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ABSTRACT

Computer Application to Engineering Project Management aims at using computers to
effectively carry out the project management objectives of planning, directing and
controlling project from its inception to its completion within a given time and cost

frame.

This study applied computer methods using the Microsoft Project Version 3 as the
project management software for the project planning of the Sokoto Health Services
Rehabilitation Project. The study aimed at comparing the computer method with the
manual method with a view to determining the most efficient and cost effective method

of Project Management.

The result of the study indicated that the computer method gave a better control of the
project execution process and produced an over 40% savings on resource cost when
compared to the manual method. The computer method was found to generate better
graphics and therefore better communication medium. It was also more responsive to
detection of variation in plans and predicting performance of different possible

scenarios.

The computer method was able to generate cost associated with each task and total cost
associated with the use of each resource element. The Gantt and PERT Charts
generated by the computer systems automatically indicated the critical paths within the

project.
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10 INTRODUCTION

‘ Following the approval of the African Development Fund Board for funding
assistance for the rchabilitation of 11 Nos general hospitals in Sokoto State, the
Project Implementation Unit (PIU) requested proposals from suitably qualified
multi-disciplinary consultants for the proper planning and management of the
rchabilitation works.  As a senior pro-fcssional working with one of the firms
requested to present proposals, it was thought that a computer application to the
planning and project mﬁnagcmcnt of thé rchabilitation work‘ should be put forward.
Owing to lack of adequate facilitics and expertise, this concept was dropped for a

[ .

manual approach which is what most members of the team are used to. Not wanting

to be deterred by these limitations, I decided to rescarch into this ficld of study with

the hope that it will provide an opportunity for indept studies into the use of

" computers in Project Management and also begin the .process of producing

professional project managers vast in the use of computers for project management.
1.1 Project Management Defined

Project Management could be defined as the process of planning and dirceting a
project from its inception to its completion in a given time at a given cost for a given
end product. It entails the cycle of planning, dirccting, detecting changes in the

project environment and providing fecdback for rcplanning.:

i,
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Project Management concerns getting things done-by making things happen. It
involves détermini'ng what is to be _done, how, when, where, by whom and at what
cost. It is fundamentally about risk. Every projcct has risk associated with it, so
project management involves spotting the risks and acting to reduce them. A
managed project is one where cvents are not simply left to chance. Instead, they are
planned, organised and arranged into sequences with anticipated durations, costs and

consequences. .

Things dlb rarely accomplished by mere chance: getting them donc requircs
planning, pushing things in the dircction of the plan, sctting deadline dates, and
checking that the steps along the way arc on track. Thus Project Management
activities create challenges that demand the creation, procéssing and evaluation of
large amount of information to achicve objectives. In addition they confront the
Project Managers with the responsibility of completing a project within budget and
schiedule that are In constant flux or affected by numerous variables. These variables
include unpredictable increase in the cost of labour, material and services. Managing
all these uncertaintics need a highly organised person and the aid of the computer

1s therefore of tremendous assistance.

Project Management as a field of study emerged in the carly 1970s although the
practice of its basic form bad heen iﬁ usc as carly as 1950 on large defence projects
in the USA. The need for it arosc as a result of the lack of technically competent
facilitators to bridge the technical communication gap that always existed in project

exccution amongst the client, the consultant and the contractor. Thus the need for

- 'a technically sound and cxpericneed professional whom the client can rely upen to
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Planning

First, a project definition is necdcd. Then what the project is supposed to
accmnplislﬁ Once there is a general consensus on w.hat. the project is supposed to
achicve, th_e next step is to cstablish what is involved. This lis traditionally done by
developing a work hrcakdoﬁﬁ structurc (WBS). A WBS 1s a list, of all the chunk
of work involved in the project. 1t is important to note that a WBS conld be weak.
This is especially so if its production has been donc by people with insufficient
relevant knowledge of the work itcms. It is therefore necessary te use the cxpert to
do the WBS. In genceral, the WBS need not be too detailed. It needs f1;r3t enough
details to allow for a clear downward delegation of tasks and clear uvpwards
communication of Iprogrcss against the tasks. On completion of the WBS, resources
in terms 0% time and cost arc assigned to cach task within thé_ WBS. Qther mcthods
of planning include the Organisation Breakdown Structure (OBS) and the Resource

Breakdown Structure (RBS).
Cominunicating

Project Management Communicatinﬁ is usvally associated with a Gantt Chart, a

scheduling tool showing a timescale along the horizontal axis; and the project’s work

breakdown structurc along the vertical. A horizontal bar represents the duration of
o ' ", '

each task, and the ends of a Gantt bar correspond to the tasks start and end dates.

It is also a good communication tool, showing clearly what is to happen when. With

most project management softwares, the Gantt Chart also includes a "spreadshect”

view alongside the WIS, listing additional information such as resource person’s

name and actual hours to be worked.
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Controlling

Controlling the project is the hardcslt part. Tools (softwares) help, although this is
the part of project management in which books and softwares arc of least use.
Project control cnﬁsists of three main things: updating the project plan with actual
progress, tracking resources consumed (including man hours) and thus costs, and
tuking corrective action where there is a significant discrepancy bctv}c.cn planncd and
actual statc.of affairs. Hcre the two stages - planning and communicating - come
into play ;l.gga;l;‘ﬁ.which arc Both necessary for understanding the potential impact of

variances and for communicating recommendations to others.

The above are the main aspects of basic project management. Other aspects include
more sophisticated technics such as PERT (Programme Evaluation and Review

Technigue) analysis, Critical Path calculation and formal risk management systems.

&

e : %
Picking thE; right tool is impaortant. In a big project, a significant proportion of
project time could he spent using the project mahagemcnt sys.tcm. The appropriate
tools should be one with which the manager is comfortable and which accomplishes

the reports needed quickly and easily. If the tools arc inadequately used, it amounts

to wasted money and time. In computer application to project management, the

hasic tools used are the softwares.




Project management systems can offer many detailed teaturcs, not all of which will

bc of dircet use. Mzmy people use ;-Jrlnjcct management Itools a little more than

graphics puckages to generate Gantt Charts, and carc little for automatic critical

path analysis and resource levelling. In sclecting the project management tool, the

following fcatures should be looked for: |

- The package should be easy to use or it will probably not be used.

A should be founded on sbund techniques, which caﬁ be learnt.

- Project traéking should be well supported to enable effective project control.

- Built-in graphics and cffective reporting tools arc vital, otherwise hours will
be wasted transterring data to  other packages to cnable project

coninlunication.

= The supplicr should be able to provide cifective and timicly telephone

support.

* Some of the most popular tools (softwarcs) used in computer application to project

1t
1

management include:

(1) The Tckware Praject Scheduler 6 (PS6)

(2)  The Microsoft Project 4.0
(3)  The Harvard Project Manager

(4)  The Primervera Project Planner

The P86 is an attractive and usable project management tool encompassing quick-

start features to get you up and running alongside powerful data management
capabilities normally found only in topend packages. This makes it a high - value

product, which should be on every project managers shortlist at software purchase

tme.




Thc primary data view, as in most project management software, is the Gantt Chart.
Altcrnativé.riric\#s are ;I)rovided, including PERT charts and task bréakdown images,
whiclh can be cither work breakdown structures or ofganisation brecakdown
structurcs, Multiple project management s handled wcll; with shared resource
information held in a common resource pool. The package also includes Advanced
Resource Tracking Spreadsheet technology, which provides a spreadshect-like view
of data, a familiar and useful view. ThiS cnables project update daté, or actuals to
be entered regularly and comparced with baseline cstimates casily, on 4 time - period
basis, A reporting tool is built i.n, which enables selcetive WRBS, OBS or RBS
outlines.  Financial reporting is of very high quality, withimany financial rcports
recady packaged, sixch as costs by resources, cunulative project costs, qnd costs by
resources and tasks.  Extensive graphing options mean that most reportsICan be
presented graphi.cal]y too.
_Unlhnitcd capacity to do and re-do featurcs lets the manager try any scenarios, and
backtrack to.formcr pasition if the resulting thing seems unworkable. In summary

the PS6 is an cffective and appealing picce of softwarc.

L

e  ‘ W
Microsoft Project 4.0 | S P
This is a popular softwarc from the stable of Microsoft. The design of this software
is familiar, comfdrtziblé .and user fl'i\;:r{dly. The version 4 lb a vastly improved product

which threatens some of the established big-guns in the industry.

Planning Wizards, the microsoft projects version of the ready-to-run routines built

into the package, can automate significant parts of the project planning and




communicating process. The tutor and project guides take you through the process
of setting up one’s first project - with onc’s own data. Onee any plan is created, it

can be saved and recalled as a template and template wizards are on hand to help.

w

“t

Calendar views are simple to create and understand, and arrow links have been

added to the Gantt Chart views to show task links more clearly. Free text and

graphical objcets can be added to Gantt charts. Workgroup integration is well

supported.

Project 4.0 15 a serious und powerful project management tool which is doing very
well. The close integration with the rest of the Microsoft desktop makes it the most
popular and casier to use project management software and the strength of

Microsoft implies a well supported product which will be bolstered by an array of

" third party add-ons. This.packagc will be uscd for the works on this study.

Hardwares
The hardwares required for cffective application of computers in  project
management is the basic desktop personal computer. To effectively run the software

listed above, an AT (Advance Technology) based machine is basic. Usually the 286,

386, 486 or the Pentium systems will suffice. However the later versions of most

recommended softwares will only run on a 386 PC or high grades. .

Thus a 486 system with a minimum of 4MB RAM and 250MB Hard Disk is

recommended. Other peripherials expected to complement the system are a laser

printer and possibly a table plotter.
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STATEMENT OF THE PROBLEM

Great challenges are at the donrsfcp of project managers in Nigérifl. All aver the
country, there are projects that arc abandoned, or have failed to meet the objectives
for which they were émburkcd upon. The common feature of all projects is that
they involve significant commitments of scarce cconomic resources in the expectation
of reaping some benefits during and/or at the cnd of the project.

y

Accordingly, a project would be considered a success, in so far as its implementation
is concerncd, if it satisfies the following critcria,

- It is completed on schedule

It is completed within the originally estimated cost,

- It is satisfactorily delivering the product.

[t meets the service for which it was planned.

As per these criteria, only a handful of public sector projects in Nigeria could bc
unequivocally described as ungualified suceess. Examplés abound of aborted
projects, abandoned projects and outright project failures (in the sense of not
fulfilling the originally intended development objectives). In the agricultural sector
for instance, the Green Revolution Programme, Operation Feed the Nation and the
Accclerated Food Production Programmes stand out as failurcs that did not achieve

their original objectives, ;

The Universal Primary Education Scheme would qualify as an abandoned project in

the educational scctor. The engineering and infrastructural scetors present a much

wider list of problem projects. Among the best known of these are:




(a)  The Ajaokuta Steel Complex which was begun in the late 1970s with a view
towards commissioning in 1985. Current expectations are that it will not fully
become operational until the year 2000.

(b)  The Iwopin Paper Mill in Ogun State which was abandoned in the early
1980s and is estimated to require in excess of another N2 billion to
resuscitate and complete.

(c)  The aerostat balloon projects initiated in 1975 to facilitate multi-channel
television and radio broadeasting and to improve interstate telephone
communication. By the time it was ultimately abandoned in 1984, it had
gulped over M140 million in pre SAP funds.

(d)  The Lagos Metroline Project which was expected to move 2.3 million
passengers daily and had been projected to cost B700 million. It was finally
abandoned in 1984 after N75 million pre SAP funds had been spent.

(¢)  The Lagos State refuse compositing and incinerating plants which had cost

over ¥40 million and are yet to become operational.

While financial constraints arc often cited as the culprits for this graveyard of
aborted and abandoned projects, closer examination would ultimately point to a flaw
in onc aspect or another of Project Planning and Management. This includes but
not necessarily limited to ill-conceived and ill-planned projeets, deliberate or
inadvertent cost under-estimation, unrealistic project scheduling, ineffective
monitoring mechanisms, governmental burcaucracy, red-tapism interference, and

undue proliferation of development projects far beyond the human and financial

resource capacity of the executing agencies and the nation at large.

10
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Table 1.1 depicts the record of public project completion (or lack thereof) in a
selection of states. As unscicntific and non comprchensive as fhé sample may be,
it nevertheless illugtrates the gross wastage of resources arising from aborted,
abandoned and non-dpcratioﬁal projccts.  Studies carricd out by Basil U.N, Igwc
(1991) show that for cconomic projects, compicted and operational projects
represent oﬁly 31%. In the social scctor only 22% of the p.\rojccts were completed

|

and opcrational whereas abandonments during implementation represent nearly 50%

of the sample.

Interestingly, the record of successful implementation is far more impressive in the
private scctor.  This must reflect the care and professionalism excreised during

project planning, with a view to minimizing surprises during actual implementation

" and operation. Such problems as failurc to organise the necessary project financing,

inefficicnt project Planning and managemcﬁt, and undue interference in the routine
cxccuti_on of projects are usually the exception rather than thc norm in the private
sector projects.

