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On the 60™ Year of India’s Independence

Dedicated to the martyrs
who sacrificed their lives to free the Indian Sub-continent from the
colonial rule
Let us resolve to perform with devotion and

to strive towards excellence in all spheres of individual and collective
activity, so that the nation constantly rises to higher levels of endeavour
and achievement
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Xil  Preface

requires general management, technical and interpersonal skills. Com-
mendable work on the development of the body of knowledge for man-
aging modern projects has been done by the Project Management
Institute (PMI), The International Project Management Association
(IPMA), International Standards Organisation (ISO), and many other
management education and training institutes/agencies in project man-
agement.

Project Management Handbook briefly describes project management
techniques and practices as applicable in engineering and construction
related projects. These projects employ vast resources of men, materials,
machinery, money and management to build a facility. Perhaps no
other industry in the world can provide such a large scope for cost and
time reduction, at micro-level as in the engineering and construction
industry. However, these techniques and practices, with some pluses-
minuses, can be applied to all types of business related projects.

Project Management Handbook covers the state of the art knowledge ar-
eas for learning and practicing project management. It is illustrated
with live case studies. Each chapter of this book can be expanded into a
volume, but its scope has been restricted to a manageable size by
making trade-offs between technique elaboration and their application.
Due to limited printing space, large size illustrations and detailed ex-
planations are omitted. In this book, the words like chairman, foreman,
tradesman, he and his, are used to refer to persons of either gender. This
does not eliminate or downgrade the importance of women in project
management. This book presupposes that the readers possess basic
engineering knowledge and familiarity with the general management
processes and practices.

Projects are risky by definition. Itis a project manager and the project
team, who skillfully accomplish the assigned mission of achieving the
specified project objectives. The crises, uncertainties, risks and pitfalls
in project work, continually test the mettle of these managers. Clearly
this is not the field for the timid and the untrained. The success of a
project hinges on the competency of the project manager and the project
team. This book is designed for use by:

* Engineering and construction project managers and their team
members,

* Managers in corporate office dealing with the management and
execution of engineering and construction projects,

* Academician, trainers and trainees connected with project
management,

* Consultants and specialists like architects, engineers, quantity-
surveyors, accountants, and other managers associated with
projects.
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* Practising engineers and students studying project management
and those new to the concept and techniques used in project
management.

This book is a collation of the authors” rich experience of over 35
years at senior levels in the management of projects, both in national
and international arenas. Despite the best efforts by the publishers and
authors, the possibility of some errors or misinterpretation cannot be
ruled out. Authors welcome readers’ comments to make improvements
in this book. For in-depth study in project management techniques, the
readers may also refer to K K Chitkara’s book titled Construction
Project Management: Planning, Scheduling and Controlling and CD-ROM
on Construction Project Management: Techniques and Practice; both
published by McGraw-Hill Education.

It is hoped that the subject covered in this book will stimulate discus-
sions and enable further development of this subject.

DR UppEsH KoHLI Lt CoL (RetDp). K K CHITKARA, AVSM
uddeshkohli@yahoo.com chitkara@nda.vsnl.net.in
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Project Management Process Groups
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Project Management Knowledge Areas

I. INTRODUCTION AND SCOPE

Project activity has been in existence since cavemen began
building their dwellings. Over the years man has created
architectural marvels which are now regarded as won-
ders of the world. These include the Pyramids of Egypt,
the Great Wall of China and the Angkor temples of Cam-
bodia. The medieval times witnessed the creation of mar-
vels like Taj Mahal in India and the Leaning Tower of Pisa
in Italy. A more recent example of man’s achievement in
this direction is the Eiffel Tower in Paris.

In today’s world, technical breakthroughs have
revolutionised project activity. Modern project areas in-
clude high-rise buildings, dams and irrigation networks,
energy conversion and industrial plants, environmental
protection works and infrastructural facilities like roads,
bridges, railways, airports and seaports, satellite launch-
ing stations, onshore and offshore oil terminals.

