Stecl hars

in First Flonr Columns 1 tons
29! Formwerk to First Floor >
Columns 35m
30] Conercte First Ploor 3
coclumns 3m
31] First Ilocr Blockwerk 5
ana lintcls 980m
32 |FVX to Nleof Slabk “eams 3
k Gutters U453m |

334 Seccend Fix Flectrician

34} Bené lace Stecl in
- Roof S1lab, heams aAnd

Gutters 5 tens
35.] Conercte Roof Sa21b Beams 3

Gutters 17m
36.] Second Reof falb 171m?

: 37 4 Strin Formworx to Roof
S1lab, Beams an”

Gutters
38.| Pirst fix ~lumhers
39.] Bitumeous Felt BDBm?
40,] Fix M.S. Anrles,

Bates and Bars 974 No,

1.} Seeond Fix Plumbers

42 | Fix deor, Window Frames
& Mullions

3. ] Third Pix Eleectrician
44 .| Seaffoldine~

45.1 Plaster. Render Wall 5
Tiles 5322m




No. OPERATION e |2 nt'ﬁile %or [N:K
46, |Final Fix Electrician
47. |Gleazine Boﬁm2
48, | Fix Door Frames 134m°
49, |Sercved Florrine 1020m2
50. |PVC. Tiles 516m°
51 |Grano Floorine 862m°
52. |Carrentry and Fittinr
53. {Weld M,S., Bars
Handrails te Saairs 158No
54, |Paintinr and Decoration 6&69m2
55. |Demclish Temporaty
Buildines & Fence
56 |Level Clear Site
6.6 Phase Two Contrelline Contract Award Unccrtainties
66..1 Rational Aprroach to the Appointment of Consultants

and Reristration of Contractors

There is no unified aprroach teo the anrointment of
Consultants., Hitherto the 2rnointment of Consultants
is on the hasis of who you know and not what you can
technically offer. In some cases some derend more on
luck than ability. In other cases probahility of
rettin~ commission is on the basis of purchasinz power
in cash or in 'kind .

Traditionally architect is exjected to be comtaicted
first before the others and he is supposed %0 coordinate

the activities of the others. Teodry there is the
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seneral feeling that client as the owner of the project
also reserves the exclusive richt to appoint other
consultants with or without the eventual 'expected
Coordinater's knowledge.

On the other hand the other consultants prefer to ~et
their commission direct from the c¢lient to avoid losins
part of their fees in what is usually termed 'handline
Charses'. They also prefer direct commission to avoid
hreach of trust caused by delayed payment of their dues
which will first ro inte the aceount of the Coordinator.

The hanhazard approach has a lot of inherent
disadvantarmes ransine from social eshuse to unsatis-
factory performance, cost and functior wise.

The followine armroach may ease the eontinuous
nressure on the client which is now the case.

{1) A4dvertise project envisaged for competitive

desirn.

{2) ‘hdvertise for cost estimate preparation,

(%) Appeint project plannins Committee to

congider submissions end other conditions,

(4) Allow short time space between submission

and the appointment of the project plannine

committee to avoid undue interactions.

The usual information will »e¢ required as the

brief for the desipgners after which each will be expected

to aubmit their proposals for consideration.
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In the case of cost consultants thelsituation
will he different. Interview on the basis of submitted
desiegn prorosals and other conditions should be conductcerd
to score their performance.

Reristration of contractor seeminvly rational
has its own loop holes which renders the process
unsatisfactory. It is required of the intendins contrac
tors to suprly certain informations which cannot be
verified. Therefore false claims are often made.

Compiliation of a list of firms does not ruarantee
that those on the list are the hest for the project
beinr envisared,

The contractors on the 1list of the client also
conttitute pressure creoun capable of takine advantarse
of their '‘power' or opportunity: It is more so in that
they have to pay a pnresceribed sum for a place on the
list.

To plup the holes and avoid emer-ency contractors
who cc in to 'loot' the industry in renerzl and the
client orpanisation in particular., The following
method of reristration is surrested,

(1) Rerister contractors on the hasis of

project on hand,
{(2) Avoid lone pericd of relationshin to
minimise social abuses.
(3) Appeint a temporary project tender committec/

Board,
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Contract Award:

Determination of the market potential will be neccssary
in arriving at a decision on who the contractor should be
especially as this will affzct their (Contractors) overall
performance. The certainty or uncertainty of market will
affect the organisational structure of construction firms
as to what they can deo or want to do and who they retain on
their payrcll. The pre-registration requirements may nct be
ideal in this regard.

It is therefore first necessary to appraise government
policy regarding development plan level of private invest-
ments, and the timing of the implementation before registra-

'“M%ion of contractors. This 1s to shut the door firmly
against 'looters!

Additionally the project requirement will need to be
asaecrtained on individual basis for stratification of the
contractors especially that each project has its own
tharacteristics. This is to eliminate having to get
committteed to one particular contractor, qualified or nct
qualified for the job on hand,

The advent of sub-contracting business is a way of
promoting a more positive value for specialisation, This
spituation helps to create more uncertainty as the mmber of separate
and independent organisation’s inereases.

In the main, since sub~contractors are usually smaller
they normally develop the attitude of holding back for
fear of uncertainties in the market situation for as long

as possible.
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R C Alsc in most cases
because they are directly appointed by the owner,
control over their activities on the construction site
is difficult. They rely on owners to get job not the
main contractor.

The aspect of 'Time and Prorress' in which it is
stated thus:-

"The contractors attention is drawn to his

responsibility for the coordination and prorramming

of subcontractor's work. The contracfor is
expected to arrange suitable prorrammes with his
subcontractors and te check rersularly that such

nrogrammes are adhered to. Where delays arise

in connection with subcontract works, the contractor

will be expected to have been aware of such at
an early stare and to have taken appropriate

action defined in the sub-contract document by

givine of such notices as may be required in nrepara-

tion of the determination of same. Determi:ation
shall not he effected » ishout the prior consent of
the architect hut request for extension of the

econtract reriod on the ground of delay bty sub-

contractors will not be consgidered unless the

contractor can establish requirements.*

This conditions must have been inserted with
certain rood intensions. Unfortunately it is rardly

observed, Condition of annointment of sub-contractors
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leave no room for its application. One may ask how
reglistic it is for a contracter to do as specified
above effectively when the appointment of some sub-

contractors are made during the progress of the work.

Tender Board/Froject Planning Committee.

The idea of tender board in itself is not bad but its
function is misplaced and the stage at which its participa-
tion is required is wrongly timed,

The function of the board is essentially to advisc
on the project to be undertaken and the selection of the
contractor. This unigue position tend te impalr both
the judgement and decision of the board members. Objectivity
may be subdued by rivalry and in the end cooperation
throughout the duration of the project will be gquite
difficult to accomplish.

Participation of the board at the tender stage is
not helpful to the course of the project if it is the
same board that took the decision initially on the
anticipated cost of the project. The problem is how
realistic is the discussion on the submitted anticipated
cost, If therefore the same board is to decided on
what to spend and what to accept there can be no realistic

deductions. Everything may be based on false premises.
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(e) The rules themselves will nct be susceptible
tc grvernment or other external sanctions which
will render them ineffective.

(d) The rlayers ca2n 2ctually nlay the game

Tender rules are neither stated adequateély,

r adequately at least not in the sense that public
accountability can best be served. The tenderer is

left at large tc choose an approach of his own to arrive at
a tender figure which is now compared with other submitted
tenders under a standard practice. The quantity Survcyor's
estimate «f the projeect becomes the yardstick or a

court statutd. It should be an ardous prnblem for 2

tender board', particularly inexperienced board, to
determined the authenticity of the tender figure which

is based on the thenretical manipulation of the quonfity
surveyor on the rne hand and the "practical" calculati-n
¢f the contractor ~n the ~ther hand.