It is against this background of poor project performance in the public sector that
it is considcred nceessary to try out the use of a less emotional more organised
approach to project planning, monitoring and controt in public sector projects with
a view o reducing the incidence of failed projects anci improve on the succch rate
of public sector project. It is hoped thut the introduction of computer application

a

will make the work of project managers working within the complex nctwork of

changing resources, rules and controls casicr to manage.

- |




TABLE 1.1 RECORD OF PROJECT ABORTIONS, ABANDONMENTS AND COMPLETIONS IN SELECTED STATES

STATE ECONOMIC PROJECTS SOCIAL PROJECTS TOTAL
COMPLETED- | ABANDONED COMPLETED ABANDONED
ABANDONED AND AFTER SUB-TOTAL ABANDONED AND AFTER SUB-TOTAL GRAND
ABORTED | MID-STREAM | COMPLETION | COMPLETION ABORTED | MID-STREAM | OPERATIONAL | COMPLETION TOTAL
ANAMBRA
(1981-1988) 103 43 97 Z 248 57 80 27 4 168 418
BAUCHI
(1981-1985) 4 48 a2 . 84 NOT AVAILABLE &4
BENDEL 59 19 50 17 155 NQT AVAILABLE 155
BENUE
(1576-1986) 39 79 15 x 134 k& 44 10 2 89 223
BORNO
(1976-1586) 21 7 19 : A7 3 3 28 - as 82
GONGOLA €9 19 50 17 155 NOT AVAILABLE 155
KWARA 39 29 82 10 180 15 47 3 7 128 288
NIGER 16 148 8 . 173 . 55 B . 61 234
QGUN 2 28 75 7 12 7 28 16 34 85 197
ONDC
(1981-1386) 21 104 11 1 147 36 o5 11 2 144 281
RIVERS
(1975-1890) a8 58 42 2 140 21 43 24 . 88 228
TOTAL 431 582 483 59 1,555 173 295 181 49 798 2,353

Source: Compiled by the National Centre for Economic Management and Administration, (NCEMA), 1990

12



OBJECTIVE OF THE STUDY

+

L

The overall goal of this project is to devclop a simple method of applying computer

methods to engineering project management of public sector projects using the
I

African Devclopment Fund assisted Sokoto Health Project as a case study. In order

to achieve this goal, the following objectives were set.

(1)

(2)

@)
4

()

SIGNIFICANCE OF THE STUDY

~ action can be taken if necessary.

il

To plan projects so that the objectives in terms of time and cost can be

evaluated.

To control projects so that as soon as the actual performance begins to differ

from the plan, the system will immediately indicate variation and remedial

To provide an effective means of communication between the various

departments and companies involved in a project,

|
To provide a discipline to the organisation by setting down explicit method

of working and lines of communication in-a work structure form.
. . - ..i.. -- ceptk B

To improve the quality of cstimation and implementation of public sector

projects in general,

The study will assist in evolving an effective method of project management for

public sector project. ' i




LIMITATIONS

The study will be limited to the development of methodology and computer methods
I B
for 4 complete work plan bascd on the Termis of Refercnce (TOR) for the project.
The Terms of Reference will be limited in this study to the procurcment of multi-

disciplinary consultant for overall management of the project. Also resource analysis

and cost determination for the services will be presented in the form of a tinancial

Tt

proposal. - . :

14



2.0

CHAPTER 2

REVIEW OF LITERATURES

DEFINITIONS -
E.

i

Larry A. Smith, (1980) Florida International University defined Project Management
as a sct of techniques, procedurcs, and mcthods for systematically planning,
organising, monitoring and controlling cost, time and specifications of a project. He

further cmphasises that the componcents of this approach also include processes for

St

organising project teams, managing conflict and developing organisational structures
and computeriscd systems to assist in implementing the quantitative techniques.

A
Basil U. N. Igwe, (1991) in his paper "stages of Project Planning and Management

Cycle defined Project Management as the process of planning and directing a project
from its inception to its completion in a given time, at a given cost and for a given
end product. Thus it entails the cycle of planning, direction of work according to
plan, monitoring achicvements, detecting changes in the project environment, and
providing teedback for replanning. "
Glen Petqqg,_-._(1984) in "Construction Project Management using small computers”

declared that Projeet Management is essentially about managing a project from an

b

idca through to complction

The Institute of Quantity Surveyors (1QS) Rescarch Committee 1976, defincd

"Project Management as the function of planning, managing and controlling a

15



2.1

construction project on behalf of a client in order to achieve a completed project
which satisties the client in terms of his own nceds, within the constraints imposed
upon the client and the project by society and the maintenance of the utility of the

project throughout its lifc" | )

Project management, as we know it todéy, first_ emerged in the carly 1950s on
large defence projects. Gradually smaller organisations adapted the idea and
currently the smallest construction firms arc known to opcrate project
management in some form.
Stages of Fl'l;nject Management
Glen Petcr;s, (1984) in "Construction Project Management ﬁsing small computers”

states that in discussing the stages of Project Management, an understanding of

the stages of a project is important, A project is a dynamic cver changing system.

Its status changes from that of an idea or concept, through to feasibility studies,
exccution and finally completion,

The gencrally accepted stages in project management arc:

(1)  The idea stage |

(2)  The feasibility stage

(3) Thé‘ clxccutinn stage }

(4)  The completion and commissioning stage.

Fl

Fig. 21.

Idea : Feasibility Execution Completion

A detailed layout of some of the activitics during cach of the four stages is shown
in fig. 2.2

16




Fig, 2:2 Stages in Project Management

B p -

IDENTIFICATION
Examine all options and select preferred option
Examine nead
Identify position in corporate plan
What are the limits to which the project may be

funded?
|

B WD R -

CONCEPTUAL ENGINEERING
Preliminary process diagrams
Praliminary layouts
Investigate use of standard designs
Farmulate design baseline or design brief

1

bWl -

PROJECTS STRATEGY
In-house or contractor design?
Resource examination: in-house, contractors, matrix
Number ol contracts envisaged and phasing
Overall project programme
Define project scope and formulate project plan

—

a0

ESTIMATE
Accuracy of estimate required
Breakdown the project into work packages/elements
Establish data base: historical or current
Cost packages and estimate reserves

PR

APPROVAL

Financial evaluation

Details of funding: timing, capital/revenue elc
Final evaluation of options

Select preferred option, recommend

I

0o Wy -

DETAILED ENGINEERING DESIGN
Agreed detailed design specification
Perform design
Prepare tender drawings and materials’ schedules
Record changes from initial scope and report
Hold regular design review meetings

& W -

TENDER PREPARATION AND EVALUATION
Prepare contract specifications and agree conditions
Prepare Bills of Quantities if required
Estimate value of contract
Issue tenders, hold meetings, and evaluate

O

EXPENDITURE APPROVAL
Recommend contractor
Evaluate final likely contract price
Seek approval for expenditure
Issue construction drawings and place contract

|

WM -

ADMINISTRATION
Monitor price, programme and quality of work
Record variations, seek additional authority
Hold regular valuations and agree price
Hold regular progress meetings with contractor

17




(viii) Export prospects.

[dentification studies are generally sketchy in nature and tend to rely on aggregate
estimates rather than detailed analysis. Their purpose is merely to scan the
cconomic, socio-political, financial and physical environment in which the project is

to be situated.

The Feasibility Stage

The purpose of a feasibility study is to provide the technical, economic, commercial
and financial base for an investment decision. The analysis is specific in the sense
that it focuses on a project of a defined capacity at a selected location, using a
particular technology in relation to defined materials and inputs. A good feasibility
analysis should be interactive in character, involving a cycle of feedback and
interlinkages covering possible alternative solutions for production programmes,
locations, sites, technologies, engineering and organisational set up. The purpose is
to minimise investment and production costs. A feasibility study is not a justification
study. A feasibility study should give definite yes or no answers - "yes", serving as
a basis for confidence in the viability of the project, and "no" serving to re-channel
scarce resources from unviable to viable projects. Once the feasibility study is
reviewed or appraised by the approving authority and recommended, the project

then goes into the execution stage.

Execution and Completion Stages

Under this stage, detailed designs are carried out by various professionals engaged

for these services. At the end, a final design would have been agreed upon by




I
]

the project team and the preparation of tender documents must commence.

el . *
(R 1

A multi-m:illion naira project can gencrate hundreds of aruwing from different
diseiplines all in different stagcs. of approval. The task of ensuring that cvery scrap
of information, down to the last detail, tics up with the overall desigh is 2 mammoth
onc. Tenders must be issued for contract work and then evaluated. The preparation
of clear, precise documents is imperative to climinate any disputes on scope of work
at the contfact stage. After cvaluation, recommendations mus.t be made for the
successful contractor and approval sought to place a contract. When the contract
has been a;;;rardcd, progress of work will be closcly n.umitbf_cd and regular client -
contractor mectinﬁ,s held to asscss costs and the progress of the programme.

On completion, work must be approved, the installation commissioned and handed

over to the user.
The Role of the Project Manager

Glen Peters, (1984) in his book "constructio.n iject Management using small
computers” submits that the Project Manager should be appointed at the feasibility
stage and should take control of the project as soon as possible. The staffing of his
team will depend on the structure adopted, the size of the project and the level of
activity at any particul‘a.r stage. The Project Manager should be responsible for:
(1) Co-ordinating all project activity.

(2)  Making project recommendations.

(3)  Fixing a design and preparing all drawings and specifications for tender and

construction.

20



(4)  Preparing all estimates; and

(5)  Administrating all contracts and issuing all certification.

Engr. Basil Igwe, (1991) in his paper "Stages of project planning and management
cvele” suggests that the Project Manager is at the apex of the implementation
hierarchy. His role has been likened to that of a physician who "must be an expert
diagnostician, who must guard his project from infection, detect symptoms, diagnose
causcs, and prescribe cures for a multitude of afflictions. Preventive measures and

carly treatment are acknowledged to be the key safeguards”

“The complexity of the Project Managers mandate and the diversity of relationships
which he must nurture are as illustrated in figure 2.3. Shown also are the inputs
expected of these various parties. From the nature of his mandate, the Project
Manager should:

Know the project and understand its objectives.

Be appointed when the project is first conceived.

Be given the responsibility and authority to manage the project,
Know the systematic processes for managing projects.

Know how to get the project to reach its desired objectives through people.

The Use of Computers

Computers have been used in managing projects when:

(1) Projects are large with several resources required in their exccution.

(2)  Projects have high level of sophistication, where complex interfaces are called

for.

(3) Projects where a client insists on the use of automated methods.
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In the case of projects of type 1 and 2 the computer can reduce the drudgery and

.

time involved in handling large quantitics of data. For example a microcomputer

could perform a forward and backward pass on a programme network of some 1000
activities in approximately 15 minutes. The most experienced planning engineer is
likely to take over 50 times that duration. In addition, the computer can act as an
excellent, store of project data. It can retrieve and use a multitude of data in a

fraction of the time taken by equivalent manual systems,

In the past, computer power has required substantial sums-of initial capital outlay
to make their use prohibitive. Today computers for business applications together
with associated peripherials are purchased for under N300,000.00 and therefore
come well within the range of the smallest business or engineering practice.
Computers are inexpensive and no longer only within the reach of the large
companies and conglomerates. For this reason they are now being used for project

management in more situations than the three carlier listed.

The Nigeria Experience

Here in Nigeria Computer approach to Project Management is almost non-existent.
Maost professionals lack the expertise to be involved in this approach and there is
little ar no literature available for work in this field. Most computer users in Nigeria
still limit the facilities to basic wordprocessing and desktop publishing. It is
therefore against this background of lack of literature and professional expertise,
that this work would make a meaningful contribution of stimulating the Nigerian

project manager into appreciating computer application to engineering project

management.
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CHAPTER 3

MANUAL METHOD OF PROJECT MANAGEMENT FOR THE SOKOTO HEALTH
SERVICES REHABILITATION PROJECT

Based on the Terms of Reference given as iflustrated in Appendix A, the extent olf
work W()Llll(r‘j. be limited to the Projccf Planning process. This is the most important
phase of 't!lrae proj.ect management life cycle. The methodology of the planning
process can be broken down into four distinctive stages, namely: |
(d)  Work Mcthodology Y
(b)  Organisational Structurc
(¢) Workplan
(d)  Resource Analysis |
.
3.1 Wnric Mefil'orlolt;gy - . ' ' is
The works ito be exceuted under this service arc further subdivided into three main

stages, namely:

Stage 1 - Pre-Cantract
- Stage 2 - Post-Contract
Stage 3 - As Built-Drawings/Maintcnance Manual Preparation.
311 Stage1 .