Modern projects and practices differ from those of the
past. The fast changing environments of the present era
impose numerous time, cost, financial, legal, ethical, and
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Project Implementation Plan
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Project Income/Revenues
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Financial Analysis

Economic Analysis

Risk Analysis

Project Appraisal

Investment Decision-Making
Project Approval, Documentation and Financial
Closure

Project Implementation Strategy

I. INTRODUCTION

Project formulation involves the development of the con-
cept of the project, defining its various parameters, con-
ducting feasibility study, undertaking investment
appraisal and making the decision to invest in the project.

The main aspects which need to be covered for devel-
oping the project concept and conducting the feasibility
study include salient features, need and justification,
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Project Organisation Concept

Project Management Organisation

Project Performing Organisation Structure
Responsibility Assignment Matrix (RAM)Chart
Code of Ethics

Leadership in Project Management

I. INTRODUCTION AND SCOPE

Organisation enables a group of people working together
with divided tasks and responsibilities, to coordinate
their activities harmoniously in order to achieve a com-
mon goal. In today’s competitive world, the crossing of
many boundaries —functional, geographic, orga-
nisational —is becoming a way of life. The corporate
world is undergoing a silent revolution in organisational
changes. Emerging organisations have many forms. These
include grouping of activities by functions, products, pro-
cesses, location, countries, or a combination of these.
Project-driven corporate, who manage their operations by
projects, are generally organised in matrix form as shown
in Fig. 3.1.

In the project management matrix structure, the key
staff is derived from their respective parent departments
in a corporate office and their interfaces and communica-
tion links are clearly defined. It has a single project man-
ager accountable for the whole project. Project
management, working as a team, performs basic manage-
ment functions of planning, organising, staffing, direct-
ing, controlling and coordinating the assigned project
work. All managers owe their allegiance to the project
manager and not to their parent departmental heads.
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Work Scope Definition Processes

Project Work Scope Integrated Planning Process
Project Work Scope Control System

Project Close Up

Importance of Project Work Breakdown
Structure

INTRODUCTION AND SCOPE

If the project is approved for implementation the project
scope formulation phase concludes with the documenta-
tion of the project charter or work operation order and the
selection of the project manager. The project charter in-
cludes a statement of the broad scope of the work, its ob-
jectives, an outline execution methodology, a milestone
time plan, major resource forecasts, cash flow forecast,
outline organisation and potential risks and problem ar-
eas. The scope statement provides the justification for un-
dertaking a project; it outlines the project purpose,
features of the project product, broad scope of the work,
and the project time, cost and quality objectives.

The project scope defines the works that must be un-
dertaken in order to deliver a facility, a product or a ser-
vice with the specified features and functions. These
attributes and characteristics may include specified quan-
tity, completion time, budgeted cost, and project-product
quality specifications.

Project scope management focuses only on the works
to be executed. It aims at ensuring that the project
includes all the works required with specified attributes
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Activities Identification Process

Activity Duration and Resources Estimation
Process

Activities Networking Process
Project Time-cost Trade-off Technique

Network-Based Complex Projects Scheduling
Process

Line-of-balance Based Repetitive Projects
Scheduling Process

Project Time Schedule Controlling Process
Critical Chain Project Management (CCPM)

I. INTRODUCTION AND SCOPE

All projects are time-bound. Time is the essence of all con-
tracts. The project time objective specifies the project
completion time and all the project activities are directed
towards achievement of the project time objectives. The
project time and cost objectives are correlated —it is the
time factor that determines the project cost. However, in
spite of best efforts to complete a project on time, changes
to the original time plan do sometimes occur. In a complex
project, where a large number of activities are performed
at different places by different agencies or task forces,
with each having its own scheduled targets, a small delay
in a critical activity can affect many schedules. Delays can
alter the planned level of resources and their mobilisation.
Time overruns increase overheads, reduce planned rev-
enue from sales and create cash inflow problems.
The project cost due to time delays can increase
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Construction of Residential Building: Work-breakdown Structure