There is the gener=l tendency to assume that contract
documents can substitute tender rules. These documents
only c¢ontain information pertaining te the basis up-n
which the individual competitors can arrive at a tender
sum follcwing his own aporoach. These documents imwariabily
contain loads of irrelevances as well as ambigdties.

These inherent deficiences ccupled with doubtful approsches
have tended to reduce the probability of a realistic
tender sum. It has been mentioned scmewhere elsc in

this thesis that tenders are cften invited on bills
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of quangities prepared from incomplete Inf:mation leavin,
important details to be settled by variation orders. As -
result one gets a false impression of the actual costs of
projects in the country today because control is slack,
practiges are faulty and a lot of unnecessary claims have
to be made upon the cwner’s financial resources.

Preparation ~f tender figure for a project is
strictly on the basis of the e¢xperiences of the indivé-
duals or similar projects carried out in the past as well ==
the prevailing situations. This condition renders
ineffective the laid down principles and strict adherence
to the rules creates problems for both the tenderer and
the bndy receiving it. The 'cut and fill' approach
comes inte play particularly in the case of nublic
works. Ironically it is the rapidity of change of gnvern-
ment sanctions and the public attitudes that are res-on-
sible for the distortions in the seemingly established
approach.,

It is evident, therefore. that contractors must
»rice on the basis cf the ccnditions which they expect
to meet during the contract and include an allowance for
possible disorganisation arising from variations and
government policy as well as the public attitudes.

L successful tender must be based on scund nrincinles
and a realistic approach. This entails certain guidelines
which are denendent upon the structural definition as well
as the poliey of the organisation, technical ability and

the available resources for the project execution.
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The structural definition and peliecy of the
organisation form the static framewcrk in deciding what
to do, who to deo what and how hest it can be done.
Without an effective centrol of these aspecets through
the application of technical skill baeked up with other
resources estimate of what is to be done for how much
and by what methed cannot be realistic.

fprarently these qualities are laeking in mest of
cur contracting firms today who have tc rely on externnl
aid and unfortunately governments' attention has nct
been firmly arrested tc effect a change for the better.

Two basic things may and d- arise as a result of
these deliciencies. There will be cost-cver-run or
cest under run, and time cver run nlus poor quality
work,

It is against this background that modification
of the existing approach beccomes quite apprropriate in
order te obtain realistic estimate.

New Arrangement for Tendering

Project cnst is determined by:

(a) Cost of manpower or (Mp) times
(b) Activity time (At) per unit nlust
(c) Material cost (Me) nlus

{(d) Plant ccst (Pe) plus

(e) Prnfit (Pr).
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These can now be depored by the following abbreviations:-

Cost of manpower M
fetivity time At
Material cost Me
Plant cost Fe
Profit Pr.

The cost of any item of work as described in the
Bill of Quantities normally feollows the under mentioned
rrocedure

Mp x At + Mc + Pc + Pr = Cost per unit., This
means that fcr & blocklayer laying =
block wall will earn

Hourly rate X Labour constant + cost of block

and morter + tools money. The cost of any

assistant will be added up the same way.

The addition of all these for every item in the building
builds up to make the project cost that is Mp At Mc Fe i'r
is added to another Mp At Mc Pe Pr »f every item in the
building to arrive at the projecct cost,

Since this ~rocedure is cxpected to be followed hy
every tenderer the »nrize variation of any project should
be quite close and less confusing to those who are to make
selectinn. Unfortunately this is not sc of tender figures
usually received in this country.

The areas cof rossible great disparity in the contract
sum,quite apart from those alrendy enumerated in this

section can ea2sily be identified. There are:
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(1) Material cost (Mc)
(ii) Activity time (At)
(iii) Profit allowed (Pr)
These secm to be the uneontrollable fretors. The only
controllable facter is the hourly rete as stinulated
in the NJIC (National Joint Industrial Council) in
which the country has been divided inte zones. The
rate of pay in each znne has heen stirulated including
nll the necessary allowances for each grade of worker,
Material cost can be controlledto acertain extent
if the government e¢an take aprrerriate action esnecially
that mest ot the building materials are imperted. However
since the buying of material involves private arrangements
between individuals it will be assumed that the price is
uncontroellable,
In the new anproach to the calculatinn of nrojeet
cost materials and special items costs can be isclated.
(2) because it is not under the contral of the
contractor and
(b) because it is closely associated with over
527 of the sources of variation either as a result
of non~availability or dcélayed delivery.
This can form the bneis of cone tender as will be deseribed
later,
The bas.s for a second tender will be the labour
and plant asnect as thes : are strictly contractor's own

obligation.
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The split-up has 2 number of advantames 2s will “e
noticed in the next chapter. It is sufficient to say
here that the main concern in the preparation cof the
Bil? of Quantities seems to be the provision of a
eommon basis for the contractors wishing to tender
rather than emphasing what has to be done and the
amount of materials needed in the case of each jcb,
Even where desepiption are ;rovided. these arc burried
in the nreambles. This practice makes npricing quite

tedious and uninteresting.

6.6.3.1 Tendering for Materials and Speccial Items
7

Leslie Chadwick, ' lecturcr in Financial Management,

University of Bradford Management Centre has observed
“Time are getting hard boys, money's getting scarcc,
may be an old scong but very true of the current
business environment."

In the light of econcomic recession in Nigeria today

coupled with other environmental censtraints, this

observation should not be taken lishtly. The industry

has become sn pre-occupied with 1labour productivitity

that it has tended to ignore thc productivity of the

capital employed.

7. Chadwick Leslie "Materials Manapement Profitability
and the Conctruction Industry Building Technolcgy
and Management, Feb. 1982
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Table .6.2
Materials Cost Labour Cost Over Head (rst
¥ Increase in % Increase in| 7 Increasc in
Construction Profit Profit Profit
Industry -
27 Cut 5% cut| 2% cut 5% Cut 7 Cut T Cut
14.6 36. 4 8.3 20.7 el 9.3
" Effect on Prafit of Cutting Costs.
Return eon
Table 6.3 Capital employed % Reducticn Requircd
2
Materials Cost Leobour Over Head
Construetion costs costs N
Industry
18.3 7.91 13.21 29 .46
: ‘- Cost Reductinn Required tn Increase Return ~n
Capital Fmployed by 10%

SOURCE:

Building Technology % Management Feb, 1982 PPE,

Chadwick's tables have shown how important materials

Costs are to the industry and as such materials management

is nne arez2 in which substantial savings could be made

and profitability increased.

Materials management in a sort of way has been introduced

into the design scheme in the manner sugrested earlier.

The

recommendations in this section is to add another dimensicns

which may oblitrate or correct scme, if not all, cof the

problems highlighted above,

At the design stage the menagement of materials includes

the user’s analysis to determinc necd from want and the

ground work te establish whether or not what are about to

bhe specified

are nprolurable,.

The subsequent specifications

must take into consideratinn and findings at this stage to

favuid orisis situation later.
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A project manager has been charped with the
responsibility of linking un the design team with-the
suppliers after arproval has bcen pgranted by the owner
regarding which materials and components are to be usecd.

After such an arproval has been granted the project
manager is t~ send out enquiries to prospective suppliers
and ask for quotations for each item in the unit of
measurement as will be contained in the bill of quantigies.
Further information t» be given will include:-

(i) Ouality required
(ii) Where and when required
(iii) Approximate quantity
(iv) Statement of any special conditions.

Acceptance of the received guotation is then scnt
to the supplier(s) and a contract for the supply of the
items listed is signed.

This early apgreement between the designer the
client &nd the surpliers forestalls the dangers of
non-availability, fluctuation and late delivery.

