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On the 60th 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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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. It is 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 UDDESH KOHLI LT COL (RETD). K K CHITKARA, AVSM
uddeshkohli@yahoo.com chitkara@nda.vsnl.net.in
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1. 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 Management

Project Management Process Groups

Project Stakeholders

Role of a Project Manager

Main Causes of Project Failure

Project Management Knowledge Areas
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1. 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,

Introduction

Salient Features

Need and Justification

Policy Issues

Demand and Market

Technical Aspects

Infrastructure and Manpower

Environmental Aspects

Project Implementation Plan

Cost Estimates

Project Income/Revenues

Financing the Project

Financial Analysis

Economic Analysis

Risk Analysis

Project Appraisal

Investment Decision-Making

Project Approval, Documentation and Financial
Closure

Project Implementation Strategy
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1. 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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Project Organisation Concept

Project Management Organisation

Project Performing Organisation Structure

Responsibility Assignment Matrix (RAM)Chart

Code of Ethics

Leadership in Project Management
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1. 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

Introduction and Scope

Work Scope Definition Processes

Project Work Scope Integrated Planning Process

Project Work Scope Control System

Project Close Up

Importance of Project Work Breakdown
Structure
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1. 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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1. 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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Planning Materials
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1. 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.
It is 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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Costs Planning Process

Cost Budgeting Process

Costs Controlling Process

Earned Value Management System
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1. 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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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
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1. 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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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
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1. 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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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
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1. 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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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
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