Residential Building

l

| l /! T
Foundation Tasks Precast Superstructure Finishes Tasks
Tasks Tasks
— I ]
Base Raft Plinth Wall | |Ground Floor
Construction | | Construction | | Construction | | Construction
e
l l l l Work Package
First Second Third Parapet
Floor Floor Floor and GRC
Electrical & Roof Stair C&l Floorin Painting
Mechanical Treatment Case Works & 1|F itting &
Works Fixtures |
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Construction of Residential Buildings: Work breakdown Structure

Foundation Tasks

|
! ] ] } Work
Base Construction  Raft Construction Plinth Wall G. Floor Package

Work Package Work Package Construction Construction

l Work Package Work Package
' ! ! ! !
Layout Shuttering Reinforcement Concreting Curing
' ' ' Bitumen Coating Concreting
Earthwork Base Preiparation Blinding Raft-sides

! ] [ Shuttering l

Anti-Termite  Polythene Layout Erection .
Treatment Sheeting Activity

; . ' '
Shuttering - Concreting Placing Deshuttering Curing

-

Layout Excavation Levelling

y ! ¥ v i
Preliminary Shuttering Mesh Concreting Curing
Works Fixing
'
I ¥ ¥ ¥ i

Bitumen Coating Back  Plinth Anti-termite  Polythene
Plinth Wall Filling Filling Treatment Sheeting

Activity Breakdown into Operations

Operation 1

Operation 2

Operation 3

Operation 4
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Float = LST — EST = LET,; - d - EET,
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EST ‘ Dur ‘ EFT EST| Dur | EFT| | EST | Dur | EFT
Activity description Description & Activ_ity ID & description
resource with contract value
LST | No. | LFT LST| No. | LFT | | LST | No. | LFT

EST = Earliest start time

LFT = Latest finish time

Dur = Duration

No. = Activity number or identification label

TF = Total float

Resource = Gang size or man-days or production cost or value of worked one, etc. can
be written below the description, if considered necessary.

Finish-to-start

i.e. delay from the finish of preceding —i A @' B }—

activity to the start of the succeeding one.

Completion of Activity A

8SS

Start-to-start
i.e. delay from the start of preceding activity =~ —— A }— F
to the start of the succeeding one.

Activity F starts after 8 time unit delay
constraints from commencement of activity A
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Finish-to-finish
i.e. delay from the finish of preceding activity —l E |
to the finish of the succeeding one. IFF

Completion of activity F will take at least one
time unit after completion of activity E

Start-to-finish
i.e. delay from the start of preceding activity B E
to the finish of the succeeding one. ISF