Stage 1 cokers the normal scrvices associated with stages 1 and 2 of professional
services in.the building industry in Nigeria, It involves the production of preliminary
schemes for the approval of the Project Implementation Unit (PTU), the preparation

" of layout of the various hospital sites and a comprehensive survey of dilapidation and

preparation of working drawings and tender documents.




For this stage of work, it is proposed that four teams of professionals are to be used.

Team | shall be made up of 3 Nos professionally qualified Architects, 2 Numbers (Nos)
Civil/Structural Engineers, 2 Nos Electrical/Mechanical Services Engineers, 2 Nos
Quantity Surveyors and 2 Nos Land Surveyors together with 6 Nos Architectural
Draughtsmen, 4 Nos Civil/Structural Detailers, 4 Nos Electrical/Mechanical Services
Detailer, 4 Nos Quantity Surveying Assistants and 4 Nos Survey Assistants. This team
shall be responsible for all design and documentation works for Sokoto general
Hospital and the primary health centres at Wurno and lllela, This team is so
constituted because it has the largest scope of work. It is expected to complete all
Wesign and documentation works in six months and to complete the tendering

procedure in three months thereafter,

Team 2: Shall be made up of 2 Nos Architect, 2 Nos Civil/Siructural engineers, 2 Nos
Electrical/Mechanical Engineers, 2 Nos Quantity Surveyors and 1 No Land Surveyors
together with 4 Nos Architectural Draughtsmen, 4 Nos Civil/structural Detailers, 3 Nos
Electrical/Mechanical Services Detailers, 3 Nos Quantity Surveying Assistants and 2 Nos
Survey Assistants. This team shall be responsible for the works at Isa and Gusau
General Hospitals and Kaura Namoda Primary Health Centre. It is expected that the
team will complete all design and documentation works within the three hospitals

in four months and complete the tendering procedures in three months thereafter.,

Team 3: Shall be made up 2Nos Architects, 2Nos Civil/Structural Engineers, 2Nos
Electrical/Mechanical Engineers, 2Nos uantity Surveyors and 1Nos Land Surveyors

together with 4Nos Architectural Draugtsmen, 3Nos Civil/Structural Detailers, 3Nos

Electrical/Mechanical Detailers, 3Nos vantity  Surveying Assistants and 2Nos Survey
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3.12

Assistants. This team shall be responsible for the design and documentation work
on Gumi, Yabo and Dogon-Daji Hospitals. They are expected to complete all design
and documentation work in four months and tendering procedures in three months

thereafter.

Team 4: This team is similar to team 3 in composition but is responsible for the
design and documentation works on Talata Mafara and Anka Hospitals. They are
also expected to complete all design and documentation works on these hospitals in

four months while completing the tendering process in three months thereafter.

It is important to note that the tendering process is taking three months because of
the minimum tendering period of 45 days usually permitted by the ADF on projects

of this nature together with the time allowed for obtaining approvals for tender

documents and tender analysis reports from both the PIU and the Bank.

Stage 2

This stage covers all works associated with stage 111 of professional services in the
building industry in Nigeria together with the provision of residency services by the
various resident professionals. [t is proposed that two teams of resident professionals
be used. Each team shall be made up of an Architeet, a Civil/Structural Engineer,
an Electrical/Mechanical Services Engineer and a uantity Surveyor. It is further
proposed that each hospital site will be provided with the services of a resident Clerk
of works who shall be responsible to the resident teams of professionals. Each

resident supervisory team shall be responsible for overseeing construction works on

hospitals, assigned to it,
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3.13

Team A shall be responsible for supervision of hospitals in Illela, Wurno, Sokoto,

Yabo and Dogon-Daji with an operational base at Sokoto.

Team B shall be responsible for supervision of hospitals in Anka T. Mafara, Gusau,

Kaura Namoda, Isa, Gumi with operational base at Gusau.

The uhuvc.supcrvisinn strategy is proposed in order to ensure prompt and efficient
project realisation, The sites are widely dispersed and road interlinks are in most
places largely unmotorable. Thus the need to package the works in clusters to
facilitate a thorough implementation of the programme. The provision of full time
clerk of works on cach site is informed by the fact that the works are largely
rchabilitation works, marginally enhanced by new facilities. In works of this nature,
the obvious tendency on the part of the contractors is to "gloss over” certain items

of work in default of the requisite supervision.

The maximum length for construction works envisaged on any of the project sites is
nine months. The clerks of works are therefore expected to be on site for a
maximum of nine months while the supervising professionals are expected to operate
beyond the supervision stage to the defects liability and preparation of As-Built

drawing stage.

Stage 3
This stage comprises the preparation of Maintenance Schedule/Manual and As Built
Drawings. It is proposed that the team responsible for supervision will be used for

this assignment. In addition each professional in the team will be assigned the

services of a draughtsman to assist in completing this responsibility.
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3.14 Co-ordinating Team

A project of this nature requires adequate and effective co-ordination if the project
objectives are to be realized. An overview of the programme enunciated thus far
indicates a complex array of activitics amongst the multi-disciplinary teams deployed
at design and supervision stages. It is therefore proposed that a senior co-ordinating
professional of the status of ASSOCIATE in the practice shall be provided for the
co-ordination of the works of the design and supervisory tcams in cach relevant
professional discipline. Thus our proposal provides for the services of a Co-ordinator
Architecture, a Co-ordinator Civil/Structural Engineering, a Co-Ordinator Electrical/

Mechanical Engineering and a Co-Ordinator Quantity Surveying.

Each Co-Ordinating professional listed has a long term professional experience in
both design and supervision. The Co-ordinators, while being responsible for the
implementation of the strategies in the various disciplines shall also constitute the

tcam leaders for the various project sites.

A Project Manager is also proposed. The Project Manager shall be responsible for
co-ordinating the activities of the various co-ordinators in addition to ensuring that
all documentation emanating from the various disciplines are in‘accordancc with
African Development Fund (ADF) requirements. He shall be responsible to the

partner in charge for the administration and technical development of the project.

The overall responsibility for the project shall be vested in the Partner In-Charge,
who shall be responsible to the PIU for the smooth implementation of the project
components as detailed in the Term of Reference (TOR). The partner in Charge is
responsible for policy formulation and shall as far as practicable ensure that overall
implementation is kept within the project programme uppmvéd by the ADF. Should

cost overruns become likely, the Partner in Charge shall communicate this to the

PIU carly enough to cnable it make a case to the ADF.
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Fig. 3.1

Schedule of Work Methodology
Stage 1 - Design Work St Pre-

[Tlela Primary Health Centre

TEAM HOSPITALS KEY PERSONNEL
(1 Sokoto General Hospital Wurno Primary Centre | 3Nos Architects

2Nos Civil/Structural Engrs
2Nos Elect/Mech Engrs
2Nos Quantity Surveyors
2Nos Land Surveyors

(2) General Hospital Isa
General Hospital Gusau

Primary Health Centre Kaura-Namoda

2Nos Architects

2Nos Civil/Structural Engrs
2Nos Quantity Surveyors
2Nos Elect/Mech Engrs
INos Land Surveyors

(3) General Hospital Gumi
Primary Health Centre Yabo

Primary Health Centre Dogon-Daji

2Nos Architects

2Nos Civil/Structural Engrs
2Nos Elect/Mech Engrs
2Nos Quantity Surveyors
INos Land Surveyors

(4 General Hospital Talata-Mafara
Primary Health Centre Anka

2Nos Architects

2Nos Civil/Structural Engrs
2Nos Elect/Mech Engrs
2Nos Quantity Surveyors
INos Land Surveyors

Stage 2 - Supervision

TEAM HOSPITALS

KEY PERSONNEL

(A) Primary Health Centre Illela
Primary Health Centre Wurno
General Hospital Sokoto
Primary Health Centre Yabo

Primary Health Centre Dogon-Daji

I - Architects

| - Civil/Structural Engrs
| - Elect/Mech Engrs

[ - Quantity Surveyors
6Nos Clerk of Works

(B) Primary Health Centre Anka
General Hospital Talata-Mafara
General Hospital Gusau

General Hospital Isa
General Hospital Gumi

Primary Health Centre Kaura-Namoda

1 - Architects

I - Civil/Structural Engrs
I - Elect/Mech Engrs

I - Quantity Surveyors

6 - Clerk of Works

Stage 3 - Preparation of As-Built Drawings/Maintenance Manual

TEAM HOSPITALS

KEY PERSONNEL

(A)
SAME AS FOR
STAGE 2 ABOVE

I - Architects

I - Civil/Structural Engrs
| - Elect/Mech Engrs

I - Quantity Surveyors
3Nos Draughtsmen

(B)
SAME AS FOR
STAGE 2 ABOVE

| - Architects

I - Civil/Structural Engrs
| - Elect/Mech Engrs

| - Quantity Surveyors

| - Land Surveyors
3Nos Draughtsmen
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3.5

3.16

Stages of Project Execution: Work Breakdown Structure (WBS)

In line with the general approach enunciated above, the various stages in the project

implementation programme are hereunder listed. The stages are further detailed into

tasks for better appreciation.

Stage 1:

Task 1I:

Task 2:

Task 3:

Task 4:

Task 5:

Task 6;

Task 7:

Task 8:

Pre-Contract Programme

Start Project

Visit each of the Hospitals with a view to determining their
rehabilitation and upgrading needs and producing drawings of existing
facilities.

Detail out the needs established in task 1 on.a building by building
basis

Commission the production of survey drawing of each of the hospitals
in the project scheme to obtain locations of the building within the site
plan.

Prepare preliminary drawings for new facilities and obtain approval
from PIU

Produce all necessary working drawings and schedule of rehabilitation
Produce all necessary tender documents including Bill of quantities
and tender drawing after agreeing with PIU on tender lots. Send draft
to PIU and ADF.

Produce and submit through the Project Co-ordinator 23 copies each

of the document to the PIU.
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Task 9.

Task 10:
Task 1.1:

Task 12:

[ -

Task 13:

3.17 Stage 2
-t ~Task 14:
| Task iS:
Task 16:

Stage 3

Task 17:

Proceed with PIU to Abidjan to obtain approval for contract
document and issue same to pre-qualified contractors and receivesame
at the expiration of tender period,

Carry out tender evaluation and producc a tender analysis report for
the preliminary approval of thc PIU

Proceed with the PIU to Abidjan to obtain final approval on the
tendcrs report 4

Issuc approved contract documents to the selected contractors

Formal handover of sites to the various contractors.

Post-C'ont.ract Programmé [N.ormal + Flesi.d.encf]

Provide a resident clerk of work on each and every site of the project
Provide a supervisory team to oversee each construction zone.
Cun;missioning and Handing over of sitc to the PIU

Preparation of Maintenance Schedule/Manual and As-Built

Drawings. R k,

Provide as-buill drawings for the following services

( 1) Land S.urvg_t brs Dra.wings
(a)  Site Loéation plans to the scale of 1:5000
~(b)  Master design plan to the scale of 1:2500
(¢}  Site plan to the scale of 1:500

(2) 'Architecturgl Drawings

! |
(a)  Layout plans to a scale of 1:100‘_

(b)  Cross-sections/clcvations to a scale of 1:100 |




(3)
| (a)

(4)

(s)

©

~ Necessary Architectural details to a scale of ~

-+

1:25 and 1:50

Civil/Structural Drawings

(b)

(©)

Structural layout drawings for new building to a scale of
1:100
Structural details of building clements to a scale of 1:50

Structural details solving unique site problems to a scale

o of 1125

(d)

(c)
(f)

Road layout details to a scale of 1:500
Drainage layout to a scale of 1:500

Water Supply/Reticulation layout 1:500

Electrical/Mechanical Engineering Drawings

(a)

(c)

Site layout of Elcctrical services schemc to a scale of
500 0 L - r,l

Layout of Electrical Services scheme in each building to
a scale of 1:100 |
Electrical Services details to.al s't.:.zllle of 125

Plumbing scheme layout. Per building (Hot & Cold
ﬁatbr schemcs) |

Piped gases layout per building

Quantity Surveying Services '

o

. variations, alterations and modifications

. A . - . . . }' . . L . . .
Final account and bills of quantities, incorporating all
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- . Task 18: Provide Maintenance Manuals for the following scrvices
| (1). Architecture - e
(a) General Painting nﬂanual R
(b)  Floor wall and cciling finishes
- {c) Fixtures and Fittings -~ |
o (d}  Roof coverings o
'.(c) | '.Lzmdscaping and Environmcﬁtai Profcction

(2)  Civil/Structural Engineering

- (a)
(b)

