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Introduction (5£)

1.1 Some Definitions(EFEX)

1.1.1 Project and Project Management(If] § F1I5] § &I18)

1. Project(I H)

Project is a finite, specific and usually unique undertaking with a precisely defined
goal, requiring the execution of a series of activities in a certain order. It is finite because
it requires a start date and a finish date; specific, since it is executed for a defined purpose
or goal; and unique as it is seldom repeated, and even if it is, the next project will be
different from the former.

We have thusly defined a project as with respect to its “physical” components, but in
reality what is a project? A project is a “system”; it has all the elements that qualify for
this assertion. INCOSE (2000) defines it as: A system can be broadly defined as an
integrated set of elements that accomplish a defined objective.

A project can be then considered as an integrated set of actions, many of them linked

in a feedback structure(JZ1%45#4), defining the latter as an output of a subprocess that is

fed back to the same or to other subprocesses. For instance, in the initiation process, sales
for the product to be manufactured by the project are assumed; then the financial
procedure determines—based on this sales estimate, and together with other variables such
as raw material and production costs, transportation, risks, etc. —what will be the rate of
return. If the resulting figure is not satisfactory, for instance because it is too low when
compared with other potential investments, new values and perhaps expectations are

entered into the initiation process which is run again.
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2. Project Management (37 H &)

The management of construction projects requires knowledge of modern management
as well as an understanding of the design and construction process. Construction projects
have a specific set of objectives and constraints such as a required time frame for
completion. While the relevant technology, institutional arrangements or processes will
differ, the management of such projects has much in common with the management of
similar types of projects in other specialty or technology domains such as aerospace,
pharmaceutical (il 25/, BLZ5) and energy developments.

Generally, project management is distinguished from (f %] F ) the general

management of corporations by the mission-oriented nature of a project. A project
organization will generally be terminated when the mission is accomplished. According to
the Project Management Institute, the discipline of project management can be defined as
follows: Project management is the art of directing and coordinating human and material
resources throughout the life of a project by using modern management techniques to
achieve predetermined objectives of scope, cost, time, quality and participation
satisfaction.

By contrast, the general management of business and industrial corporations assumes
a broader outlook (Fij5t) with greater continuity of operations. Nevertheless, there are
sufficient similarities as well as differences between the two so that modern management
techniques developed for general management may be adapted for (i& 4 ) project
management.

The basic ingredients(# %) for a project management framework may be represented
schematically in Figure 1. 1. A working knowledge of general management and familiarity
with the special knowledge domain related to the project are indispensable. Supporting
disciplines such as computer science and decision science may also play an important role.
In fact, modern management practices and various special knowledge domains have
absorbed various techniques or tools which were once identified only with the supporting
disciplines. For example, computer-based information systems and decision support

systems are now commonplace tools(‘# i T E.) for general management. Similarly, many

operations research techniques such as linear programming and network analysis are now
widely used in many knowledge or application domains. Hence, the representation(#7x,
ZP) in Figure 1.1 reflects only the sources from which the project management
framework evolves.

Specifically, project management in construction encompasses a set of objectives
which may be accomplished by implementing a series of operations subject to resource
constraints. There are potential conflicts between the stated objectives with regard to
scope, cost, time and quality, and the constraints imposed on human material and financial

2
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Special
Knowledge
Domains

General
Management

Project
Management

Supporting
Disciplines

Fig. 1.1 Basic Ingredients in Project Management
(GEEENERERBS)

resources. These conflicts should be resolved at the onset of a project by making the
necessary tradeoffs or creating new alternatives. Subsequently, the functions of project
management for construction generally include the following: (1) specification of project
objectives and plans including delineation(#§%%) of scope, budgeting, scheduling, setting
performance requirements, and selecting project participants; (2) maximization of efficient
resource utilization through procurement of labor, materials and equipment according to
the prescribed schedule and plan; (3) implementation of various operations through proper
coordination and control of planning, design, estimating, contracting and construction in
the entire process; (4) development of effective communications and mechanisms for
resolving conflicts among the various participants.

The Project Management Institute focuses on nine distinct areas requiring project
manager (PM) knowledge and attention: (1) project integration management to ensure
that the various project elements are effectively coordinated; (2 ) project scope
management to ensure that all the work required (and only the required work) is included;
(3) project time management to provide an effective project schedule; (4) project cost
management to identify needed resources and maintain budget control; (5) project quality
management to ensure functional requirements are met; (6) project human resources
management to develop and effectively employ project personnel; (7 ) project
communications management to ensure effective internal and external communications;
(8) project risk management to analyze and mitigate potential risks; (9) project
procurement management to obtain necessary resources from external sources.

These nine areas form the basis of the Project Management Institute’s certification

program for PMs in any industry.
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1. 1.2 Construction Project Management and Construction Management ( T 2
mBEEEMEIEE

1. Construction Project Management

It involves the management of the whole cycle of life of a project, that is from its
inception until the expiration of the guaranty($H{f). Its primary authority is the PM.

2. Construction Management

It involves the construction phase of the project. Its primary authority is the

construction manager.