— b

Activity D is finished after at least 1 time
unit delay from start of activity B
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8 SS
Excavation Blinding Form and Ie .
A 2 *B Rebar (-1) oniretmg
2 5 Fixing *E FS F
£ 0| 4| 4 6 | 28| M8 |3 |1 102 |12
£
<
« 0| 1] 4 6 | 2] 8 8 | 5| 1 10| 8 |12
1 FF
1 SF
Activity Legend
Steel Rebar Description
Fabrication C Transport D Code
0 5 5 5 1 7 EST| Dur | EFT
2 3 7 7 4 8 LST| No. | LFT
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8 SS
*
s %] Formwork & 4
FRET Excavation : Blinding Rebar - Concreting
No.1 [ 0 4 4 6 2 8 8 3 |11 10 | 2 [ 12
0 1 4 9 2: 1| 11 11 13 |14 16 | 4 |18
*
; 1%} Formwork & | £
Excavation T i
RAFT : Blinding Rebar - Concreting
No.2 [ 4478 10212 123 15 147216
4 5 8 12 6 |14 14 | 7 |17 18 | 8 |20
*
. F k& |2
RAFT Excavation % Blinding on&l:;;c;rr L.LI" Concreting
No.3 [ g8 4 J12 14216 16 3 [19 18 2 [20
8 9 |12 15 110 [ 17 17 [ 11 |20 20 | 12 | 22
* * * 5 *
. %] F k& | =
RAFT Excavation & Blinding 0“;:{;:; — | Concreting
No.4 '1274 J16 18 |2 |20 20 |3 [23 22 (2 |24
12 | 13 | 16 18 |14 |20 20 [15 |23 22 [16 |24
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* * *
Foundation Structures Blockwork & External
Wings 1 & 2 Wings 1 & 2 Int. Plaster Plaster
(-1 FS) 2FS
0| 11|11 10| 11 |21 23] 8 |31 31 2 |33
0| FW| 11 10| SW| 21 23| BP | 31 3| EP |39
8SS ~1FF
*
Foundation Structure Ducting and Roof
Portals Gymnasium Wiring Treatment
8| 3 |11 11 8 |20 31| 2 |33 331 2 |35
9| FP | 12 12| SG | 20 31| DW| 33 39 R |41
*
Tiling & AC
P. Painting Equipment
33 6 |39 35 2 |37
33| TP | 39 41| AE | 43
* *P A t
ainting
Carpgntry o Fittings
Joinery & Eins.
39| 4 |43 8
* Critical Activity
39| CI |43 PF
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Project Cost Function

Project Cost

Cost

Project Time

Time
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Crash Cost Activity Cost Function
Normal
Cost
Cont Crash Time Normal Time

Crash Potential

Time
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A A
D $2000 E $2000 F $ 1000
s 1A

G $3000
5 3 8

Lo\ £\ 2T

0 $4000 B $3000

G

3
\\\\ \ =
C $2000 f;\ H $ 3000 77\J00
" 3 U/

2 2

Original Network with Assessed Activity Cost




The McGraw-Hill companies :

Project Time Management |75




The McGraw-Hill companies

Project Management Handbook

176

[s]/6\

F
1

O,

O,

NG
o

C
2




The McGraw-Hill companies

171

Project Time Management




The McGraw-Hill companies

Project Management Handbook

178




The McGraw-Hill companies

Project Time Management 179




The McGraw-Hill companies

[80  Project Management Handbook

Time-Cost Trade-off Function
35

34
33
32

31

30
28.6 29

Cost in 000'$

28

27
26
25

5 6 7 8 9 10 11
Time in Weeks
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Type of Schedules