After the preparation of the bill »f quantities
full specifications of the required items and their
exact quantities will now be sent together with the
conditions of contract in the normal way stating

each others obligaticrs.
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PULL DESCRIPTION OF ITEMS AT3| UNRITS| RATE |

Tendering for Laboud:

In tendering for Lahour three factors are to be
considered:
(1) Activity time (At}
(ii) Pnrfit allowed (Pr)

{iii) Zonal rate (2Zpr)

It should be noticed that Zr has been substituted
for (Mp). This is 8o becausc the hourly rate for cach
grade of worker in each zone including tools money nnd/or
equipment cost has been determined by the NJIC, The use
of the nationally established rate will minimise the
disparity between the tendered sums of the competing
firms and reduce the selection problems since there arenow
two factors.which will Le considered along side other

rolicy matters.
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The two factors are:
(i) netivity time (4t)

{ii) Profit allowed (Pr)

The use ofarbitrary hourly rate has ncw been removed.
Therefore labour cost {(Lc)
= Zr x At + % Pr
Unit Le = Zr At + % Pr
Total Le <I{Zr At + % Pr)

The (At) inserted plus the submitted method statemehi
by contractor should allow the personsg considering the
tender sum gain sufficient insight into the possgible
completion date and the quality of workmanshin.

If time is the determining factor the mean (At)

of all the tendeyers can be taken and the ene with closest

time is used

JOB DESCRIPTION OTY [UNIT [jZr {0t |9 Pr [Total
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In addition tender enguiry schedule for labour
should include those sipgnificant factors which will
affect the contractor’s management and which are not
in the schedule, such as:

(1) 8ize of contract and type »f building

(whether storey buvilding or bungalow)

(2) Location.

(3) Type of construction.

(4) Start and completion date of contract

(5) Special restrietions.

6.7.0 Phase Three: Centrolling Construction Uncertainties

6. L1 Premotion of Team Spirit and
Coordinated Sunervision

Mcsakua has observed that the relationships of
those concerned in the mrunting and executing of
building works have tended to be hased upon the
assumptions that contributions can be complete in
themselves, and that each will aim at scquential finality
so that subsequent ones may follow on”".

The inherent dangers of this observation has
been uncovered in the eosntrel of the uncertainties

at the other two rrevious 'phascs'.

8, Mosaku T,.0., "Study of Building Performance.”
M.Se. thesis 1968 University of Manchester
Institute of Scicnce and Technology.
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Ferhans the greantest single influence shaping the
present doy constructinon process has been the eontinucnce
of this adversary relationshin imnlicit in the normal
contract proccdure.

The design process often down to the smallest
details is carried cut by architects and other consultants
without reference te thnse who ultimately will be engnped
on the building work.

Contractor, along side his competitors then fights
for the job in the financinl sense and, having won the
contract is thereafter regarded ns lacking in trustworthi-
ness, competence a2nd interest in the quality of the
finished prnduct. The ccnsultants on the other hand are.
in contract terms, whiter than white, the guardian of
the client's interest and the public good,

As 2 result of this, the contractor understandably
wishes to 2void more than necessary liability and is
nositively discouraged from taking initiatives. The
contreact clearly spells out the role, His job is te
ask for imformation to be supplicd and within the rulcs
of the game, t~» be ready with 2 claim if it is not
fortheoming at the right time and in smfficient detail.

The contractor for many yenars has remained in
this pnsition of passive rcceiver of information whe is
expected to do what he is told to dc. This practice

militates against cooperation nnd team spirit.



Sceptism and susnicion are the off-shoots of H-th
direct and indirect commission of cecnsultants as well
as the aprointment of nominated and nen-nocminated
subcontractors and suppliers. This renders ccordinated
supervisicn proctically difficult if not impossible.
The practice of n minnted subcontractors and nominated
suppliers, apart from constituting a source »f
unrealistic Prime cost sums 2and Provisionnl sums
constitutes retardation of the site progress.

(1) Corrdinaticn of the consultants activity

should be done by the architect by virtuc
of his being the clcscst to the client and
the first to be apponinted.

(2) Indirect commissi~on of ~ther consultants
throurh the nrchiteect moay be advisable
where the clients organisations is net
techniecnlly equiped to denl with many
censultants at a time but provided that
arrangement for the payment »f their
(nther cconsultants) dues has been erystolised
and penalty spelt out in the case of a breach
of trust.,

(3) Direct Cemmissinon of consultant and the
apnointment of subcontractors and suppliers
may be adorted wherc the client's crganisation
has the technical personnel to deal with thc

multiplicity ~f such ~ther organisations.
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(4)  The issue of subcontractors and suppliers
ahould be handled nt 2 much early stape
of the project process.

(58} Since the project completion date as well
ag the quality of performance on the site
is usually the responsibility of the main
contraetor, the c¢rncrdination, control and
monitoring »f nrogress of site operations

should be mnde to rest firmly in his care.

Getting Paid for the Job

One of the pgreatest problems militating againat
satisfactory executirn af the project programme is
finance. It ecauses disunity discord, confusion, and
glow progress, It has been found to cause delays
as well as breach of truat,

Even after valuation and certificaticn for payment
in respect »f job done, the claimant was found to
face cther difficulties with the aceounting systems
of the client. Undue influences sometimes leads the
elaimant voilating laid-down sneial order social
order. Such violation must . of necessity be well ..
compensated by the client one way or the other before
the contract runs out.

To avold delay of work progress as a rasult of
delayed payment it is proposed that:

(1) Project account may be opened in a convenient

bank after working out the details of the

project programme, and duraticn of the project.



(2) how much may be required for the preoject
within certain regulayr perionds throughout
the duration be determined or estimated.
(3) 2 1list ~f all the parties that may make
claims and their representatives be submitted..
{#) the format for making clnims and reccgnised

mark of the certifiers be decided and designed.

i Valuation will be made in the normal way or as
preseribed scmewhercelse in 'this thesis: and certified by persaon(s)
specified in the conditions of contract for interim
rayments,

This same procedure for payment will be applicable
for consultants cspecinlly if anpointed by architects.

On the presentation of rocognised papers by the
representative of any of the parties, money can be
withdrawn in the normal way. Normally payment will be
made less retentinn and the deocuments to be rresented
to the bpank should have taken care of retention so

that net due is shown.

6.7.2 Promotion of efficient information and communication

links and avoidance of delays.

No job of econstruction is a standard task. New
nroblems requirinm creative management arise constantly,
demanding immediate apnlication of resourceful

inventiveness.



Unfortunately this fact has hot been fully appreciatc

by those who are responsible for making building contract.
It explains why one project was successful and the next

a failure cven if undertaken by the same person,

Many contracters often assume that they have thc
organisation and competence to fulfill contract
requirements 2and meet completion schedules, but these
assumptiocn evaporate in the face of necessity.

A lot of intagibles are burried in the requirements
of a contract documents resulting in loss »f motion,
chaos, and confusion due te improper organisational details.
Faulty administrative procedures meke a large contributicn
to incfficiency in the constructicn industry. Some of
them involve contractors in great wastage of time and
effort on site and resulting in additional cost which
may not be recoverable except hy 2 zeneral inereage in
tender prices.

In the development of the concept, and as earlier
in this ohanter suggested design specifications should
be rationalised especially with respect to beth user
and project requirements. Particularly soc that the
required items are sometimes difficult to procure in
the market plus the fact that the firmress of client’s

mind cannot be guaranteed.
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Ta cone with these problems the principle of non-
optional solution may be applied at the design stage
whereby alternate decompression and comnression is used.
Nesigner havins tabulated a2ll known factors of delay
in rank srder the reversal of the crder should be
nossible with known consequonces. This will be possible
in the light of the project gonl. Definition of project
foal may be in terms prompt completion time and at :1lanned
cost, good quality work aessthetically, functionally and
structurally. This, supportcd by sound record keeping
will enhance progress.