T e R P WO Gha et (c) e te

@

Drainagc Maintenance

Ronad Rehabilitation

Roof Structural Maintenance TP —

water Reticulation

(3)  ElectricaliMechanical Services

»
(4

3.18 Co-ordinating team

~ Manuals on Electrical Services Operation Maintenance

Manuals on Plumbing Operation Maintenance

L e .
_ i _

Preventive maintenance Manuals for Generators

Preventive maintenance manuals for Airconditioners

Task 19: .~ Provide the services of professionally qualified co-ordinators to

oversec the activities of the design and supcrvisory tcam,

Task 20 - Provide the service of a project manager to be responsible for

technical co-ordination and client services relation on
.. . . . LY

professional matters

 Task 2L Provide the services of the Partner-in-Charge who shall be

.. responsible to the client for the overall management and

dircction of the Consultancy Scrvices Scheme,
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3.2 ORGANISATIONAL STRUCTURE

" The work methodology is translated into an organisational structure which gives a

"+ graphical picturc of the project management scheme and the communication process.

an
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Figure 3.3

ORGANISATIONAL

STRUCTURE

(1) PRE-CONTRACT DESIGN TEAM

(TEAMS 1 & 2)

SOKOTO STATE
MINISTRY OF HEALTH

Project Implementation Unit

PARTNER IN CHARGE

PROJECT MANAGER

CO-ORDINATOR CO-ORDINATOR CO-ORDINATOR CO-ORDINATOR
ARCHITECTURE CIVIL/STRUCTURAL ELECTRICAL/ QUANTITY
MECHANICAL SERVICES | SURVEYING
PRE-CONTRACT | DESIGN TEAM
TEAM 1 TEAM 2
LAND ARCHITECT |CIVIUSTRUCTURAL |ELECTRICAL/ | QUANTITY LAND ARCHITECT |civiL ELECTRICAU | QUANTITY
SURVEYOR ENGINEER MECHANICAL | SURVEYOR SURVEYOR STRUCTURAL |MECHANICAL | SURVEYOR
2 Nos 3 Nos 2 Nos ENGINEER 2 Nes | 2Nos 1 Nos 2 Nos ENGINEER 2Nos | ENGINEER 2Nos | 2 Nos
SURVEY ASSIST. DRAUGHTS MAM DETALER Q5 ASST Q@S ASST SURVEY ASST DAAUGTS MAaN DETAILER DETARLER @8 ASST

4 Nos

& Mos

& Mon

4 Nea

4 Mos

Iuan ANow

INos
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STRUCTU

(1) PRE-CONTRACT DESIGN TEAM

(TEAMS 3 & 4)

SOKOTO STATE
MINISTRY OF HEALTH

Project Implementation Unit

PARTNER IN CHARGE

PROJECT MANAGER

CO-ORDINATOR CO-ORDINATOR CO-ORDINATOR CO-ORDINATOR
ARCHITECTURE CIVIL/STRUCTURAL ELECTRICAL/ QUANTITY
MECHANICAL SERVICES | SURVEYING
PRE-CONTRACT | DESIGN TEAM
TEAM 3 TEAM 4

LAND ARCHITECT CIVIL/STRUCTURAL ELECTRICAL QUANTITY LAND ARCHITECT CivViv ELECTRICAL/ QUANTITY
SURVEYOR ENGINEER MECHANICAL SURVEYOR SURVEYOR STRUCTURAL MECHANICAL SURVEYOR
1 Nos 2 Nos 2 Nos ENGINEER 2Nes 2 Nos 1 Nos 2 Nos ENGINEER 2Nos | ENGINEER 2 Nos 2 Nos
SURVEY ASSIST DRAUGTS MAN DETALER DETARER Q.8 ASST SURVEY ASST DRAUGTS MAMN DETARER DETARER Q.5 ASST
INow ANca INow INos L IMen Akon IMos dMen INaw




Figure 3.5

SOKOTO STATE
MINISTRY OF HEALTH

Project Implementation Unit

(2) POST CONTRACT SUPERVISORY TEAM

PARTNER IN CHARGE

PROJECT MANAGER

CO-ORDINATOR CO-ORDINATOR CO-ORDINATCR CO-ORDINATOR
ARCHITECTURE CIVIL/STRUCTURAL ELECTRICAL/ QUANTITY
MECHANICAL SERVICES | SURVEYING

POST CONTRACT | SUPERVISORY TEAM

ARC C/STRUCT.ENG ELECT QTY/SURY ARC C/STRUCT E/MECH QTY SURY
MECH.ENG ENG ENG
CLERK OF CLERK OF | CLERK OF CLERK OF CLERK Of CLERK OF | CLERK OF CLERK OF CLERK OF | CLERK OF | CLERK OF
WORKS WORKS WORKS WORKS WORKS WORKS WORKS WORKS WORKS WORKS WORKS
DOGON-DAJI 1No | YABO 1No | SOKOTO 2No | WURNO 1No | ILLELA 1No GUSAU INo | K/NAMODA 1No | T/MAFARA 1No | ISA INo GUMI 1No | ANKA 1No




STRUCTURE

POST-CONTRACT DEFECTS LIABILITY

ETC TEAM

SOKOTO STATE
MINISTRY OF HEALTH

Project Implementation Unit

PARTNER IN CHARGE

PROJECT MANAGER

CO-ORDINATOR CO-ORDINATOR CO-ORDINATOR CO-ORDINATOR
ARCHITECTURE CIVIL/STRUCTURAL ELECTRICAL/ QUANTITY
ENGINEERING MECHANICAL SERVICES | SURVEYING
TEAM A TEAM B
ARC C/STRUCT ENG ELECT QTY/SURY ARC C/STRUCT EMECH QTyY SURY
MECH ENG ENG ENG

DRAUGHTSMAN DRAUGHTSMAN | DRAUGHTSMAN

DRAUGHTSMAN

DRAUGHTSMAN

DRAUGHTSMAN




WORKPLAN

The workplan for the realisation of the project is hereafter presented. It shows
details oi the work programme on a graphic scale. Also shown is a global work plan
reflecting the overall work schedule together with detailed workplan indicating the

activitics on cach of the project locations.

The global workplan shows that the maximum design and tendering period
permissible is 9 months. Within these nine months, certain sites (or lots) might
have their pre-contract processes completed ahead of the limit and construction can
theretfore commence carlier. Thus an overlap of three months is scheduled to take
care of this. The Maximum construction period scheduled is 12 months, while the
total time allowed for defeets liability and preparation of as-built drawing is 9
months inclusive of a three-month overlap. On the whole the global workplan

provides tor 4 maximum of 24 months in: lementation programume,

The detailed work programme portrays the schedule on a hospital by hospital basis.
The workplan assigns the design works in Sokoto, Wurno and Illela hospitals to
Design Team 1. Due to the large scope of work on this hospital, the maximum

permissible design and tendering period of nine months is allowed. A construction

period in ots of nine months is planned for, while a defects liability and As-Built

Drawing preparation period of six months is provided. The workplan further assigns
the design works in Isa, Gusau & Kaura Namoda Hospitals to Team 2, design works
in Gumi, Yabo & Dogon-Daji Hospitals to Team 3 and designworks in Talata

Mafara and Anka Hospitals to Team 4. The Precontract workplans for the

foregoing hospitals are similar. Each provides for a four month design and
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documentation period together with a three-month tendering period to make up the
Pre -Contract Period. The supervisory workplan has Team A overseeing the works
i Hela, Wurno, Sokoto, Yabo and Dogon-Daji Hospitals whilst Team B oversees
the works in Anka, Talata Mafara, Gusau, Kaura Namoda, Isa and Gumi Hospitals.
A nine months construction period and a six-month defects liability/maintenance
Manual and As-Built Drawing preparation period are also scheduled to complete the

Post-Contract Programme,

The complete suite of work Plans for the entire project is therefore as shown in

Tables 3.1 shows the Resource Analysis for the Pre-Contract Stage. The table
indicates the total man month per professional, the rate per professional, the total
cost of and number of professionals required for the pre-contract services.

Table 3.2 shows the Resource Analysis for the Post-Contract works. While Table

3.3 shows the Resource Analysis for the Defects Liability/Maintenance Manual and

As-Built Drawing preparation period. These three tables cover the resource usage

cost for the entire project period.
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Figure 3.7

GLOBAL WORK PROGRAMME - DESIGN & SUPERVISORY CONSULTANT

1 1994 i 1995 | 1996
M{A[M|[J[J[A[S[O[N[DJJ[F|[M[A[M|[J|[J]A[S|[O[N|[DJJ[F[M

APPOINTMENT OF CONSULT

STAGE 1- PRE-CONTRACT
(Design + Tendering) __

STAGE 2- POST-CONTRACT

STAGE 3-DEFECTS LIABILITY
-MAINT. MANUAL PREP.
-AS BUILT DRG PREP.

-
f

RE CONTRACT = DESIGN PERIOD [6 MONTHS] + TENDERING PERIOD & APPROVALS (3 MONTHS)
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3.4

Resource Analysi

Table 3.1

PROFESSIONALS TOTAL MAN MONTH TOTAL COST NOS. OF PROF.
PER PROFESSIONAL RATE PER PROF. EQD TOTAL COST
STAGE 1 - PRECONTRACT : ' o "EQ g
( PARTNER-IN-CHARGE 9 30.000 270.000 1 270,000
[ PROJECT MANAGER 9 25.000 225.000 \ 225,000
[ CO-ORDINATOR ARCHITECTURE 9 20,000 180,000 ! “180.000
CO-ORDINATOR CIVIL/STRUCT. 6 20,000 120,000 1 120,000
CO-ORDINATOR ELECT/MECH. " 20,000 120.000 1 120,000
CO-ORDINATOR Q. 9 20,000 180,000 1 180.000
DESIGN ARCH. TEAM 1 6 15,000 90,000 3 270,000
DITTO CIVIL/STRUCT. TEAM 1 6 15,000 90,000 2 180,000
DITTO ELECT/MECH TEAM 1| 6 15,000 90,000 2 180,000
PRECONTRACT Q.S. TEAM 1 6 15,000 90,000 2 180,000
DESIGN ARCH. TEAMS 2, 3-4 4 15,000 60,000 6 360,000
DITTO CIVIL/STRUCT DO 4 15,000 60,000 6 360,000
DITTO ELECT/MECH DO 4 15,000 60.000 6 360,000
PRECONTRACT Q.. DO 4 15,000 60,000 o 360,000
LAND SURVEYORS TEAM 1-4 4 15,000 60,000 5 300,000
ARCH. DRAUGHTSMAN TEAM 1 6 10,000 60,000 n 360,000
STRUCT. DETAILER DO h 10,000 60,000 4 240,000
ELECT/MECH DETAILER DO 6 10,000 60,000 1 240,000
0Q.S. ASSISTANT DO 6 10.000 60,000 4 240,000
ARCH DRAUGHTSMAN & 10,000 60,000 I8 1.080.00
TEAMS 2.3 & 4 4 10,000 10.000 12 430,000
STRUCT. DETAILER DO 4 10,000 40.000 9 360,000
ELECT/MECH DETAILER DO 4 10,000 10,000 9 360,000
Q.5. ASSISTANT DO 1 10,000 10,000 9 360,000
SURVEYOR ASST TEAMS 1-4 4 10,000 40.000 10 400,000
TOTAL FOR PRECONTRACT 6,683,000
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Tauble 3.2

Resource Analysis - Post Contract

PROFESSIONALS TOTAL MAN MONTH TOTAL COST NOS. OF PROF.
PER PROFESSIONAL RATE . PER PROF. REQD _|.  TOTAL COST
STAGE 2 - POST-CONTRACT

PARTNER-IN-CHARGE 9 30,000 270,000 _ 270,000
PROJECT CO-ORDINATOR 9 25,000 225,000 | 225,000
CO-ORDINATOR ARCHITECTURE 9 20,000 180,000 l 180,000
CO-ORDINATOR CIVIL/STRUCT. 9 20,000 180,000 1 180,000
CO-ORDINATOR ELECT/MECH. 9 20,000 180,000 [ 180,000
CO-ORDINATOR Q3. 9 20,000 180,000 1 180,000
RESIDENT ARCHITECT 9 15,000 135,000 2 270,000
RESIDENT CIVIL/STRUCT. 9 15,000 135,000 2 270,000
RESIDENT ELECT/MECH. 9 15,000 135,000 2 270,000
POST-CONTRACT Q.S. 9 15,000 135,000 2 270,000
CLERK OF WORKS 9 10,000 90,000 12 1,080,000

. . pon

3,375,000




Resource bwm_wmmm"- Defects Liability/Maintenance

Fable 3.3

Manual & As-Built DRG Prep.