| Simple Project | INetwork-Based Complex Projectl I Repetitive Projectl

Bar Chart Schedule Repetitive Project

I Time Limited Schedules | |Resources Limited Schedule |
' ' '
Earliest Start Time Latest Start Time Optimum Resources
Schedule Schedule Schedule
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P Q
EST, | EFT, _|EST, | EFT,
LST, | LFT, LST, | LFT,
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Site A
9
Site B[22 Site G 3 [6\SiteL
2 A 4 G o7
) o Site C o [ Site H 7 20
0 3 3 17 20
snel)\l—/ s |2 Sitel
5 |16 4
Site E m Site J
\ 3 G i 5
Site F 2 | 4 ™\ SiteK
3 4/ 6
A
0]9]9
11]1]20
B G A
0[2]2 2[4]6 5[7][13
71219 913113 [ 1315120
START & H END
0 3[3[3 317 20 0
0 0413 016 20 13
D I
NRE 5[4 9
1117116 16/9 20
E ]
0[4]4 4]8 12
8812 12[10 20
F K
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SI. No. Work Description Working Period in Weeks
WeekNo. | 5 [ 1015 [20 [ 25 [ 3035 [40] 4550 [s5][60] 65]70]75
1. Foundation Wings | & 2 pPS | RS | KS| Ns | Foundation Team
2. Foundation Portals
Gymnasium Structure Team
3. Structure Gymnasium
4. Structure Wings 1 & 2 [ ps [ HS [KST NS|  Wings 1 & 2 Structure Team
5. Blockwork & Internal Plaster
35 37 45 47 50 52 55 57 Blockwork &
6.  External Plaster Plaster Team
7. Ducting & Wiring Ducting & Wiring Team [:
8. AC Equipment AC Equip Crew
9. Roof Treatment Roof Tr Team
10.  Tiling & Surface Preparation Tiling & Painting Team
1. Carpentry & Joinery Carpentry & Joinery Team
12.  Painting & Fittings Finishing Fittings & Fixtures Team [ps [ Hs [KS]Ns]
Weeks Cumulative s [10]1s [20 [25 [30 [35 [40 45 [0 [55 [0 [6s [70] 75
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Residential Building Finishes Plan Derived using Line-of-Balance Technique
(in Units of Modules)
Modules Planned Cumulative
50
) / %
00
/ W Work Packages
50 O Structure
+ Rough-in
-+ Flooring
00 3 Treatment/Ro-Trtm
/ M -+ Doors/Window
50 4 Carpentry
-e Painting
0 -A Completion
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time in months from start of structure erection
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Tt E 1
Foundation Wings Structure Wings Blockwork & Int. External Plaster
1&2 1&2 Plaster
11 APy 200 3 7 30 30 32
W | H 23 | & | £yl 2 |33
20 23 30 35 37
KW SW 3¢ 23 | BP |mr 37 | EP |39
I
Foundation Wing Structure Ducting & Wing Roof Treatment
Gymnasium
3 20 3 30 32 32 34
" |8 31 2 |33 33 2 |35
20 22 30 32 37 39
ER SG |20 3t | DW |38 39 | RT |4
¥
Tiling and AC Equipment
P. Painting
32 38 34 36
33 6 |39 35 2 |37
32 38 39 41
33 TP |39 Las AE |43
-2FS
e s
Carpentry and Painting, Fittings
Joinery and Finishing
36 S 41 41 49
39 |4 | 43 8 |5t
¥ Critical Activity 36 41 41 49
39 Cl |43 43 PF |51
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A F. Buffer

27 |LSD =33 Days
I B | | G [ L | F. Buffer
6 [LsD| | 12][LsD] —1 21 [LsSD| |=21Days

= c - H ; P Buffer
START " 9 [LSD “| 51 ]LSD 71| = 60 Days
D 1 F. Buffer
15[LSD| [ 12 [LSD =33 Days
E J F. Buffer
12 [LSD 24 [LSD = 24 Days Activity
D | LSD
F K F. Buffer
9 [LSD 18 [LSD =33 Days D = Duration in Days

LSD = Latest Start Date
ABC Project Critical Chain
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Introduction and Scope
Planning Workers

Planning Materials

Planning Equipment

Resources Productivity Control

I. INTRODUCTION AND SCOPE

Physical resources in a project include men, materials,
and machinery. Resource planning focuses on determin-
ing the resources required (workers, materials, equip-
ment), the quantities in which they are needed and the
quality, and when and where each is required in order to
perform project activities. Management Personnel re-
quirement will depend on the organisation structure and
will vary from project to project and as such these are not
covered in this chapter.

The resource inputs produce outputs in the form of
work. The success of a project depends upon the perfor-
mance of these input resources. Productivity provides the
scale to measure the performance of these input
resources. The various productivity parameters that need
to be controlled in projects are labour productivity, equip-
ment productivity and material productivity.