It is usual to issue further drawings and details
to the contractor, and it is 2 fairly common practice
to list their numbers and titles on architects instructi-ns
which provide no cther informatien. The drawings may
be different from previous issues as they frequently
carry minor cerrections or work which is different from
the earlier drawings or at times work which is different
from that included in the contract, How is an 111i€erate,
or any contractor for that matter, tn know? Fven when
there are notes on each drawing te say that alteraticrs
have been made there is usually no detailed explanation
of the extent and nature of such changes. Contractor is

therefore presented with 2 problem.
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Sometimes variations are implicit in the drawing.
This ﬁcnns that the contractor must request or cenfirm
receipt of instruction, amend his orders, adjust his
stocks and reconsider his programme, If there ic no
clear information and instructions from the architect
or supervising officer he is required under the contract
to proceed with the additicnal work and to find out if
variations are actually required. It is expected that
the cecntractor shculd subsidicse this lapses from
architect's office by a great unpaid additional effort.
This sort of additional sacrifice has to be paid, for
one way or the other.

Te avoid '"leading' the estimate of extra work delays
and reduce contractors uncertainty, therefore, the
following precautions should be taken.

£1) Check and recheck drawings before leaving th

drawing board against ceries of the contract
drawings and against items in the contract
bills. This will ensure that unnecessary
variations are avoided and will as well
exrlain and amplify requirements which
were already in the conteact.,
(2) Further drawings should carry sufficient
informaticns as re;ards:
(i) Reference to the work affected.
(ii) Purpose of the work - whether addition,
cemigsion, alteration. clearance of

diserin=necy etec.



(3)

(4}
(5)

(6)
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-(11i) Tdentification mark of the relevant

drawing.
(iv) Location of the job affected.
Description of the work to be done in the form

of specification.

Numbers, volumes and dimensicns of the work.
Notes on labour and materials used as agreed
between the site superviscor and the client's
representative.

Information should be transmitted to all ﬁarties
fhat may be affected or may need to play a
specific role in the determination of the outcomc
of such instruction particularly the guantity
surveyor who needs to know prompily and with fair
degree of precision, the nature of the changes
for the prupose of valuation. The supervising
of ficer should also have to knov:' whether

variations are significant in contract terms.

In addition to the ahove information to be carried in

respect of the job to be done a further information will

need to be added to give complete picture of what is

happening. This will ensure that no duplication fo work is

done as well as minimise the contractor’'s administrative

problems.

(1)

Clear statement concerning the numbers, dates
and titles of all drawings superseded by the
new drawings specifically stating that they

are no longer to bé used for the contract.
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{2) The numbers, dates and titles of all new
drawings which are being issued, with the
instruction that they are to be used for the
work upon receipt with no further delay.

(3) Any further information which may affect work
progress and financial commitment should be
clearly stated.

The obvicus advantages of this approach can be seen

as stated in the opening paragraph. Perhaps what should
be added here is that the situation will be less confusing anc
as such will avoid costly errors.

Efficient execution of sub~contractors work is dependént
upon advance planning and regular communication betwean all
parties architect, main contractor and the sub-contract,

- There are many cases of poor or non-existent contractor.

The main contractor, in particular, has responsibility
to the sub-contractor in setting up and maintaining good
commuriication, in providing proper attendances and services
and in ensuring that all ancillry works by other trades
necesgsary for the smooth and efficient flow of work are

carried out at the proper time.

6.7.3 Prometion of Quality Control System:

Improved quality of workmanship on building sites is
dependent upon architect-desigh solution to common details
or standard problems especially in the face of acute
Strortage of qualified manpower and supportive technology.
Also on the quality of site personnel as well as the

contractor's and other supervisory's contributions.
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About 50% of building failures are due to faulty
design. This is so because most of our designers will
like to insist on not wanting to violate their design
freedom or demea. their professional dignity by
trying something dramatic. Cood design solution after
all are based on build-ability, simplicity, functionalism,
and durability. These are sound professional educational
knowledge supported by experience.

Architectural education places too little emphasis
on construction technology and site practices. This view
is buttressed by the specification of workmanship and
tolerances which are practically impossible to achieve and
in worse cases also irrelevant to the given situation.

The infamous reissors and paste type of specification still
making regular appearances, is composed entirely of
sections . ¢ 1lled out of the old documents full of
contradictions and irrelevances.

Ironically too, emphasis on building materials
science is in the schools of buildings and not in the
schooB of architecture even though the important
consideration in selection of materials is not in the
purchase price but in the availability and gpplicability on construc-

tion sites.Therefore when architects commit themselves to
specifying materials and a component it is difficult to
relate this to the background knowledge which might have
been used as a basis for their judgement. It is neither
on the basis of educaticn received in selection and

specification now is it on the knowledge of material
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science. TInvariably, they rely mostly on the manufacturer's
medel specification thus transferring the risk on to the
contractors whe do not read specification until it is too
late. This has an effect on standard of workmanship and
tolerances.

Designer must endeavour to design out faults and not
to design them in at the original specification or drawing
board stage. Mosaku9 has remarked that pcoor quality work
could be as a result of contributory negligence of both
the design and execution. The institution of defects
liability periocd is at least a recognition of the
contractor's own stare of the blame but what happens
beyond thig period has never been linked up with original
bad specification. Appendix (6) shows a list of defects
atthe handling over stage of one of the projects used as

10 has also observed that materials

case study. Mosaku
specification in certain cases has not altogether been
based on the working performance but on trial and
error. This tends to get corrected as the make good

operation is being carried out.

9., Mosaku T.0. "Critical Appraisal of Lagos
University Buildings Research Paper 1970.

10. Mosaku T.0, "Maintenance Records: Designers Guide
Research Paper Archiforum No. 1
Zaria 197€,



285

Much as the desipgner may endeavour to provide
rational solutions the attitude of the site personnel
may still seriously hamper the quality of workmanship.
It was found that workmanship problems were caused
predominantly by lack of care on the part of the trade-
smen, rather than by lack of skill or knowledge. Poor
workmanship, therefore, is inexcusable in certain cases.
It reflects badly on the management training and
supervision. Roberts11 has said as a result that "thc
generally accepted remedy to this situation is not
simply to have more supervision, but to have more able
supervision”.

Nigeria that has a very low supervisor/operative
ratio must not only train more but also improve the
quality of their training. It is ludicrous to suggest
that today's site supervisor can adequately learn the
necessary skills simple from experience alone. This
route is fraught with difficulty and is based on miscon-
ception that adhoc training can be better than planned
training. The pitfalls of experience alone are often
apparent, particularly in the smaller companies without

the specialist back-up resources from the head officec.

11. Roberts W.G. "Innovation in Materials and Technology
Makes a Major contribution tc Defects and Failures
in Building". Building Technology and Management
May 1982 pp. 16.
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Problem of social abuse particularly the "infamous
saying that ‘one good turn deserves ancther' makes it
difficult for most client's supervisors on our sites not
to turn their blint eyes on poor quality work. Repeated
complaints on a badly executed job suggest that both the
supervisor and the contractor might have been playing for
time. Thesge supervisors are maligned figures in the
industry who may have considerable influence on quality
of work,

Modern production techniques demand a higher degree
of accuracy in detailing than the traditional rebated
- system which incorparated scope for adjustment during
the assembly process. The industry is not fully aware
of the implications of the 2volution of industrial
building methods. It continues to rely on methods of
communication, control and sequences or erection of
traditional processes.

Designer must be prepared to specify tolerance in
design and to insist upon them, and the amount to which
the contractors are prepared to control aceuracy during
construction and the relationship between contractor,
sub-contracter, and manufacturer in maintaining required
standard of control.

Often on our sifes dimensional limits showed lack
of consideration for the accuracy achievable within
resonable costs. The problems of 'fit' were rarely

dealt with explicity in design and clauses related to
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tolerances included in the general specification were often

regarded as a ritual which bore relationship to job

requirements.