1.1.3 Project Charter(IIE % =)

This is the document that constitutes the authorization to commence the project and
that also serves as the project’s basic reference. It is also very important because its
context must reflect everything related with the execution of the project, therefore, it isa

reference document(Z:# 3 {4). There is not a standard format for it, however, it must

contain at least the following data and information, but not limited to: (1) vision and aims
or objective of the project; (2) description of the project establishing its boundaries, that
is where it commences, what its scope is, and where it finishes; (3) environmental factors
which are the main internal and external factors that may influence the project, examples
of internal factors are the firm’s capability to undertake the project, experience, facilities,
personnel skills, etc., and examples of external factors are market conditions (such as a
large international demand for copper), new government measures, etc. ; (4) stakeholders
identification and their function, with roles and responsibilities; (5) the PM’s name,
together with the board formal appointment and his/her range of authority and

responsibility; (6) details of deliverables to the client as well as milestones schedule( H %

43 ); (7) acceptance procedures and criteria for partial and final deliverables;
(8) organization structure; (9) project budget; (10) known risks assumed; (11) ways in

which the environment is protected.

1.1.4 Project Management Plan(I5] B EI21t %)

This is a document normally prepared by the PM explaining the way the project will
be executed, how the monitoring will take place and measures taken to control the work.
It includes, but is not limited to: (1) staffing; (2) staff training; (3) general procedures
for materials management; (4) frequency and type of communications and reports
scheduling; (5) procedures to be followed for changes in the scope or in the original plans,
either by reducing or enlarging a task, or adding new ones; (6) units of measures to be
used [metric or imperial system (2 il 8{ 3£ #])], as well as currency (Euros, Dollars,

4
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etc.); (7) language to be utilized in reports and communications; (8) procedures to be
followed for inspections and issuing of progress payments to contractors; (9) techniques
and tools to be used, for instance, Critical Path Method, Critical Chain Project
Management, the Gantt Chart, Earned Value, etc.; (10) frequency of monitoring and
tests (for instance, for steel hardness); (11) hardware and software to be used for

different aspects, such as for quantities takeoff ( T_F£ & |4 ), planning and scheduling,

communications, materials management, financing and accounting, etc.; (12) quality and

safety plan.

1.1.5 Statement of Work (SOW) ( T{Ei%RE)

This is a different document from the project charter. The SOW is only related with
the product to be delivered and the corresponding work to be done; it points out its scope,
stipulates who will be in charge of its execution, in what location, and provides a detailed
planning and tasks and activity schedule as well as estimated associated costs,

consequently it is abundant in technical information.

1.2 Sequence of Processes in the Project(If] H )T 2R F)

The reasons for a company to set up or introduce a new project in its strategic plans
may obey different drivers(zfj[H), which could “kick off” (Jf#f) the construction of an
industrial plant, develop a new software, expand an existing facility, launch a new
product, or start a mining complex. For instance, a company may have discovered that
there is a niche in the market for a product that they have been developing just at
laboratory level, and then they think that it would be profitable to build a plant to produce
it, or perhaps there is an opportunity in a project akin with ([E]{f ), % R BV ) the
company expertise in large construction undertakings.

It could also be an innovation—such as Google, Facebook or iPad—that the company
considers profitable and achievable. Whatever these sources the ideas reach a stage that
merit consideration by the board of directors, which after rough estimates can give the
green light to spend some money in a more profound research. Somebody with enough
skills and expertise is needed to take the helm of (FF#4 % &, ¥ fit) the new potential

undertaking(F\), {>\l) s and then appears the necessity of leadership, which materializes
in the person of the PM.

The PM, together with other high level staff probably begins in thinking about
policies, phases and ways of actions to develop the project, whatever it might be, i.e., he
needs a strategic plan, that defines a strategy based in organization, procedures and
methods to execute the project, considering its strengths and weakness, and that will

5
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allow him to realize what aspects and things need to be considered, in order for the
company to be where it wants to be in the future, at least regarding this specific project.
For instance, the idea could be attractive, but will its impacts on the environment be
acceptable? What about its effects on society? Which are the risks that this project can
encounter, and more importantly, is it safe and economically affordable? Therefore, he
needs information from sources about these two issues, and once he has them, he must
analyze in detail their consequences. Assume that environment issues and risks can be, if
not completely eliminated, at least reduced considerably, and for both he must establish
some acceptable thresholds([H{H).

What about financing the project? Most likely at this stage, the PM possesses enough
information as to have a rough idea regarding the order of magnitude of the required
investment for the project spanning its life cycle, including both the construction and the
operations period. Most probably the PM will not be responsible for the execution of the
economic and financial analysis, which surely will be in the hands of the accounting and
financial departments, but he/she must be able to furnish the information and calculations
that these departments might require, and to do that he must be knowledgeable on the
meaning and the importance of the information requested, and especially about their
accuracy and reliability, since the execution of the project or its rejection by the board of
directors greatly depend on this analysis.