Project resources management aims at planning,
scheduling, procurement and control of workers, materi-
als and equipment required for the completion of the
project, economically and efficiently.
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Introduction and Scope

Project Costs Estimation—An Overview
Costs Planning Process

Cost Budgeting Process

Costs Controlling Process

Earned Value Management System

I. INTRODUCTION AND SCOPE

Cost accounting and financial accounting systems make
use of the same sale value and expenditure data (Fig. 7.1),
but there is a basic difference between them. Financial ac-
counting involves recording, classifying and summari-
sing the financial transactions with the primary aim of
preparing the financial statements relating to profit and
loss, balance sheet and cash flow, with a view to bring out
the financial position of the organisation. It presents the
financial status of the organisation to the shareholders,
legal authorities or financial institutions who are not
directly involved in the day-to-day running of the
organisation. On the other hand, cost accounting reflects
the classification and analysis of the costs on the basis of
functions, processes, products, value , responsibility, etc.
Itis an internal accounting system designed for managing
production costs in an organisation.

In a project, the sponsor/owner and developer (here-
after called the contractor) have the same objective of
completing the project within the specified time and
agreed cost, but their goals and approaches differ. The
sponsors/clients costs associated with a project include
initial capital investment for creating the facility and sub-
sequent operation cost for utilising the facility. A
sponsor’s goal is to acquire a product/facility economi-
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Contractor's
Construction
Budget Breakdown
|

Sales Budget Production Budget

| |

Manpower Materials Equibment Overheads
Budget Budget Budget Budget

Inventory
Budget

Purchase
Budget

Pand L Cash Flow Balance Sheet
Forecast Forecast Forecast
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2000 Housing Units Project: Responsibility Centres

Project Management

‘ Construction Responsibility Centre

* Building Foundation Centre

® Building finishes Centre

® Precast Erection Centre

® Public Building Centre

® Pavement Construction Centre
e Landscaping Centre

Service Responsibility Centre

® Precast Concrete Production Factory

® Readymix Concrete Production Plant
¢ Steel Fabrication Shop

® Quaring Establishment

® Plant & Machinery Maintenance Unit

Functional Responsibility Centre

® Administration & Personnel Management
® Materials Management

® Plant & Machinery Management

® Finance Management

® Cost Management

e Engineering Services Management

¢ Contract Management

® Planning and Monitoring Cell
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\ Rate variance
A. Rate

Usage
S. Rate variance

Standard Quantlty

Actual Quantity
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Introduction and Scope
Quality Concept
Product Quality Management Processes

Traditional Quality Management Tools and
Techniques

Project Quality Management System
Project Environment Management System

Workers” Occupational Health and Safety
Management System

Product Quality Cost/Benefit Analysis

Total Project Management vs Total Quality
Management

I. INTRODUCTION AND SCOPE

In this fast-changing environment, the single most impor-
tant factor for good performance of an organisation is the
quality of its product or service. Quality yields many ben-
efits. It reduces complaints, production costs and produc-
tion time. It improves customer satisfaction, morale of the
people and the efficiency of the system. Product quality
management is that aspect of the overall management
function which determines the quality policy, objectives
and responsibilities and implements them by means such
as quality planning, quality assurance, quality control and
quality improvement. Product quality management aims
to ensure that the product will satisfy the needs for which
it is undertaken.
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A Building Design Process

Input Supplier is .| Organisation is Customer is
Owner Designer Contractor

A,

A Building Construction Process

Input Supplier is .| Organisation is Customer is
Designer Contractor PM / Owner

l
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A P P = Planning objectives and procedures
D = Doing what was planned
& C = Checking implementation as planned
D

A = Action on lessons learnt to improve
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QM Manual-methods and
. procedures
PM assisted by Quality Management Plan

Engineering Manager

Q. Planning
amd Audit

Broadly based on the

Project Team ISO 9000 Guidelines

Q. Assurance

Check-lists.