One of the main difficulties was an apparent lack of

working knowledge of available standards, these tend to

be used as 'blanket' clauses in the specification rather than

related to specific assembly details or to the method of

attaining improved levels of accuracy.

Areas of conflicts in dimensional coordination and

quality control include:

(a)

(b)

(c)

Supply of manufactured components to be fixed
well after construction of their "housing”

e.g. mechanical plants and air-conditioners

or door frames.

Misunderstanding between designers, manufacturers
or contractors occurs when the permissible
deviations on, or definition of critical demen-
sions are not given or made clear from the
drawings.

As the number of interrelated critical dimensions
increase the chance of misfits, the number of
oritical points in assembly should be kept to

a minimum.

Design of many fixing devices do not have sufficient

capacity for adjustment on site. This has led to cutting

away part of an already existing member which may

seriously affect its oualitv and nerformance.
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Such inconsistencies may have been as a result

of:
(i)

(i1)

(iv)

Architect not recognising that the varia-
bility of construction lay outside the limits
as specified unless some rectification was
necessary which was then brought to his
attention.

Architect not having sufficient confidence
in tolerance specification to justify them
in practice.

Architect unwillingness to accept delays
resulting from work being carried out
strictly according to specification. By
turning a blind eye he allows the contractor
to make good as he thought fit.

Architect seems to feel that he had no

way of bringing pressure to bear on the
contractor to ensure quality or to rectify
faults. One difficult area which needs
examination is the extent to which sactions
can be imposed against failure or reward

given for success.
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On the other hand contractors inconsistencies may have

been as a result of:

Assumtion that corrections are normal part

Not being fully aware of what sanctions could

be applied by project architect against

Split responsibility between subcontractor
and the main contractor which tends to
aggravate this problem of quality control
unless where these responsibilities are

clearly defined and understood by all partiecs.

Greater care should be exercised by architect
and members of design group in emphasing
critial dimensions and specifying the required
level of accuracy for each stage of design.

If standard are to be maintained then architeet
cannot afford to abdicate his responsibilities

towards specifying and checking accuracy in the

(i)
of the building process.
(ii)
misfits or substandard work.
(111)
Improvement on quality controel:
(a)
(b)
building process.
(e)

Contractors on the other hand must see their
responsibilities to exercise guality control
over the accuracy of production. It is alsc
important that contract structure should be

coherent and the responsibilities of manufecturers
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i

and subcontractors énd the contpactors’
relationships with those other parties
be clearly defined.

(d) Standard performance specification should
be stated against work to be done rather
than in the general gpecification contained
in the preambles which contractors do not
read.

(e) Education and training of both the designer
and contractor should compensate eaech other

in the areas of conflicts.

Robert312 reminds us finally that "quality is a
funetion of time and cost- clients and architects should
not expect a 'silk purse' building for a 'snow's ear’,
More often than rot most jobs are programmed on tight time
schedules and budgets in Nigeria today. No allowance is
ever given to limitation of the contractors market both
in terms of estimating and project oxeccution capabilities.
The variability of tender figures can be very great
thereby suggesting that cost as yardstick for selection

of contracter may be misleading.

12. Roberts, W.G., "Innovation In Materials and Technology
Makes A Major Contribution to Defects and Failures
in Building"™ Building Technology and Management
May 1982 pp. 16.
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MERITS AND DEMERITS OF PRESENT AND IPMC SYSTEMS

The application of a new system is bound to meet
with resistance and objections naturally. This
resistance is even more likely to be stiffer in the
case of a system that treads the toes of a number of
parties such as in the building project development.
It is therefore necessary to run a commentary on the
merits and demerits of both the existing and the new
systems in order to stimulate acceptance and
implementation.

New system can cure a number of the existing
ailing problems but itself must be polished and
refined as time goes on to increase its significance.
We are living in a world of shifting ideas. We can
never be sure that our conceptions represent the
truth or that our formulations are unique and solidly
determined,

Both the present and the proposed systems operate
at three distinct levels - the design, award and

construction. Therefore the essential differences are

in the mechanics of operation rather than in the sequence

of the interfaces. While the present system has a
fractured approach, the proposed system tends to
integrate. Fragmented or fractured approach tends to
compatimentalise and when we compatimentalise little
is known of what is going on in other areas of the

project.



This becomes obvious if one looks at the present

approach to project development and management processes.

7.1 The present System: Merits and demerits of the present

system can be summarised as follows:-
(a) Design

Merits - An obvious advantage is the fact that

the designers are encouraged to produce more

innovative architecture based on the basic
information received from the client.

Demerits -

(i) Preedom-of architectural expression leads
to biases not favourable to clients/uscrs.

(ii) Freedom leads to cxperimental solutions
rakther than rational solutions with the
result that materials and methods are
specified without consideration for
availability or non-availability.

(iii) Lack of materials and/or technical capacity
lends support to most projects being rife
with delays during construction stage.

(iv) No proper basis for capital funding,
purchase.of and investment in, equipment,
and development of efficient processes if
the contractor can never be sure of what the
desifn team can produce next.

(v) Poor information flow due to lack of under-
standing of the problems of the other team

members emanatcs from the design.



(b)

(c)
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Contract Award

Merits:*

(i)

(ii)

(iii)

It has been going on for a very long timc
and acceptad by many people who are
apparently used to it

It has worked in many cases to people's
satisfaction.

It can eapily be manipulated as a result
of wealth of knowledge now available on

it.

Demerits:

(i)

(ii)

-
It
s
e
—

(iv)

Registration of contractors as being
practised now encourages nepotism based

on political affliation and ethnicism:
patronage as a result of long association
with client organisation and who may wish
to distribute jobs on equitable basis.

No guarantee that the job on hand can bo
handled by such favoured contractor.
Registration processes concentrate more on
being fair to the participants than
ensuring quality output.

Tender deposit and processing fees policics
now in vogue appears to be spawing undesir-

able off-shoots.

Cost Control

Merits:

No apparent advantage in the present system

except for the fact that the client may realise

some income through the various registrations

and denosits.
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Demerits: _

(i) Tender and tender documents take considerabie
resources to produce in terms of measurements,
calculation and pricing. The processes aré
repreated for cach contract giving rise to a
considerable outlay of resources, for aonly one
tender is accepted in the long run. The awar»nassz
by the tenderers of abortive tendering excercise
leads to an addition of up to 5% recovery factor
on building cost., This recovery factor is of
course included in every successful tender:
and yet it was to save cost and resources that
the system was originally designed.

(i1) In certain cases the inability on the part of
prospective tenderers to price building works

on their own has led to the appointment of

independent estimator with fhe following distinct

disadvantapes:

{a) estimate can only be a rough puide
especially that the capacity and capability
of the contracting firm cannot be competently
essessed,

(b} cost control and wmonitoring of progress
cannot be effective,

(c) contracting firm cannot come to grasp with
reality of the works to be done as
allowances made by the independent estimator

are not known.




(iii)

(iv)

(v)

(vi)
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Estimator cannot peossibly relate his
prices to reality especially that the
items in the bill of quantities are priced
in accordance with records of a previously
executed similar project. The approach

is bound to be more speculative.

The bill of quantities system provides no
feedback for the designer, nor is it a
useful management tool for the contractor.
Inspite of the time and care in the pre-
paration, the contractor can only order
materials from it at his own risk, and

so in the main re measures the work for
ordering purposc. Very often, some cof the
work is measured even yet again for the
final account involving resources for three
measurements.

The language of the Standard Methods of
Measurement and the Bills of Quantities

is not thc language of a common people
usually found on the construction sites.
During construction the contractor has ne
incentive to control cost of building and
often has large incentives to increasec it.
For example it is common practice in some
cases to tender job low and make money

on chahges and extras later.
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(vii) The fact that an estimator’s ﬁrices
and subject to adjustment by the governine
Board of an organisation often leads to
decisions to price certain items most
likely to become of a factor in variation
high whilst the others are priced low to
compensate thercby making the total come
out tothe predetermined figure. This is
not to say that firms are immoral, they
are merely operating a system.