PROFESSIONALS TOTAL MAN MONTH TOTAL COST NOS. OF PROF. TOTAL COST
PER PROFESSIONAL RATE PER PROF. REQD
STAGE 3 - POST-CONTRACT . . L
PARTNER-IN-CHARGE * - 6 30,000 180,000 1 180,000
PROJECT CO-ORDINATOR 6 25,000 150,000 1 150,600
CO-ORDINATOR ARCHITECTURE 6 20,000 120,000 1 120,000
CO-ORDINATOR CIVIL/STRUCT. 6 20,000 120,000 1 120,000
CO-ORDINATOR ELECT/MECH. 6 20,000 120,000 1 120,000
CO-ORDINATOR Q.. 6 20,000 120,000 1 120,000
RESIDENT ARCHITECT 6 15,000 90,000 2 180,000
RESIDENT CIVIL/STRUCT. 6 15,000 90,000 p) 180,000
RESIDENT ELECTMECH. 6 13,000 50,000 2 150,000
POST-CONTRACT Q.S. 6 15,000 90,000 2 180,000
DRAUGHTS MEN 6 10,000 60,000 6 360,000
1,890,000
SUMMARY ﬂOmH OF RESOURCES :

[&)] Pre-Contract = M6,683,000.00

(2) Post-Contract = M3,375,000.00

(3) Defects Liability = 1,850.000.00

5 11,930,000.00




CHAPTER 4

COMPUTER METHODS IN PROJECT MANAGEMENT

I'he Computer method in enginecring project management adopts a planned process

which can be broken down into the following steps.

Step It Project Definition. This definition includes an outline of:
(a)  The project stages

(b)  Objectives of the project

(¢)  Assumptions if any
(d)  Scope of work
Step 2: Development of the Work Breakdown Structure (WBS).  This

structure is a procedure of systematically breaking down the works to

| a manageable level of details. The WBS will then be used to
determine resource requirement, duration and cost. Also the WBS is
used for assigning responsibility, developing budgets and schedules,
and finally monitoring and controlling the project.

Step 3: Determination of activity relationships with input from the work
breakdown structure. It is necessary to determine the sequence in
which the work would be undertaken.

Step 4 Estimating - This step consists of cstimating the time cost and

resources required to complete cach task, function or activity.

Step 5 Data developed from step | to 4 is input into the computer using
L]
Microsoft Project Software. The data is processed, analysed and

results obtained.
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Step 1t

Step 2

Step 3

For cffective understanding of computer methods to engineering project
management using the Sokoto Health Services Rehabilitation Project as a
casc study, the stages of project exccution adopted in the manual approach
will be used as the tasks for the WBS in the computer application. The steps

enumerated above would be adopted for the work methodology.

Project Delinition

The work involves the application of computer methods in engineering
project planning, using the Sokoto Health Services Rehabilitation Project as
a test case. The project stages shall be subdivided into cighteen (18) tasks
that would constitute the Work Breakdown Structure. The Scope of work
will be limited to the planning processcs.

Development of Work Breakdown Structure

The entire project planning process is further subdivided into 18 different
tasks as shown in the accompanying task sheet. The scheduled start and
scheduled finish date of cach task is then determined and provided for in the

task sheet.

The activity relationship is determined.  There arc four main types of

relationships, these are :

(1) Finish to Start (FS) relationship.  This means that one task cannot
start until another task is completed. The task that must finish before
the other can start is called the PREDECESSOR. The task that

depend on the other to finish before it starts is the SUCCESSOR.

Other relationships include:
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Start to Start (SS)

Finish to Finish (FF)
Start to Finish (SF). Having determined the relationship between tasks, this
is entered in the task sheet under the predecessor column. Finally the name
of the Chief resource person for each task is cntered against the task to

complete the task sheet entry form.

Step 4 The resource needed to accomplish cach task is then determined. The
resource is usually listed in the form of men and equipment. Thus for cach
task, a resource list is developed. The time to be expended by each resource
in accomplishing the task and the unit cost of the resource arc also entered
in the resource sheet. This step is the most critical step in the gencration of

input data for the computer and must be carried out by a very experienced

professional.
Step 5: Data developed and input into the computer from step 1 to 4 are now

processed by the computer and generate various results and reports,

Microsoft Project (The Software Used) has capacity to generate numerous
reports and graphical views to enable the manager cffectively monitor, control
and replan the project during its implementation. The results generated from
the data input include:

(1) Schedule of Tasks

(2)  Schedule of Resources

(3) Cost per Task

’ (4)  Cost of Using cach Resource
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(3) Gantt Chan
(6)  PERT Chart

(7)  Summary Cost of Project

Finally it must be emphasised that both the manual and computer methods are based
on the same organisational structure and concept. Costings on the computer method
has adopted the dollar sign, which is what is available in the software being used.
Thus it is to be assumed that the naira and dollar signs are mere signs and do not

affeet the value of the amount listed against them. Thus one dollar in the computer

method is assumed equal to one naira in the manual method.
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Sokoto Health Services Rehabilitation Project ~ Scntoulté oF TAsIK

A

iD Name Duration Scheduled Start Scheduled Finish

1 Start Project Ow 2/1/95 8:00am 2/1/95 B:00am
2 Visit each hospital 2w 2/1/95 8:0Cam 2/14/95 5:00pm
3 Detail ot needs in hospitals 2w 2/15/95 8:00am 2/28/35 5:00pm
4 Survey each hospital 2w 2/15/95 8:00am 2/28/95 5:00pm
8 Prepare preliminary drawings 4w 3/1/95 8:00am 3/28/95 5:00pm
& Produce working drawings 8w 3/29/95 8:00am 5/23/95 5:00pm
? Produce tender documents 8w 5/24/95 8:00am 7/18/95 5:00pm
] Obtain PIU approvals 2w 7/5/95 8:00am 7/18/95 5:00pm
9 Obrain ADF approvals and issue Bw 7/19/95 8:00am 9/12/95 5:00pm
10 Carry out tender svaluation 1w 9/13/95 8:00am 9/19/95 5:00pm
1 Approval for tender evaluation Tw 9/20/95 8:00am 2/26/95 5:00pm
12 Issue approved tender docs 2w 9/27/35 8:00am 10/10/95 5:00pm
13 Handover site to contractor 2w 9/27/95 8:00am 10/10/95 5:00pm
14 Provide resident clerk of works 36w 10/11/95 8:00am 6/18/96 5:00pm
15 Provide supervisory team 36w 10/11/35 8:00am 6/18/96 5:00pm
16 Commission and handover site 12w 6/19/96 8:00am 9/10/986 5:00pm
17 Provide as-built drawings 18w 9/11/96 8:00am 12/31/96 5:00pm
18 Provide maintenance manual 16w 9/11/26 8:00am 12/31/96 5:00pm
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Sokote Health Services Rehabilitation Project — S WEDULE pf AU Zon@AcEs:

|

1D Name initials Group Max. Units Std. Rate
1 Partner In Charge PIC Management 1 $7,500.00/w
2 Project Co-ordinator PC Management 1 $6,250.00/w
3 Co-ordinator  Architecture CA Management 1 $5,000.00/w
5 Co-ordinator  Civil/Structural CSE Management 1 $5,000.00/w
5 Co-ordinator Elect/Mech Eng CEM Management 1 $5,000.00/w
8 Co-ordinator Quantity Surve  CQS Management 1 $5,000.00/w
7 Architect 1 ARC! Professionals 3 $3,750.00/w
8 Architect 2 ARC2 Professionals 6 $3,750.00/w
| 9 Architact 3 ARC3 Professionals 2 $43,750.00/w
| 10 Civil/Structural Eng 1 CSEl Professionals 2 $3,750.00/w
1 Civil/Structural Engr. 2 CSE2 Protessionals 6 $3,750.00/w
12 CwviliStructural Engr. 3 CSE3 Professionals 2 $3,750.00/w
1 13 Elect./Mech. Engr. 1 EMED Professionals 2 $3,750.00/w
| 14
15 Elect./Mech. Engr. 2 EME2 Professionals 6 $3,750.00/w
18 Eiect./Mech. Engr. 3 EME3 Professionals 2 $3,750.00/w
V7 Quantity Surveyor 1| ast Professionals 2 $3,750.00/w
| 18 Quanrtity Surveyor 2 Qs2 Professionals 6 $3,750.00/w
| 19 Quantity Surveyor 3 Qs3 Profassionals 2 $3,750.00/w
[ 20 Architectural Technician AT1 Technician 6 $2,500.00/w
| 21 Architectural Technician 2 AT2 Technician 12 $2,500.00/w
| 22 CiviliStructural Technician 1 CST} Technician 4 $2,500.00/w
23 Civil/Stuuctural Technician 2 CST2 Technician a $2,500.00/w
24 Elect./Mech. Technician 1 EMT1 Technician 4 $2,500.00/w
25 Elect,/Mech. Technician 2 EMT2 Tachnician 9 $2,500.00/w
26 Quantity Surveying Assistan  QSA1 Technician - $2,500.00/w
27 Quantity Surveying Assistan  QSA2 Technician 9 $2,500.00/w
28 Land Surveyor LS Professional 5 $3,750.00/w
29 Land Surveyors Assistant LSA Technician 10 $2,800.00/w
| 30 Clerk of Warks CoW Technician 12 $2,500.00/w
31 Architectural Technician 3 AT3 Technician 2 $2,500.00/w
32 Civil/Structural Technician 3 CST3 Technician 2 $2,500.00/w
33 Elect./Mech. Technician 3 EMT3 Technician 2 $2,500.00/w
a4 Co-ordinator Elect./Mech, En C 1 $0.00/h
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Sokoto Health Services Rehabilitation Project

T Name Duration Scheduled Start Scheduled Finish
i ' i Start Project Oow 2/1/95 8:00am 2/1(95 8:00am
! ID_| Sudcessor Name Type | La
. 2 | Visit vach hospital | FS Od
| 2 Visit each hospital 2w 2/1/95 B:00am 2/14/95 5:00pm
I | ID | Predecessor Name | Type | Lag | ID | S Name Type | Lai
1 | Start Project FS od 3 | Detail out needs in hospitals | FS od
ID | Resource Name Units | Work | Delay | Scheduled Start | Scheduled Finish
3 Partner In Charge 1 80h Oh | 2/1/95 8:00am | 2/14/95 5:00pm
2 Project Co-ordinator 1 80h Oh | 2/1/25 8:00am | 2/14/95 5:00pm
| ’ 4 | Co-ordinator Civil/Structural Eng. 1| 8oh Oh | 2/1/95 8:00am | 2/14/95 5:00pm
| | & | Coordinator Elect/Mech Eng. 1| 80h Oh | 2/1/95 8:00am | 2/14/95 5:00pm
7 | Architect 1 3 80h Oh | 2/1/95 8:00am | 2/8/95 10:40am
g8 | Architect 2 6 80h Oh | 2/1/95 8:00am 2/2/95 2:20pm
I 10 | Civil/Structural Eng 1 2 80h Oh | 2/1/95 B:00am 2/7/95 5:00pm
| 11 | Civil/Structural Engr. 2 6 80h Oh | 2/1/95 8:00am 2/2/9% 2:20pm
13 | Elect./Mech. Engr. 1 2 8Ch Oh | 2/1/95 8:00am 2/7)95 5:00pm
| 15 | Elect./Mech. Engr. 2 6 80h Ch | 2/1/95 8:00am 2/2/95 2:20pm
| 17 | Quanuty Surveyor 1 2 80h Oh | 2/1/95 8:00am 2/7/95 5:00pm
| 18 | Quanrtity Surveyor 2 ] 80h Oh [ 2/1/95 B:00am 2/2/98 2:20pm
| 20 | Architectural Technician 1 6| 80h | Oh| 2/1/958:00am | 2/2/95 2:20pm
| 21 | Architectural Technician 2 12 80h Oh 2/1/95 8:00am 2/1/95 3:40pm
. 22 | CiviliStructural Tochnicien 1 4| 80h Oh | 2/1/95 8:00am | 2/3/95 12:00pm
23 | Civil/Structural Technician 2 9 BOh Oh 2/1/95 8:00am 2/2/95 8:53am
24 | Elect./Mech, Technician 1 4 80h Oh | 2/1/95 8:00am | 2/3/95 12:00pm
25 | Elwct./Mech., Technician 2 9 80h Oh | 2/1/95 8:00am 2/2/95 8:53am
| 26 | Quantity Surveying Assistant 1 -+ 80h Oh | 2/1/95 8:00am | 2/3/95 12:00pm
i | 27 | Quantity Surveying Assistant 2 9 80h Oh | 2/1/95 8:00am 2/2/95 8:53am
‘r | 28 | Land Surveyor 5 BOh Oh | 2/1/95 B:00am 2/2/95 5:00pm
| 29 | Land Surveyors Assistant 10| 80h| Oh | 2/1/958:00am | 2/1/95 5:00pm
3 Detail out neads in hospitals 2w 2/15/95 8:00am 2/28/95 5:00pm
LD | Preducessor Name Type | Lag 10 | Successor Name Type | Lag |
| | 2 | Visit each hospital FS 0d 4 | Survey each hospital | S5 od
| | 1D | Resource Name Units | Work | Delay | Scheduled Start | Scheduled Finish
I 1" | Partner In Charge 1| 80h Oh | 2/15/35 8:00am | 2/28/95 5:00pm
2 | Project Co-ordinator 1 BOh Oh | 2/15/95 8:00am 2/28/95 5:00pm
4 | Co-ordinator Civil/Structural Eng. 1 80h ©Oh | 2/15/95 B:00am 2/28/95 5:00pm
| | s | Coordinator Elect/Mech Eng. 1| 8on Oh | 2/15/95 8:00am | 2/28/95 5:00pm
l 7 | Architeet 1 3| B80h Oh | 2/15/95 B:00am | 2/20/95 10:40am
| 8 | Architect 2 [+ 80h Oh | 2/15/85 B:00am 2/16/95 2:20pm
i 10 | CwviliStructural Eng 1 2| 80h oh | 2/15/95 8:00em | 2/21/95 5:00pm
[ 11 | CiviliStructural Engr. 2 6 | 80h Oh | 2/15/95 8:00am 2/18/95 2:20pm
. [ 13 | Elect./Mech. Engr. 1 2 80h ©Oh | 2/15/95 8:00am 2/21/95 5:00pm
18 | Elect./Mech. Engr. 2 6 80h Oh | 2/15/95 8:00am 2/16/95 2:20pm
| 17 | Quantity Surveyor 1 2 80h Oh | 2/15/95 8:00am 2/21/95 5:00pm
| 18 | Quanrtity Surveyor 2 [ B0h Oh | 2/15/95 8:00am 2/18/95 2:20pm
( 20 | Architectural Technician 1 67| BOW Oh | 2/15/95 B:00am 2/16/95 2:20pm
21 | Architectural Technician 2 12 80h Oh | 2/15/95 8:00am 2/15/95 3:40pm
i 22 | Cwil/Structural Technician 4 80h Oh | 2/15/35 8:00am | 2/17/95 12:00pm
| | 23 | CiviliStructural Technician 2 9 80h Oh | 2/15/95 B:00am 2/16/95 B:53am
! | 24 | Elct./Mech. Technician 1 4 | 80h Oh | 2/15/95 8:00am | 2/17/95 12:00pm
I | 25 | Elect./Mech. Technician 2 9 80h Oh | 2/15/95 8:00am 2/16/95 8:53am
| 26 | Quantity Surveying Assistant 1 4 80h Oh | 2/15/95 8:00am | 2/17/95 12:00pm
| 27 | Quantity Surveying Assistant 2 9 30h Oh | 2/15/95 8:00am 2/16/95 8:53am
| 28 | Land Surveyor S | 80h Ch | 2/15/95 8:00am 2/16/95 5:00pm
f | 29 | Land Surveyors Assistant 10 80h Oh | 2/15/35 B:00am 2/15/95 5:00pm
' 4 Survey each hospital 2w 2/15/95 8:00am 2/28/95 :00pm
: [ 1D I Prodecessor Name Type | Lag | | ID | Successor Nsme Type | L
|_ 3 | Detal out needs in hospitals | S8 Od [ 5 | Prepare preliminary drawings | FS Od
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Sokote Health Services