S(i)teC I\]Z:rl::gfrs Inspections
Q. Control and inspection Tools and

Techniques
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Problem Analysis

Problem Identification

 Cause & * Histograms
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onsolidation Analysis « Scatter Diagrams
Parets AnaIv « Trend
ArCto.ANAYSIS Analysis » Control Charts
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Total Cost of Quality

Prevention and

Cost Appraisal

Failure Cost COO
of Quality )
Optimum Cost R
0% Measure Quality 100%
Uncontrolled Controlled
Conditions Conditions

Minimum costs but keeping customer satisfied
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Risks & Uncertainties

Production

Resources

Quality

Technology
Stakeholders

Finance
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Introduction and Scope

Contract Legal Framework

Construction Contract Procurement Planning
Construction Contracts Procurement Processes

Construction Contracts Administration
Practices

Disputes, Claims and the Mode of Settlement

Guidelines for Minimising Problems during
Contract Administration

Appendix to Chapter 9

I. INTRODUCTION AND SCOPE

Procurement involves outsourcing of purchase or acquisi-
tion of goods, services, and construction-at-site needed to
perform project work. The term goods include ‘materials
and equipment’; these goods are purchased from the
manufacturers, traders, suppliers and vendors. Services
are the works that are performed to support production of
deliverables. Services may include preparation of designs
and drawings, provisioning of utility services, installation
of goods, field investigations, training of operating staff,
post-completion maintenance and so on. Construction
implies erection, installation, fabrication, and assembly of
items involving civil, mechanical, and electrical works at
the permanent site of the facility to be constructed. Main
focus of procurement management is to procure and man-
age outsourced goods, products, services and construc-
tion at right time, in right quantity and quality and at right
price with win-win results for all procurement stakehold-
ers.
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Decision Decision
Engineering Engineering
Drawings Drawings
Construction Construction

Sequential Traditional Approach Fast Track Approach
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Request by Claimant to Engineer
for Claim settlement (Section 67)

)

Engineer gives written

Accepted by
Claimant decision within 84 days
Y
Claimant inform the
b Conciliation to settle engineer, within 70 days
AMICABLY dispute g g of receiving the
Engineer’s decision

Dispute not settled >y

Arbitration.
(The Arbitration and
Reconciliation Act, 1996)

DECISION BY
ARBITRATION
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Introduction and Objectives

Risk Defined

Risk Management Strategy

Risks Identification

Risks Assessment Methodology

Risk Response Plan Development

Project Risks Control Methodology

The Human Side of Risk Management

Role of the Project Manager in Managing Risks
The Benefits of Managing Project Risk

I. INTRODUCTION AND OBJECTIVES

Business decisions are based on future predictions about
environment. In the early days of project management,
the projects were generally of short duration —about one
to three years—and the environment was much more
stable. Modern day projects, such as privatised infrastruc-
ture BOT projects, have a project life that is spread over
many years. With market globalisation under WTO and
GATT agreements, projects are becoming larger and more
complex. These projects involve large capital outlay, gen-
erate unbalanced cash flows and involve complex con-
tractual arrangements. They encounter changing
economic and financial situations, face unstable political
climates resulting in changing regulatory issues and have
to cater to unpredictable environmental changes. The sta-
bility of modern projects is thus, constantly subjected to
certain sensitive and volatile, external and internal envi-
ronments. The resulting instability causes uncertainty.
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Project Risks

I |

__| External Environments sl B et External Environments |
Predictable Sources Unknown Uncertainties
i Political & legal Acts of God —
 Design & Specifications Ecological o
— Financial & Economic Safety & Health —
I |
Scope Changes Leadership and

Organisational Failures

Time Overrun Resources Failures
Costs Overrun Contractor Failures
Technology Change Quality Failures
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Beta PERT distribution
Activity Time Beta Distribution

Time —>

Triangular distribution

Duration probability distribution

Area=1

A 4
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Duration
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> Time