" {viii) Contractor is not often provided with
basic information in many cases, essential
to his price - “e.g names of nominatced
suhcontractors, and suppliers ete.

(xi) Prime cost sum and Provisicnal sum are
often misleading as these become subject
for negotiation later on during the progress
of site work.

{d) Production Control

Merits: Obvious merit is to the contractor who

is ever ready to take full advantage of the
uncertainties of design and contract award system
to make claims,

Demerts:

(i) Contract supervision can be muddled up
as a result of lateness in appointing
subcontractors as well as the method of

appointment.,
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As a result of the inherent disadvantages

of committing huge amount of money to a

job that may not be won, contractor is

less inclined to accept more responsibilities
in terms of organising for the job in the
event of not winning the tender. Therefore
subsequent winner will begin to organisc

for the execution of the project only after

winning.

7.2 The IPMC System-

The IPMC system has its own merits and demerits

which can be summarised as follows:-

(a)

Design:

Merits:

(i)

(ii)

(iii)

Design decision is more on the basis of
interactive participation with inputs from
the various parties to the project development
and management.

Reduces the risk of designing for the
specifying of non-available technology which
often causes delay and poor workmanship.

As a result of further understanding during
the exchange of views among the partics
information can be more precise and more
meaningful,

Ensures complete analysis which makes design

more practical oriented thrn being utopian.
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(v) Induces flexibility in the designer as
cases are treated on their own merits
to satisfy required condition,

Demerits:

(i) Allows no free expression of thought
and may thercby tend to kill innovative
architecture.

(ii) Inability to adapt may force some designers

out of job.

(b) Contract Award:

Merits:
(i) It removes nepotism and other social
ills associated with registration processes.
(ii) It ensures that the job on hand and the
contractor are matched thereby reducing the
risk of poor werkmanship and slow site
progress.

(iii) It promotes team spirit as appointment or
selection is purely on merit as opposed
to the feeling that one person might have
been employed through 'contracts’.

Demerits:

(i) It requires time to test and accummulate

knowledge for effective application.



(¢) Cost Control

Merits:(i)

(iv)

(viii)

(ix)

Simplifies tender preparation techniques to
reduce abortive cost or recovery factor
usually added to contract sum,

Easy comparison of contractors' rates for
tender selection.

Preparation of the bill of quantities allows
for easy cost checks and valuation processes
for interim payments.

It provides feedback for the designer as wecll
as being a useful management tool for the

centractor. For example the tabulation of
cost benefits at the initial stage provides tnhe

designer easy reference point
whilst the contractor is able to monitor his

progress on the basis of actual rather
anticipated figures.

Simplicity in the preparation also denotes
simplified language as well as relevant message.
Minimises variations and fluctuation which
often result in extra cost of building projects.
Buying of materials on contract agreement
guarantees savings in paying buying commicsion
usually added ty the contractor and in some
cases guarantees award of discounts.

Can be related to National cost Indices as

the cost parameter is standardised.

Considerable gain in time as prior agreement

and contact had been ensured,
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{x) Reduces the speculative aspect of

tendering ond the contractor is paid for
only the job done.
{xi) Greater opportunity to prcovide data for
cost planning.
(x1i) Government sanctions may be avoided due
to €arly negotlations.
Demegrits:

(i) Proper coordination between supply rate by the
client and the production rate of contractor
may be difficult,

{i1) One extra person to contract may introduce a

further area of conflict.

(d) Production Control:

Merits:

(i) Most decisions being based on analytical and
corporate decision process promote swift progress
cn sites as well as guaraenteeing control.

(ii) Progress on site can be measured more easily
as a result of metheds information presentation.
(iii) Rate of output of contractor will provide guidc
on the duretlon 88 well as the quality of workmanship.
(iv) Site supervision and delayed inspection is
reduced due to the fact that not only is the
right specification given but alsc the right
quality 48 the right guantity is given..
Demerits:
(i) Contractor's responsibility is considerably

reduced and may therefore be unwilling to

cooperate.
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CHARTEB..EIGHT

8.0 CONCLUSTIONS

8.1 Summary of Cbservations:

(a)

(b}

Hitherto the industry is fragmented thereby making
coordination and control very difficult. As a
result a number of approaches have been adopted
which were aimed at developing interrelationships
between the various parties to building project
development and management. Apparently the forces
that determine the bond between these parties were
never clearly stated. Therefore there is a vacum in

the present system that need to be filled.

The integrated project management control system
disregards the nature of relationships and concentrates
on developing the concept of interactive or corporate
decision making approach in order to determine the
forces binding the relationships. In other words

the integrated approach which may yield the desired
objective of a project development and management
concerns more with the promotion of understanding
between the parties that are related one way or

the other. The analogous Venn diagram Fig. 5.0%
shows us the areas where this understanding must be
sought and in fact what each party to a project
development and management should understand about
the other party. The IPMC diagram Fig. 5.04 shows

how such information can be pzssed on from onhe
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(d)

{e)
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centre to the other in a socio-technical system
of a building project development and management,
The extent of understanding or information needed
can vary from time to time depending upon suach
factors as the individuzls concerned the nature
of the project envirommental conditions and so
on. Therefore Integrated Project Management
control (IPMC) system is only a framework of the
field of search for information required to
promote understanding between the parties as well
as to achieve the overall project objectives.

The basis for the application of this system is
dependent upon the development of effective and
analytical approach to problem solving, effective
technique of information dissemination, and the
development of functional management techniques.
This requires the presence cf a logical and
adaptive mind ready to coperate in an atmosphere
requiring teamwork.

Success of the system is also largely dependent
upon government's attitude especially that
certain sanctions that may be introduced may help
to shape the course of the system. Acceptability
ef a new proposal depends very much upon the
government interest to enforce rules that may be
quite pungent at times provided of course it can
be justified. In Nigeria today the situation in

the construction industry needs a bit of polishing to do to
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it to ensure not only harmony but also a higher

level of performance.

(f) IPMC can be applied to gain a common objectives
which must projcect development and management
processes seek to achieve. This common objectives
are manifested in time and cost savings as well
as personal satisfaction of the varicus individuals
who may have a stake in it. Personal satisfaction
is not easy to establish and neither can it be
quantified. This is particularly so in that the
individuals that come together to develop a project
always have different interests to serve. This
situation renders personal satisfaction a relative
term of a compromise of conflicting interests. 1In
other words the IPMC system utilises the idea of
first seekingz approval on every issue where conflicts

may ensve.

Areas for further Research:

It has toc be remarked that there can be no optimum
soluticn to a given problem. Vacums do occur from time
to time requiring attention. This may be as a result
of new development or just for the fact that an omission
had occured in the solution proposed earlier. Therefore

the IPMC cannot be an exception to these rules.
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Further research c¢an be carried out in the areas
of determination of the absolute volume of variables
required for control purposes with particular reference
to project and personalities involved. 1In this regard
it may be necessary to classify project as well as
personalities so that data bank ¢an be established from
where relevant information can be retrieved more
quickly and more ac¢curately. Such data only need %o be
updated from time to time in the event of any new developments.

Research will be appropriaste too in extending the
areas cf intersection of the three prcject development
interfaces. See Fig. 5.05. The bigger the area the better the degree
of understanding between the parties and the nearer we
are to obtaining the equation of union. This is
approaching the situation when the parties to a project
development can be personalised to be the user. In
Other words it is either that buildings must become
prototype or users must become stereotype or both must
occur together since the users and the developers (client,
designer and builders) must of necessity remain separate

individuals.
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CONSULTANCY FEES PAYABLE BY THE PUBLIC SECTOR

ﬁxaFe&ﬂml Military Government has approved with
immediate cffect o new scale of fees payable by the
public secter to Consultants whose services are required
in the fields of Architecture, Engineering, Estate
Management , Land Surveying and Quantity Surveying. Th=
renumeration of the Consultants will be determined on sliding
scales of fees depending on the nature and estimated cost

of the work and the degree of difficulty.