Rehabilitation Project

iD Name Duration Scheduled Start Scheduled Finish
“Survey each hospital® continued )
[ 1D | Resource Name Units | Work | Delay | Scheduled Start | Scheduled Finish
28 | Land Surveyor 5 | 400h Oh | 2/15/95 8:008m | 2/28/95 5:00pm
| 28 | Land Surveyors Assistant 10 BOh Oh | 2/15/95 8:00am | 2/15/95 5:00pm
3 Prepare preliminary drawings 4w 3/1/95 8:00am 3/28/95 5:00pm
| ID | Predecessor Name Type | Lag ID | Suce Name Type | La
| 4 | Survey each hospital | FS 0d 6 | Produce working drawings | FS od
{ | 1D | Resource Name Units | Work | Delay | Scheduled Start | Scheduled Finish
! I’ 1 | Panner In Charge 1 | 160h Oh | 3/1/95 8:00am | 3/28/35 5:00pm
. 3 | Co-ordinator Architecture 1 | 180h Oh | 3/1/95% B:0Cam | 3/28/25 5:00pm
I 6 | Co-ordinator Quantity Surveying 1| 160h Oh | 3/1/95 8:00am | 3/28/95 5:00pm
[ 7 | Architect 1 3 | 160h ©Oh | 3/1/95 B:00am 3/9/95 2:20pm
| 8 | Architect 2 6 | 160h Oh | 3/1/95 B:00am | 3/6/95 10:40am
I 10 | CiwiliStructural Eng 1 2 | 160h Oh | 3/1/95 8:00am | 3/14/85 5:00pm
, 11 | Cwil/Structural Engr, 2 6 | 160h Oh | 3/1/95 8:00am | 3/6/95 10:40am
{ | 13 | Elect./Mech. Engr. 1 2 | 160h Oh | 3/1/95 8:00am | 3/14/95 5:00pm
| 15 | Elect.Mech. Engr. 2 6 | 160n Oh | 3/1/95 8:00am | 3/6/95 10:408m
17 | Quantity Surveyor 1 2 | 16Ch Oh | 3/1/9%5 B:00am | 3/14/25 5:00pm
{ 18 | Quanrtity Surveyor 2 & [ 1680h Oh | 3/1/95 8:00am | 3/6/95 10:40am
| 20 | Architectural Technician 1 6 | 160h Oh | 3/1/95 8:0Cam | 3/6/95 10:40am
| 21 | Architectural Technician 2 12 | 160h Oh | 3/1/95 B:D0am 3)2/9S 2:20pm
22 | CwillStructural Technician 1 4 | 180h Oh | 3/1/95 8:00am 3/7/95 5:00pm
23 | Civil/Structural Technician 2 9 | 180h Oh | 3/1/95 8:00am 3/3/95 9:47am
| 24 | Elect./Mech. Technician 1 4 | 160h Oh | 3/1/95 8:00am | 3/7/95 5:00pm
25 | Elect./Mech. Technician 2 9 | 160h Oh | 3/1/95 8:00am 3/3/95 9:47am
26 | Quantity Surveying Assistant 1 4 | 160h Oh | 3/1/35 8:00am 3/7/95 5:00pm
| | 27 | Quantity Surveying Assistont 2 9 | 160h Ch | 3/1/95 8:00am 3/3/95 9:47am
| | 28 | Land Surveyor 5 | 160h Oh | 3/1/95 8:00am 3/6/95 5:00pm
’ | 29 1 Land Surveyors Assistant 10 | 180h Ch 3/1/95 8:00am 3/2/95 5:00pm
G Produce warking drawings 8w 3/29/95 8:000m 5/23/9% 5:00pm
(10 | Proddcessor Name Type | Lag 1D | Successor Name Type |
L 5 | Prepare preliminary drawings | FS Od 7 | Produce tender documents | FS Od
i ID | Resource Namae Units | Work | Delay | Scheduled Stant Scheduled Finish
17| Partner In Charge 1| 320h Oh | 2/29/95 B:00am | 5/23/95 5:00pm
] 2 | Project Co-ordinator 1 | 320h Oh | 3/29/95 B:00am 5/23/95 5:00pm
I3 | Co-ordinator Architecture 1 | 320h Oh | 3/29/95 8:00am 5/23/95 5:00pm
_ 4 | Co-ordinator Civil/Structural Eng. 1 | 320h Oh | 3/29/95 8:00am 5/23/95 5:00pm
| |5 | Co-ordinator Elect/Mech Eng. 1] 320h Oh | 3/29/95 8:00am 5/23/95 5:00pm
) 6 | Co-ordinator Quantity Surveying 1| 320h Oh | 3/29/95 8:00am 5/23/95 5:00pm
| | 7 | Architect 1 3 | 320h Oh | 3/29/95 8:00am | 4/17/95 10:40am
3 | Architect 2 6 | 320h Oh | 3/29/95 8:00am 4/6/95 2:20pm
10 | Civil/Structural Eng 1 2 | 320h Oh | 3/29/95 8:00am 4/25/95 5:00pm
11 i Civil/Structural Engr, 2 6 | 320h Oh | 3/29/95 B:00am 4/6/95 2:20pm
| | 13 | Elect./Mech. Engr. 1 2 | 320h Oh | 3/29/95 8:00am | 4/25/95 5:00pm
| 1S | Elect./Mech. Engr. 2 €& | 320h Oh | 3/29/35 8:00am 4/6/95 2:20pm
| 17 | Quanuty Surveyor ) 2 | 320h Oh | 3/29/95 8:00am 4/25/95 5:00pm
' 18 | Quanrtity Surveyor 2 6 | 320h Oh | 3/29/95 8:00am 4/6/95 2:20pm
| 20 | Aschitectural Technician 1 6 | 320h Oh | 3/29/95 B:00am 4/6/95 2:20pm
} | 21 | Architectural Technician 2 127 320h Oh | 3/29/95 8:00am 4/3/95 10:40am
[ l 22 | Cwil/Structural Technician 1 4 | 320h Oh | 3/29/95 8:00am 4/11/95 5:00pm
' | 23 | CiviliStructural Technician 2 9 | 320h Oh | 3/29/95 B:00am 4/4/95 11:33am
! ' 24 | Elect,/Mech. Technician 1 4 | 320h Oh | 3/29/95 B:00am 4/11/95 5:00pm
' | 25 | Elect./Mech. Technician 2 9 | 320h Oh | 3/29/95 8:00am 4/4/95 11:33am
| 26 | Quantty Surveying Assistant 1 4 | 320h Oh | 3/29/95 B:00am 4/11/95 5:00pm
| 27 | Quantity Surveying Assistant 2 9 | 320hn Oh | 3/29/95 8:00am 4/4/95 11:33am
'1 | 28 | Land Surveyor S | 320h Oh | 3/29/95 8:00am 4/7/9% 5:00pm
l | 20 | Land Surveyors Assistant 10 | 320h Oh | 3/29/95 B:00am 4/3/95 5:00pm
{ 7 Produce tender documents Bw 5/24/95 8:00am 7/18/95 5:00pm
| ID | Predecessor Name Type | Lag | 1D | Sy r Name Type | Lag |
6 | Produce working drowings | FS Od 8 | Obtein PIU approvals | FF od
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Sokote Health Services Rehabilitation Project