The McGraw-Hill companies

412 Project Management Handbook




The McGraw-Hill companies \

Project Risk Management: An Overview 413




The McGraw-Hill companies

414 Project Management Handbook




The McGraw-Hill companies

Project Risk Management: An Overview 415



The McGraw-Hill companies

416 Project Management Handbook

10-12-10n'2Y 69-12 \_‘_/ 2-3-5

o 2 D , [103\ E m F , |243
0 8-10-14 153/ 568 \__2LY 234 \_Ey

G H J
2.0 6 16.5

123 w 7011 925/1:2-3

¢




The McGraw-Hill companies

Project Risk Management: An Overview 417




The McGraw-Hill companies :

418  Project Management Handbook

50




The McGraw-Hill companies

Project Risk Management: An Overview 419




The McGraw-Hill companies

420  Project Management Handbook

12-14-16

B
10-12-15




The McGraw-Hill companies

Project Risk Management: An Overview 421

O|mOd




The McGraw-Hill companies

422 Project Management Handbook



The McGraw-Hill companies

Project Risk Management: An Overview 423




The McGraw-Hill companies ‘

424 Project Management Handbook

100 )
L A N £ 90/10 Value
z : :
E T T T —— E _________________ 1: ____________________ E_ _5_(_)(59_ _qu_l_l_e__
< ' ' "
= : ' ;
2
ey
TR - .| RPN SNSRI, | 10/90 Value
0 . Contingencics «—— Reserve —
Base Ec XI
Ec = Even Change Estimate
XI = Target Cost
100 T ' :
) presmesemsnen=s R 790/10 Value
z :
§ R R i 50/50 Value
<
~
5
@]
: : © 10/90 Value
10! ‘frmmmemeenmsmse Rbmmsssm=sammeneT e e
L EContingencics '4— Reserve —>
Base Ec XI
Cumulative Cost Distribution




The McGraw-Hill companies

Project Risk Management: An Overview 425




The McGraw-Hill companies

426  Project Management Handbook



The McGraw-Hill companies

Project Risk Management: An Overview 427




The McGraw-Hill companies ‘

428  Project Management Handbook




The McGraw-Hill companies ‘

Project Risk Management: An Overview 429




The McGraw-Hill companies

430 Project Management Handbook



The McGraw-Hill companies

Project Risk Management: An Overview 431




The McGraw-Hill companies

432 Project Management Handbook




The McGraw-Hill companies ‘

Project Risk Management: An Overview 433

Risk Averter (or Avoider)
Utility

A

Risk Neutral

Risk Seeker (or lover)

Cost




The McGraw-Hill companies

434 Project Management Handbook



The McGraw-Hill companies

Project Risk Management: An Overview 435



The McGraw-Hill companies :

[1

Introduction and Scope

Information needs for Managing Projects and IT
Support

Strategy for Implementing PMIS

Input Data Structuring and Codification
Process

Performance Data Reporting and Analysis
Process

Information Retrieval using Project
Management Software Support

Information Communication Process

Project Documents Management Process
Role of Project Management Office (PMO) in
PMIS

Benefits of Establishing PMIS

Appendix to Chapter 11

I. INTRODUCTION AND SCOPE

The aim of project management is to achieve the project
mission objectives within specified constraints. Project
implementation encounters unpredictable problems.
Consequently even the best efforts cannot ensure
the execution of a project exactly as per the original plan.
A project needs an effective control system to continu-
ously monitor the deviations from the planned paths and
to apply corrective measures. These unknown factors
demand constant vigilance and decisions have to be taken
to ensure the smooth progress of the project work. Rel-
evant information is required in order to make timely
decisions in modern multi-division, multi-location and
multinational projects.
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APEX Project: Work Breakdown Structure

|
1.1 Design Engineering Office Building Conveyor System
1.2 System Engineering (Total 71 activities) 2.1 System Design and
1.3 Software Engineering Engineering
1.4 Training 2.2 Field Operation
(Total 45 activities) 2.3 Training
(Total 20 activities)

| | | | |

3.1 Design 3.2 Foundation 3.3 Structure 3.4 Mech./ Elect. 3.5 External 3.6 Interior
and Engg. works Works Finishes
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