SCALE QOF FEES FCR CIVIL ENGINEERING WORKS

Civil znd Structural Engineering Works have been classi--
fied ints two categories. |

These are:
Citegory A Structures of reinforced concrete, steel and
other metals. Such structures include buildings, power
houses, water towers and tanks, swimming pools, stadia

and bridges.

Category. Other Civil Engincering works such as roacd
works excluding bridges, runways, wharves, drainage werks,

earth dams, canals, irrigation and pipe lines.

The Consultancy fees payable for ecach category are

as indicated in Table 1 and 2 below.



TABLE_ 1

Structural work in buildings and other stractures wherc

2 Consultant/Architect is appointed by the Employer.

Proposed fce ﬁs'
Cost of Troject Class cf Work a percentatc of
cost »f project
R Class A 2.5
Up to W250,000 Class B 2.25
Next N250,001 - Class A 2.25%
N1,000,000 Class B 2.00
Next Nl 000,001 - Class A 2.00
NZ,000,000 Class B 1.75
Next W2,000,001 - Class A : O8] [
K5 ,000,600 Class B 1.50
Next W5 ,0C0,001 - Class & 150
K10,000,000 Class B 1.25
Next ¥N10,000,001 - Class . 1.25
¥20 000,000 Class B 1.00
| Balance Over Class & 1.00
20 . 000,000 Class B 0.75
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Where the civil or structural engineer (as distinct from
an Architect) conceives and plans the project in its
entirety, the following rates will apply.

B Provosed foe
Cost of Project Class of Work | as a perecer-
tage of cout
of project
Up to M250,000 Class A 4.25
Class B 4,00
Next H250,001-H1,000,000 Class A 4. nn
Class B 3.75
Next HL,L00Q0,001-2,000,000 Class 4 3.25
Class B 3,00
Next K2,000,001~5;000,000 Class A 3.00
Class B 2.75
Next W5,000,001-10,000,000 Clnass A 2.50
Class B 2.25
Next K10.000,001-20,000,0001 Class A 2.00
Class B 1.75
Balance Over N20,000,000 Class A 1.75
Class 1.50

The fee payable ma2y he proportioned to cover the
various stages of project implementation as follows:
(i) Preliminary design, sketeh design or design 207

(ii) Final design or working drawing and tender
documents 60

(iii) Pull supervision of construction works 209,
Fees for assistance in construction works are to be

negotiated.
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SCALE OF FEES FOR MECHANTCAL/ELECTRICAL WORKS
IN PUILDING

The scale of fees based on the payable cost of project
respect to the Mechanical and Flectrical Services are

shown in Table 3 below.

TABLE. 3
Cost of Project Fees payable as
percentage of cost

of project %
Up to H250,000 1.00
Next 250,001 - 1,000,000 0.85
Next 1,000,001 - 2,000,000 C.75
Next 2,000,001 -~ 5,000,000 0.65
Next 5,000,001 ~ 10,000,060 .55
Next 10,000,001 - 20,000,000 Q.45
Over H20,000,000 0.35

In addition to the amcunt payanle from Table 3 a
charge of 2 per cent of the cost of the Electrieal

and Mechanical equipment installed is payable,
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The scale of fees nayable for Architectural Works is shown
in Table 4 below:

e e T

1st 2nd 3rd

Cost of Project Stage |{Stage|Stage Total

3 % 7
Up to N250.000 1.23 2.0 |1.2% 4.5
Next 250,001-1,000,000 11.0 (2.0 {1.25 i, 25
1,000,001-2,000,000 (1.0 (2.0 |1.0 5.0
2 000,001-5,000,000 {1.0  [1.5 [1.0 3.5
5.000,001-10,000,000(0.5 1.5 [1.0 3.0
10,000 001-20,000,000 0.5  |1.5 |0.5 2.5
Balance Over H20,000,000 (0.5 1.0 |n.5 2.0

Repetitive work for any project up to N20 million in
value will be charged for at the rate of 50% of the
values shown in Table 4. However where the value of a
project involving repetitive work exceeds W20 million,
negotiations based on a sliding scale should be carried
cut to determine the fees payable. Partial and rehabili-
tation work on an existing building will be treated as 2
new project and the rates in Table 4 shall apply.

SCALE OF FEES PFOR QUANTITY SURVEYING

Por the purpose of assessing fees. quantity surveying work

has been classified into three categories as follows:-
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Category C

- -

319

Banks, chapels, mosques, offices, court-
houses, dwelling houses, police stations,
petrol service stations, public houses and
inns, synagogues laboratories, town halls,
university buildings, abattoirs, cantecens,

residential hotels, restaurants and

departmental stores.

Buildings of a simpler character than thosc
in category 'A' they include bloccks of flats
and maisonettes, factories, garages,

swimming: baths, swimming pools and warchouses.

All civil engineering works.

The scale of fees approved for the threce categories arc

shown in Tahle 5 below,

TZBLE 5
) CLASS OF PHE - pOST- |
COST OF WORKS WORKS CONTRACT| CONTRACT @  TorAL
z % .

Up to R250,000 Class A 1.25 0.75 d.00

Class B 1.00 0.65 1.65

Civil Engi -

neering 0.30 0.70 1.00
Next 250,001 Class A 1.15 0.50 1.65
to 1.000,000 Class B 0.85 0.45 1.30

Civil Engi~

neering 0.25 .60 n.85
Next 1,010,001 Class A 1.00 0.35 1.35
to 2,000,000 Class B 0.85 0.30 1.15

Civil Engi~

ncerinr N.20 0,50 (& PR (5
Next 2. 000,001 Class A n.85 C.30 1.15
to 5,000,000 Class B 0.75 0.25 1.00

Civil Engi

neerinec 2,20 0.40 0.60C
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Mable 5 (eont'd)

a CLASS OF PRE~ BOST-~ |
COST OF WORKS WORKS CONTRACT | CONTRACT | TOTAL
| z 7 A
Next 5.000.001 Class A 0.75 0,25 1.96C
tn 10,000,000 Class B 0.65 0.20 0,85
Civil Engl-
neering 0.15 0.35 Q.50
Next 10,000 001 Class A Nn.65 0.15 n,8%
tn 20,000,000 Class B .55 0,15 .70
Civil Engi--
neering 0.10 0.30 0. 40
Balance Qver Class A 0.60 0.10 070
K20,C00.,000 Class B 0.50 0,10 0,60
Civil Engi-
necring 0.10 0,25 0.3%5

Por repetitive work, full fees are chargeable cn the first
of each building cr structure, a reduction to 2%% cof the
fees charged on rre-centract cost shall apply te each
additional  unit. The reduction however shall not apply

to post-contract charges,

SCALE OF FEES FNR ESTATE MANAGEMENT SERVICES

The Scale of Fees for Estate Surveyors and Valuers in
accordance with the wvariocus types of services they offer
shall be as shown under Categories 4, B, C, D, E, and

F bhelow:~
Catggory_A

This involves the valuation of freechold or leaschold

properties for all purposes.
I'ec payable as a

value

— percentage of value
The first K100,000 1.00
The next ¥900,000 0.50
The next N1,000,000 0.25
The next K2,000,000 0.15

The next ¥6,000,000 0.10



For properties whose values exceed N10,000,000 especially
negotiated agreement will be entered into on the bases of
sliding scale.

Category B

This involves the valuation of Furniture, Fixtures, Trade
Stocks, Fittings and contents of hotels and public houses,
and effects for all »urposes. The fee payable will be

3 nercent of the valuation of these items as settled and

will include the preparation of an invantory.