[ iD i Name Duration Scheduled Start Scheduled Finish
"Produce tender documents” continued
! |_ID | Resource Name Units | Work | Dela Scheduled Start_| Schaduled Finish
J 1 | Partner In Charge 1| 320h On | 5/24/95 8:00am 7/18/95 5:00pm
' l 2 | Project Co-ordinator 1 | 32C0h Oh | 5/24/95 8:00am 7/18/95 5:00pm
| 3 | Co-ordinator Architecture 1 | 320h Oh | 5/24/95 8:00am 7/18/95 5:00pm
| S | Co-ordinator Elect/Mech Eng. 1| 320h Oh | 5/24/95 B:00am | 7/18/95 S:00pm
| | 6 | Co-ordinator Quantity Surveying 1 | 320h Oh | 5/24/95 8:00am 7/18/95 5:00pm
i l 7 | Architect 1 3 | 320h Oh | 5/24/95 8:00am | 6/12/95 10:40am
8 Architect 2 6 | 320h Oh | 5/24/95 8:00am 8/1/95 2:20pm
l 10 | Civil/Structural Eng 1 2 | 320h Oh | 5/24/95 B:00am | 6/20/95 5:00pm
[ 11 | CivilfStructural Engr. 2 6 | 320h Oh | 5/24/95 B:00am B/1/95 2:20pm
| 13 | Elect.Mech. Engr. 1 2 | 320h Oh | 5/24/95 8:00am 6/20/95 5:00pm
15 | Elect./Mech. Engr. 2 6 | 320h Oh | 5/24/95 8:00am 6/1/95 2:20pm
| 17 | Quantity Surveyor 1 2 | 320h Oh | 5/24/95 8:00am 6/20/95 5:00pm
18 | Quanstity Surveyor 2 6 | 320h Oh | 5/24/95 8:00am 8/1/95 2:20pm
20 | Architectural Technician 1 6 | 320h Oh | 5/24/95 8:00am 6/1/95 2:20pm
21 | Architectural Technician 2 12 | 320h Oh | 5/24/95 8:00am | 5/29/95 10:40am
{22 | Cwil/Structural Technician 1 4 | 320h Oh | 5/24/95 8:00am 6/8/95 5:00pm
23 | Civil/Structural Technician 2 9 | 320h Oh | 5/24/95 8:00am | 5/30/95 11:33am
24 | Elect./Mech. Technician 1 4 | 320h Oh | 5/24/95 B:00am B/6/95 5:00pm
| 25 | Elect./Mech. Technician 2 9 | 320h Oh | 5/24/95 8:00am | 5/30/95 11:33am
26 | Quantity Surveying Assistant 1 4 | 320n Ch | 5/24/95 8:00am 6/6/95 5:00pm
27 | Quantity Surveying Assistant 2 9 | 320h Oh | 5/24/95 8:00am | 5/30/95 11:33am
8 Obtain PIU approvals 2w 7/5/95 8:00am 7/18/95 5:00pm
ZD_ | Pradecessor Name Type | Lag | ID | Successor Name Type
7 | Produce tender documents | FF Cd 9 | Obtain ADF approvals and issue docs | FS 0Od
ED_{ Resource Name Units | Work | Delay | Scheduled Start | Scheduled Finish
' |72 | Project Co-ordinator 1| 8oh Oh | 7/5/95 B:00am | 7/18/35 5:00pm
i 3 | Co-ordinator Architecture 1 80h Oh | 7/5/95 B:00am | 7/18/95 5:00pm
| 4 | Co-ordinator Civil/Structural Eng. 1 80h Oh | 7/5/85 8:00am | 7/18/35 5:00pm
5 | Co-ordinator Elect/Mech Eng. 1 80h ©Oh | 7/5/95 8:00am | 7/18/95 5:00pm
5 | Co-ordinator Quantity Surveying 1 80h Oh | 7/5/95 8:00am | 7/18/95 5:00pm
I 9 Obtain ADF approvals and issue 8w 7/119/95 8:00am 9/12/95 5:00pm
| | 1D T Predecessor Name Type | Lag ID | Su it Name Type
| 2 | Obtain PIU approvals | FS od 10 | Carry out tender evaluation | FS Od
' | ID | Resource Name Units | Work | Delay | Scheduled Start | Scheduled Finish
1 Partner In Charge 1 | 320h Oh | 7/19/95 8:00am | 9/12/95 5:00pm
| 2 | Projeet Co-ordinator 1 | 320h Ch | 7/19/96 8:00am | 9/12/95 5:0Cpm
3 | Ce-ordinator Architecture 1 | 320h Oh | 7/19/95 8:00am | 9/12/95 S:00pm
. 4 | Co-ordinator Civil/Structural Eng. 1 | 320h Oh | 7/19/95 8:00am | 9/12/95 S:00pm
. 6 | Co-ordinator Quantity Surveying 1 | 320h Oh | 7/19/95 8:00am | 9/12/95 5:00pm
| 10 Carry out tender evaluation Tw 9/13/95 8:00am 9/19/95 5:00pm
| { 1D | Predec Name Type | Lag | ID_| Successor Name Type | Lag
I [ @ | Obtain ADF approvals and issue docs | FS 0d 11 | Approval lor tender evaluation | FS 0Od
| |10 _| Resource Name Units | Work | Delay | Scheduled Start | Scheduled Finish
. "1 | Partner In Charge 1 [ "40h Oh | 9/13/95 8:00am | 9/19/95 5:00pm
‘ . 2 | Project Co-ordinator 1 40h Oh | 9/13/95 8:00am 9/19/95 5:00pm
| 3 | Co-ordinator Architecture 1| 40h | oh | 9/13/95 8:00am | 9/19/95 5:00pm
) | 5 | Co-ordinator Elect/Mech Eng. 1 40h Oh | 9/13/95 8:0C0am 9/19/95 5:00pm
| | 6 | Co-ordinator Quantity Surveying 1 40h Oh | 9/13/95 8:C0am 9/19/95 S5:00pm
| \ 7 Architect 1 3 40h Oh | 9/13/95 8:00am 9/14/95 2:20pm
| 8 | Architect 2 6 40h Oh | 9/13/95 8:00am 913795 3:40pm
13 | Elect./Mech, Engr, 1 2 40h Oh | 9/13/95 8:00am | 9/15/95 12:00pm
| 15 | Elect./Mech. Engr. 2 6 4Ch Oh | 9/13/95 8:00am | 9/13/95 3:40pm
; 17 | Quantity Surveyor 1 2| 4oh Oh | 9/13/95 8:00am | 9/15/95 12:00pm
| | 18 | Quanrtity Surveyor 2 (-] 40h Oh | 8/13/95 8:00am 9/13/95 3:4Cpm
} 11 Approval for tender evaluation Tw 9/20/95 8:00am 9/286/95 5:00pm
[ 10 T Predecessor Name Type | La | 1D | St Name Type | Lag
Ll 0 | Carry out tender eveluation | FS 0d 12 | Issue approved tender docs | FS 0d |
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a iD Name Duration Scheduled Start Scheduled Finish
“Approval for tender evaluation”™ continued
| 1D | Resource Name Units | Work | Delay | Scheduled Start | Scheduled Finish
|1 Partner In Charge 1 40h Oh | 9/20/395 8:00am | 9/26/95 5:00pm
| 2 r Project Co-ordinator 1 40h Ch | 9/20/95 8:00am | 9/26/95 5:00pm
| 3 | Co-ordinator Architecture 1 40h Oh | 9/20/95 8:00am | 9/26/95 5:00pm
| 8 | Co-ordinator Quantity Surveying 1 40h Oh | 9/20/95 8:0Cam | 9/26/95 5:00pm
12 Issue approved tender docs 2w 9/27/95 8:00am 10/10/95 5:00pm
. [ 1D [ Pred Name T _ng_1 ID | Sucecessor Name Type | Lag
_' 11 l Approval for tender evaluation | FS Qd 13 | Handover site to contractor | SS, Od
10 [ Resource Name Units |. Work | Delay | Scheduled Start Scheduled Finish
2 | Project Co-ordinator 1 80h Ch | 9/27/95 8:00am | 10/10/85 5:00pm
3 | Co-ordinator Architecture 1 80h Oh | 9/27/95 8:00am | 10/10/95 5:00pm
& | Co-crdinator Quantity Surveying 1 80h Oh | 9/27)95 8:00am | 10/10/95 5:00pm
13 Handover site to contractor 2w 8/27/95 8:00am 10/10/95 5:00pm
ID_| Predecessor Name Type | Lag ID_| Suex r Name Type | Lag |
12 | lssue approved tender docs | SS 0d 14 | Provide resident clerk of works | FS Od
| [1D | Resource Name Units | Work | Delay | Scheduled Start | Scheduled Finish
71 | Partner In Charge 1| 8oh Oh | 9/27/95 8:00am | 10/10/95 5:00pm
2 | Project Co-ordinator 1 80h Ch | 9/27/95% 8:00am | 10/10/95 5:00pm
3 | Co-ordinator Architecture 1| 80h Oh | 9/27/35 8:00am | 10/10/95 5:00pm
4 | Co-ordinator Civil/Structural Eng. 1 80h Oh | 9/27/95 8:00am | 10/10/95 5:00pm
| 5 | Co-ordinator Elect/Mech Eng. 1 BOh Oh | 9/27/95 8:00am | 10/10/95 5:00pm
I | 6 | Co-ordinator Quantty Surveying 1 80h Oh | 9/27/95 8:00em | 10/10/95 5:00pm
'-I 14 Provide resident clerk of works 36w 10/11/35 8:00am 6/18/96 5;00pm
| 1D | Predecessor Name Type Lg_g__l ID | Successor Name Type qu_l
r 13 l Handover site to contractor | FS 0d 15 | Provide supervisory team | SS 0d
| ID_| Resource Name | Units Work | Delay | Scheduled Start | Scheduled Finish
' 30 | Clerk of Works 12 | 17280h Oh | 10/11/95 8:00am | 6/18/96 5:00pm
I 18 Provide supervisory team 36w 10/11/95 8:00am B/18/96 5:00pm
1D | Predecessor Name Type | Lag ID_| Successor Namae Type | Lag
‘ 14 | Prowide rosident clerk of works | 8§ od 16 | Commussion and handover site | FS od
[ 10| Resource Name Units | Work | Delay | Scheduled Start | Scheduled Finish
l |1 Partner In Charge 1 288h Oh | 10/11/95 8:00am | 11/29/95 5:00pm
2 Project Co-ordinator 1 288h Oh | 10/11/95 8:00am | 11/29/35 5:00pm
- 3 | Co-ordinmor Architecture 1 288h Oh | 10/11/8S 8:00am | 11/29/35 5:00pm
‘ 4 | Co-ordinator Civil/Structural Eng. 1 288h Ch | 10/11/95 8:00am | 11/29/95 5:00pm
1 5 | Co-ordinator Elect/Mech Eng. 1 288h Oh | 10/11/95 8:00am | 11/29/95 5:00pm
& | Co-ordinator Quantity Surveying 1 288h Ch | 10/11/95 8:00am | 11/28/95 5:00pm
| 9 | Architect 3 2 | 2880h Oh | 10/11/95 8:008m 6/18/96 5:00pm
12 | Civil/Structural Engr. 3 2 | 2880h Oh | 10/11/95 8:00am 6/18/96 5:00pm
16 | Elect,/Mach. Engr. 3 2 | 2880h Oh | 10/11/95 8:00am 6/18/96 5:00pm
19 | Quantity Surveyor 3 2 | 2880h Oh | 10/11/95 8:00am 6/18/96 5:00pm
II 16 Commission and handover site 12w 6/19/96 8:00am 9/10/96 S:00pm
r'ID | Prodecessar Name Type | Lag ID | Successor Nama Type
; 15 | Prowde supervisory team | FS od 17 | Provide as-built drawings | FS od
[0 | Resource Name Units | Work | Delay | Scheduled Start | Scheduled Finish
I' 1 | Partner In Charge 1 | 480h Oh | 6/19/96 8:00am | 9/10/96 5:00pm
| 2 | Project Co-ordinator 1 | 480h Ch | 6/19/96 8:00am | 9/10/96 5:00pm
i 3 | Co-ardinator Architecture 1 | 480h Oh | 6/19/96 8:00am | 9/1C/98 5:00pm
! 4 | Co-ordinator Civil/Structural Eng. 1 | 480h Oh | 6/19/96 8:C0am | 9/10/96 5:00pm
'. 5 | Colordinatar Elect/Mech Eng. 1 | 480h Oh | 6/19/96 8:00am | 9/10/96 5:00pm
6 | Cuo-ordinator Quantity Surveying 1 | 480h Oh | 6/19/96 8:00am | 9/10/98 5:00pm
17 Provide as-built drawings 16w 2/11/96 8:00am 12/31/96 5:00pm
| 1D [ Predecessor Name Type L D | S ssor Name Type | L
[ 16 ] Comnussion and handover site | FS Od 18 | Provide maintenance manual | SS Od
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Name Duration Scheduled Start Scheduled Finish
i’_"vaida as-built drawings” continued
["10 T Resource Name Units | Work | Delay | Scheduled Start | Scheduled Finish
' (1 I Partner In Charge 1 | B40h oh | 9/11/96 8:00am [ 12/31/96 5:00pm
' | 2 | Project Co-ordinator 1 | 640h Oh | 9/11/96 8:00am | 12/31/96 5:00pm
. 3 | Co-ordinator Architecture 1 | 640h Oh | 9/11/96 8:C0am | 12/31/96 5:00pm
4 | Co-ordinator Civil/Structural Eng. 1 | 840h Oh | 9/11/96 8:C0am | 12/31/96 5:00pm
| 5 | Co-ordinator Elect/Mech Eng. 1 | B40h Oh | 9/11/96 8:00am | 12/31/36 5:00pm
6 | Co-ordinator Quantity Surveying 1 | 840h Oh | 9/11/96 B:00am | 12/31/96 5:00pm
9 Architect 3 2 | 640h Oh | 9/11/96 8:00am 11/5/96 5:00pm
| | 12 | CiviiStructural Engr, 3 2 | BAOh Oh | 9/11/98 B:00am 11/5/986 5:00pm
[ 16 | Elect.iMech. Engr. 3 2 | s40n Oh | 9/11/96 8:00am | 11/5/96 5:00pm
l 19 | Quantity Surveyor 3 2 | 840h Oh | 9/11/986 B:00am 11/5/96 5:00pm
{-an ] Architectural Technician 3 2 | 840h Oh | 9/11/96 B:00am 11/5/96 5:00pm