Category C
This will involve the valuation of Plant and Machinery.

equipment and installntions for 211 purpecses,

Fee payable as 2

Value nercentagé of value
The first N250,000 2.00
The next N50,000 1.00
The next N100,000 N, 50
The next N300,000 0.25

Where the total valuation exceeds R500,000 fees will

be negetiated on the bases of the sliding scale.

10

atego

iry

¥.D

This involves the sale of freehnld and leasehold properties.
trade stocks, nlant equirment and machinery.
The fee payable will be 3.5 ner cent of the amount realiscd

on the sales.
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Category E
This involves the letting of furnished and unfurnished
premises, buildings on farmlands, equipment and installa-

tion.,

This includes management, maintenance of property, feosibility
and viability renorts and studies, checking and repnrting:
en properties, equipment and installation,

The fee pauable will be installation,

SCALE OF FEES FOR LAND SURVEYORS

The scale of fees for Land Surveyors in accordance with
the various tyres of services they offer shall be as shovn

under Categories A, B, C, and D helow:-

Catesory i

Fees nayable ag a
percentage of value

Value of Property

The first N50,000 3.50
The next H150.00D g 2.00
The next K800,000 1.50

The fe: payable for the surveying of property which exceeds
N1,000,000 in value will be charged at 1 per cent of the
value nf individual plot,

Category B
Spot heighting and contcouring

Acreage Fee payable per scre(H)
The first 10 acres 50
The next 50 acres 10
The next 400 acres 5
The next 1,500 acres 2

Above 1,500 zcres 1



- e e

Spirit Levelling and Bench marking

Type cf Job Fee payable per km. (¥)
Tertiary levelling 150.00
Seecondary levelling 200,00
Preliminary/Cecdetic lcvelling 300,00

- -

Control and En~ineerins Surveys

Type of Jeob Fee payable per km. (W)

(i) Preliminary Investigation 200.00

(ii) Plan Metric Contrcl Surveys

(a) Tertiary Survey 400,00
(b) Second Order Survey 600.00
(e) First Order Survey 800,00

(iii) Engineerinz Survey e.g;. Noads ect

(a) Level and open country 300,00
(b) Broken and thick forest 500.00
(c) Rugged and swampy country 700,00

Fees for clearing, studies, Rencorts and o-her survevs

vhere required, will be negetinted,

CEIVBUBSSBLE.EZLENSES

In addition to the charges payable under the seanles of
charges. reimbursement to Consultants shall be made
where appliecable, in resnect of transport, accommodaticon,
computer rental and ~ther speciclised services. The
total amcount ~f refund tr all consultants in respect ~f
any cne prcoject shall not exceed 1 (ene) per cent of the

estimated cost of the project. (Note 7).
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CONDITIONS8 OF ENGAGEMENT OF CONSULTANTS

- —— - - — -

Where the services cof Censultants are required by Ministrics,
Corporation and other public agencies, the terms and
conditions of engagement other than method of remuneraticr
shall., for the meantime, be as approved by the various
professional bodies, that is the Nigerian Society of
Encineers, the Nigerian Tnistitute of /Architecets, the
Nigerian Institute of Ouantity Surveycrs, the Nigerian
Institute of Surveyers and the Nigerian Institute of
Estate Surveycrs and Valuers.

In all cases the Employer after consultation with
the Consultant at the prelirinary design stage, shall fix
the estimated cost of the works and determine the fee,
payable before an agreement is signed. No subsequent

revision shall be applied to the fee so.



325

TENDER BREAK-DOWN

The analysis of the unit rates from the prices Bills of
Quantities is shown on the following twe pages.

Alhaji
Sidi  ZBCCL 3SMA  NCODG Angus Kuerpers 3
Aminu

Unit

3 H K H N .| H N
Execavation m 1.50 1.5 1,10 2.00 1o 4.2 2.00

Concrete ‘A" m° 60.00  60.00 65.00 75.00 130.00 142.00  85.00
Reinforcement Ko 0.75 0.75 0.50 0.60  0.98 1.10 0.80

Forrwork n 6.00 6.00 7.00 6.00 15.00 14.00  6.00
50 x 200mm

purliin m 2.50 2.50  1.75 2.0 4,25 6.60 2,30
Roofing m“ 12.50  12.50 10.00 1.0 17.95 1860 12,00
Insulation m° 1.0  1.00 bL.on B,50  8.20 4,00
215mm o

Blockwall no 10.00 10.00 8.50 16.00  16.00 23,20 10,00
6 Blade

Aluminium

louvre Set 15.10 15.10 17.50 18,00 22.75 18,40 16,50
carrier

1 x 700

louvre No 2.0 2.0 1.7 2.5 3,25 2.00 2,00
blade

Tﬁme?

m’gg"ﬁ in No 38.00  38.00 50.00 48.00 60.50 151,00  52.00
frame

50 £ano m2 5.00 5.00 13,00 15,00 23.50 28.00 18.00
12mm 5

Render I 1.50 1.50  2.25 2,50 3,25 3.80 2,00
lyrelean  m°  3.50  3.50 4.00 B.50 6.40 4.0 400
Erlsion 5

ratnt, mt 1.75 1.7%  2.00 2.50 2.10 3.60 2.0
Gloss >

paint m 2.N0 2.7 1,50 1.%0 2.35 5.80 2.20
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APPENDIX 3

TYPTCAL FINAL ACCOUNT SHEET

o oy

Preliminaries

=

>

—
i

BILL NO. 2 - BRlock 1
BILL NO. 3 - Block 2
4 - Block 3 & 5
BIIL NO. 5 - Block 4 & 6
6 External works
Variations ~ Executed Additions
Total Works Executed

Material on Site

Add  Fluctuations Labour -  87,377.45
Materials - 158,17.75
Gross Valuation

Less Retention 5% (Limit) - 92,282.00

Release 2}% 1,000.00 - 25,000.00

Less Previously certified
Mobilisation Release - 184,566.00

Certificates 1 ~ 13 - 1,876,101.25
Amount New Due

95,500.00
275,893.65
22% 43,20
333 ,810.40
569 ,603.20
279,748.50

305,495. 46
2,081,494 41

M2,081,494.41

At Ak T otk i =
D I TT =SS n==2=

245 ,695.20

¥2,327,189.61

67,282.00

N2,259,907.61

2,060,667.25

K199, 240.00

ey
-l s e e

330
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RECORD OF DEFECTS AT PRACTICAL COMPLETION INSPECTION

UNIVERSITY OF SOKOTO

JUNIOR STAFF HOUSING

Handover inspection Friday 6 March 1981.

{(a)

Works general to the building

BLOCK 2
House No, 17

Zaure; - a)
b)

.

Make good cracked floor acreed.
Make to operate or replace wardrobe door locks.

Bedroom 1:Found locked at time of inspection,

Bedroom 2: a)

Squart : a)
Corridor: a)

Kitchen: a)

House No., 18,

Zaure:

oW

Bedroom No.

oMo

Bedroom No.

Make to operate or replace wardrobe docr locks
Provide pull chain for high level eistern,

Make good cracked floor screed,
Make gonod wall around socket outlets.
Form groove in beam for rainwater escape.

Clean and make good screen wall.
Make good wall around socket outlet..

Complete paintwork.

Make gond cracked walls.
Make good wall around soccket outlet.

Make good cracked {loor screed.
Make to operate or replace wardrobe door locks.

Bedroom Ne, 3:

St 03 M ] St S
re va

Make good cracked floor screed.

Corpider: a)
b)
¢)

Kitchen: a)

b)
c)

} Make good cracked floor scoreed

Provide pull chain to high level cistern.
Make to operate defective bib tap.

Make good cracked floor screed,
Make good wall around sccket outlet
Form groove in beam for rainwater escape.

Clean and make good screen wall.
Complete paintwork.
Make good cracked wall.