: | 32 | Ciyil/Structural Technician 3 2 | 840h Oh | 9/11/96 8:00am 11/5/96 5:00pm
| L3 | Elect./Mech. Technician 3 2 | 6don | oh | 9/11/98 8:00am | 11/5/96 5:00pm
| 18 Provide maintenance manual 16w 9/11/98 8:00am 12/31/96 S:00pm
l ID_| Predecessor Nama Type | Lag
17 | Provide os-buillt drawings | SS 0d
[ ID | Resource Name Units | Work | Delay | Scheduled Start | Scheduled Finish
I 1| Partner In Charge 1| 640h | ©Oh | 8/11/96 8:00am | 12/31/96 5:00pm
2 | Project Co-ordinator 1 | 640h Ch | 9/11/26 B:00am | 12/31/96 5:00pm
{ 3 Co-ordinstor  Architecture 1 | 640h Ol | 9/11/96 8:00am | 12/31/96 5:00pm
J 4 | Co-ordinator Civil/Structural Eng. 1 | 640h Oh | 9/11/98 B:00am | 12/31/98 5:00pm
| & | Co-ordinator Elect/Mech Eng. 1 | 640h ©h | 9/11/96 B:00am | 12/31/96 5:00pm
| 6 | Co-ordinator Quantity Surveying 1 | 640h Oh | 9/11/98 8:00am | 12/31/96 5:C0pm
9 Architect 3 2 | 640h Ch | 9/11/96 B:00am 11/5/96 5:00pm
12 | Cwil/Suyuctural Engr. 3 2 | 840h Oh | 9/11/86 B:00am 11/5/98 5:00pm
| 16 | Elect./Mech. Engr. 3 2 | 640h Ch | 9/11/26 8:00am 11/5/96 5:00pm
19 | Quantity Surveyor 3 2 | 640h Oh | 9/11/96 8:00am 11/5/96 5:00pm
‘ 31 | Architectural Technician 3 2 | 640h Ch | 9/11/96 8:0Cam 11/5/96 5:00pm
| 32 | Civil/Structural Technician 3 2 | 640h Ch | 8/11/96 8:00am 11/5/96 5:00pm
33 | Elect./Mech. Technician 3 2 | 640h Ch | 9/11/96 8:00am 11/5/96 5:00pm
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[0} Name Cost Planned Cost Varence
1 Partner In Charge $654,000.00 $0.00 $654,000.00
ID | Takk Name Units Cost Plan Cost | Act. Cost Rem. Cost
| 2 | Visit each hospital 1 $15,000.00 $0.00 $0.00 $15,000.00
' | 3 | Detall out needs in hospitals 1| $15,000.00 $0.00 $0.00 | %15,000.00
S | Prepare preliminary drawings 1 $30.000.00 $0.00 $0.00 $30,000.00
6 | Produce warking drawings 1 $60,000.00 $0.00 $0.00 $60,000.00
7 | Produce tender documents 1 $60,000.00 $0.00 $0.00 $60,000.00
3 | Obtein ADF approveis and issue docs 1 $60,000.00 $0.00 $0.00 $60,000.00
10 | Carry out tender svaluation 1 $7.500.00 $0.00 $0.00 $7.,500.00
11 | Approval for tender evaluation 1 $7,500.00 $0.00 $0.00 $7.500.00
13 | Handover site to contractor 1 $15,000.00 $0.00 $0.00 $15,000.00
15 | Provide supervisory team 1 $54,000.00 $0.00 $0.00 $54,000,00
16 | Commission and handover site 1 $90,000.00 $0.00 $0.00 $90,000.00
17 | Provide as-built drawings 1| $120,000.00 $0.00 $0.00 | $120,000.C0
182 | Provide maintenance manual 1| $120,000.00 $0.00 $0.00 | $120,000.00
I 2 Project Co-ordinator $545,000.00 $0,00 $545,000.00
‘ [_ID [ Task Name Units Cost Plan Cost | Act. Cost Rem. Cost
2 | Visit each hospital 1 $12,500.00 $0.00 $0.00 $12,500.00
’ 3 | Detsil out needs n hospitals 1 $12,500.00 $0.00 $0.00 $12,500.00
. 6 | Produce working drawings 1 $50,000.00 $0.00 $0.00 $50,000.00
. 7 | Produce tender documents 1 $50,000.00 $0.00 $0.00 $50,000.00
| | 8 Obtain PIU approvals 1 $12,500.00 $0.00 $0.00 $12,500.00
| 9 | Obtain ADF approvals and issue docs 1| $50,000.00 $0.00 $0.00 | $50,000.00
10 | Carry out tendsr evaluation 1 $6,250.00 $0.00 $0.00 $6,250.00
11 | Approval for tender evaluation 1 $6,250.00 $0.00 $0.00 $6,250.00
| 12 | Issue approved tender docs 1 $12,500.00 $0.00 $0.00 $12,500.00
13 | Handover site to contractor 1 $12,500.00 $0.00 $0.00 $12,500.00
':_ ' 15 | Provide supervisory team 1 $45,000.00 $0.00 $0.00 $45,000.00
| 16 | commission and handover site 1 $75,000.00 $0.00 $0.00 $75,000.00
| 17 | Provide as-built drawings 1| $100,000.00 $0.00 $0.00 | $100,000,00
1 18 | Provide maintenance manual 1 | $100,000.00 $0.00 $0.00 | $100,000.00
3 Co-ordinator  Architecture $436,000.00 $0.00 $436,000.00
[__ID | Task Name Units Cost Plan Cost | Act. Cost | Rem. Cost
| 5 | Prepare preliminary drawings 1 | $20,000.00 $0.00 $0.00 | $20,000.00
| 6 | Produce working drawings 1 | $40,000.00 $0.00 $0.00 | $40,000.00
|| 7 | Produce tender documents 1 | $40,000.00 $0.00 $0.00 | $40,000.00
8 ‘ Obtain PIU approvals 1 | $10,000.00 $0.00 $0.00 | $10,000.00
B Obtain ADF approvals and issue docs 1 | $40,000.00 $0.00 $0.00 | $40,000.00
’ 10 ’ Carry out tender evaluation 1 $5,000,00 $0.00 $0.00 $5,000.00
11 | Approval for tender evaluation 1 $5,000.00 $0.,00 $0.00 $5,000.00
| 12 | Issue approved tender dacs 1 | $10,000.00 %0.00 $0.00 | $10,000.00
I | 13 | Hondover site to contractor 1 | $10,000,00 $0.00 $0.00 | $10,000.00
| | 15 | Provide supervisory team 1 | $36,000.00 $0.00 $0.00 | $36,000.00
| 16 | Commussion and handover site 1 | $60,000.00 $0.00 $0.00 | $60,000.00
[ ] 17 | Prowide as-built drawings 1 | $80,000.00 s$0.c0 $0.00 | $80,000.00
| LIB | Provide maintenance manual 1 | $80,000.00 $0.00 $0.00 | $80,000.00
4 Co-ordinator Civil/Structural En $376,000.00 $0.00 $376.000.00
’ (10 | Task Name Units Cost Plan Cust | Act. Cost | Rem. Cost
[ 2 | Visit each hospital 1 | $10,000.00 $0.00 $0.00 | $10,000.00
| 3 | Detal out needs in hospitals 1 | §10,000.00 $0.00 $0.00 | $10,000.00
| & | Produce working drawings 1 | $40,000.00 $0.00 $0.00 | $40,000.00
I.' 8 I. Obtain PIU approvals 1 | $10,000.00 $0.00 $0.00 | $10,000.00
9 | Obtain ADF approvals and issue docs 1 | $40,000.00 $0.00 $0.C0 | $40,000.00
13 | Handover site to contractor 1 | $10,000.00 $0.00 $0.00 | $10,000.00
| 15 | Provide supervisory team - 1| $38,000.00 $0.00 $0.00 | $36,000.00
' 16 | Commission and handover site 1 | $60,000.00 $0.00 $0.00 | $60,000.00
|| 17 | Provide as-built drawings 1 | $80,000.00 $0.00 $0.00 | $80,000.00
! | 18 | Provide maintenance manual 1 | $80,000.00 $0.00 $0.00 | $80,000.00
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1D Name Cost Planned Cost Variance
5 Co-ordinator Elect/Mech Eng. $381,000.00 $0,00 $381,000.00
| ID | Task Name Units Cost Plan Cost | Act, Cost | Rem. Cost’
2 | Visit each hospital 1 | $10,000.00 $0.00 $0.00 | $10,000.00
3 | Detail out needs in hospitals 1 | $10,000.00 $0.00 $0.00 | $10,000.00
| 6 | Produce working drawings 1 | $40,000.00 $0.00 $0.00 | $40,000.00
' 7' | produce tender documents 1 | $40,00000 | soco | s$0.00 | $40,000.00
8 | Obtain PIU approvals 1 | $10,000.00 $0.00 $0.00 | $10,000.00
I 10 | Carry out tender evaluation 1 $5,000.00 $0.00 $0.00 $5,000.00
‘ 13 | Handover site to contractor 1 $10,000.00 $0.00 $0.00 | $10,000.00
| 15 | Provide supervisory team 1 | $36,000.00 $0.00 $0.00 | $36,000.00
| 16 [ Commission and handaver site 1 | $60,000.00 $0.00 $0.00 | $80,000.00
{ | 17 | Provide as-built drawings 1 | $80,000.00 $0.00 $0.,00 | $80,000.00
| 18 | Provide maintenance manual 1 | $80,000.00 $0.00 $0.00 | $80,000.00
6 Co-ordinator Quantity Supveyin "$436,000.00 $0.00 $436,000.00
ID | Task Name Units Cost Plan Cost | Act. Cost Rem. Cost
5 | Prepare preliminary drawings 1 | $20,000.00 $0.00 $0.00 | $20,000.00
6 | Produce working drawings 1 | $40,000.00 $0.00 $0.00 | $40,000.00
7 Produce tender documents 1 | $40,000.00 $0.00 $0.00 | $40,000.00
| 8 | Obtain PIU approvals 1 | $10,000.00 $0.00 $0.00 | $10,000.00
9 | Obtain ADF approvals and issue docs 1 | $40,000.00 $0.00 $0.00 | $40,000.00
10 | Carry out tender evaluation 1 $5,000.00 $0.00 $0.00 $5,000.00
I 11 | Approval for tender evaluation 1 $5,000.00 $0.00 $0.CO $5,000.00
12 | Issue approved tender docs 1 | $10,000.00 $0.00 $0.00 | $10,000.00
| 13 | Handover site to contractor 1 | $10,000.00 $0.00 $0.00 | $10,000.00
[ 15 | Provide supervisory team 1 | $36,000.00 $0.00 $0.00 | $36,000.00
l 16 | Commussion and handover site 1 | $60,000.00 $0.00 $0.00 | $60,000.00
| 17 | Provide as-built drawings 1 | $80,000.00 $0.00 $0.00 | $80,000.00
18  Previde maintenance manual 1 | $80,000.00 $0.00 $0.00 | $80,000.00
7 Architect 1 $93,750.00 $0.00 $93,750.00
| 1D | Task Name Units Cost Plan Cost | Act. Cost | Rem. Cost
2 | Visit each hospital 3 $7,500.00 $0.00 $0.00 $7,500.00
‘ 3 | Detsil ocut needs in hospitals 3 $7.500.00 $0.00 $0.00 $7,500.00
I| 5 | Prepare preliminary drawings 3 | $15,000.00 $0.00 $0.00 | $15,000.00
[ | & | Produce working drawings 3 | $30,000.00 $0.00 $0.00 | $30,000.00
| 7 Produce tender documents 3 | $30,000.00 $0.00 $0.00 | $30.000.C0
IL 10 | Cany out tender evaluation 3 $3,750.00 $0.00 $0.00 $3,750.00
8 Architect 2 $93,750.00 $0.00 $93,750.00
iD | Task Name Units Cost Plan Cost | Act. Cost | Rem. Cost
| 2 | Visit each hospital 6 | $7.500.00 $0.00 $0.00 | $7,500.00
\ [ 3 Detail out needs in hospitals 6 $7.500.00 $0.00 $0.00 $7.500.00
| r 5 | Prepare preliminary drawings 6 | $15,000.00 $0.00 $0.00 | $15,000.00
| 6 Produce working drawings 6 | $30,000.00 $0.00 $0.00 | $30,000.00
7 | Produce tender documents 6 | $30,000.00 $0.00 $0.00 | $30,000.00
10 | Carry outl tender evaluation 6 $3,750.00 $0.00 $0.00 $3,750.00
| a Architect 3 $380,000.00 $0.00 $390,000.00
! _ID | Task Name Units Cost Plan Cost | Act. Cost Rem. Cost
| 15 | Provide supervisory team 2 | $270,000.00 $0.00 $0.00 | $270,000.00
: | 17 | Provide as-built drawings 2 $60,000.00 $0.00 $0.00 $60,000.00
| | 18 | Prowvide maintenance manual 2 $60,000.00 $0.00 $0.00 $60,000.00
10 Civil/Structural Eng 1 $90,000.00 a $0.00 $90,000.00
ID | Task Name Uhits Cost Plan Cost | Act. Cost Rem. Cost
I 2 | Visit each hospital 2 $7,500.00 $0.00 $0.00 $7,500.00
i 3 | Detail out needs in hospitals 2 $7.500.00 $0.00 $0.00 $7,500.00
5 | Prepare preliminary drawings 2 | $15,000.00 $0.00 $0.00 | $15,000.00
| 6 | Produce working drawings 2 | $30,000.00 $0.00 $0.00 | $30,000.00
! 7 | Produce tender documents 2 | $30,000.00 $0.00 $0.00 | $30,000.00
11 Civil/Structural Engr. 2 $90,000.00 $0.00 $90,000.00
1D | Task Name Units Cost Plan Cost | Act. Cost Rem. Cost
2 | Visit each hospital 6 $7,500.00 $0.00 $0.00 $7.,500.00
|
1
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