Most projects do not have a unique course of action, since more often than not there
are different alternatives or options, each one with their costs (economic, social and
environmental), with impacts or consequences in the same areas, as well as their inherent
technical difficulties and risks. Therefore the PM must usually play the role of a decision-
maker to propose the higher echelons(Z£4%, [t /2) of the firm, the selected alternative that
conforms most of stakeholders (F| 5 #1 % # ). This leads to the analysis of the project
using decision-making techniques, and although it is not necessarily expected that the PM
be an expert on this discipline, he must at least have an idea of how it can help him, in
making the “right” decision.

Consequently, knowing the selected option, the technical data and environmental
constraints, estimated risks (and tolerances), and resources available, his/her people can
now start with the project planning stage, detailing the tasks and activities to perform,
relationships between them, their timing, and the necessity or not to call for contractors,
suppliers and hire new personnel.

According to the nature of projects they often depend in large measure on material and
equipment deliveries coming from suppliers and manufacturers, therefore the procurement
activity is essential. In addition, if the project is a complex one that will be developed in
different places simultaneously, the PM must examine the existing communications system

6
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in the company and determine its adequacy or lack of it, and also considering to what
extent the stakeholders want to be informed about the developing of the project.

Well, at this stage the PM is fully conscious about the complexity of the venture, and
probably he has most of the elements he needs to compute costs. Once they are estimated,
preparation of the project budget follows (not necessarily in Dollar or Euro values, for it
can also be in manpower), i.e. to determine how much money the company needs for
pursuing this project and perhaps more importantly—when it is needed—and verify if it
coincides with what the board of directors has in mind or can afford.

Assume that this is accepted; now the PM needs people to manage and to execute this
project, a resource that perhaps the company has, and if not, must get; that is, he
consults human resources, naturally furnishing information about the positions to be filled
and the qualifications required for each of them. Of course he also points out specific
aspects of the project such as safety for the personnel working in the job site and quality
demands of the job, and how to control them. The PM is aware that the project has to be
finished on time and within budget, therefore he must establish a rigid control not only on
these two subjects but also on environment, risks and procurement. Then a project
monitoring and control subsystem must be established.

Once the project planning is near completion, the PM has one final “closing of the
loop” responsibility: completion of the issue and deliverance of closing out documents.
These documents include a project history, data, tables, sketches(ZE#i,# 5, % &), such
as built drawings, etc, that have been used in the project. The purpose of this
documentation is to capitalize on lessons learnt, as well as to preserve information about
particular aspects, problems and situations that can be used perhaps for other projects in
the future, and also to leave a clean track record for anyone who might need to know in the
future how the project was developed. These documents should also include a post-
evaluation of the complete project as well as an assessment of how well or completely the
result complied with the goals established, difficulties encountered and aspects that were
not considered in the initial plan. If the project did not attain the preset goals, there must

be an explanation of why it did not.

1.2.1 The Five Essential Functions in Project Management(If] B &IE 1 X
EAXINEE)

These functions are: planning, scheduling, execution and overseeing, monitoring and
control, and closing (PSEMC).

They are the core of project management, which can be considered a system, since it
receives inputs in form of information, materials, and labor, all of them interrelated, and
injects this data into the system. The system processes them in building a factory,

V4
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constructing a ship or developing new software, and delivers a product, which is the goal
of the project. Like any other system, project management uses a lot of feedback, making
adjustments, changing the scope, deleting or adding activities, modifying labor, etc, and
the results of these changes must be analyzed, and actions taken if necessary. In reality a
critical component of the PSEMC, “project controls”, acts as a continuous feedback
mechanism, in an effort to keep the project on the right track, that is to finish it on time,
under budget, with the highest quality standards, and to the entire satisfaction of the
owner or promoter of the project, whoever it may be.

Naturally, all other functions such as financing, safety, environment, etc, are not
only very important, but essential too, and no project can be successful without them.
However, the PSEMC, is the backbone (¥ #£) because everything is structured around
them. The latter is a complex issue since it involves many different procedures, a variety
of techniques, many internal characteristics as well as usually unpredictable external
influences. It requires using many different tools and very importantly, it requires keeping
stakeholders informed about the developing of the project.

It depicts the interrelationships between the different processes and within them.
Naturally, it would be quite impossible to represent all possible connections, and because
of that, it only shows the most significant ones. One important aspect to consider is that a
project is not an independent entity within a large organization, it is a part of a system,
because it must be related with other departments within the company such as human
resources or research and development (R&.D) and then these areas, and others, must be
incorporated in the whole process. One of the reasons for this link is that the project must
aim at owner satisfaction, and from that point of view usually some departments not
directly involved in the project are more in contact with the client and even can anticipate
his/her wishes. For instance, when an architectural and engineering (A/E) consultant
working for a client in a construction project approves the schedule submitted by the main
or general contractor, it is wise to consider also the point of view of the owner’s technical

staff, because they can have different ideas regarding some aspects of the schedule.

1.2.2 General and Useful Points to Be Taken into Account(EZE ¥ Er—
=T

In considering a new project, it helps to bear in mind the following general aspects:

(1) Establish the objective. It starts with the nature of the project, for it can refer to
a product manufacturing, a construction project, a gadget design, or a consulting service
to be rendered. If the objective deals with a new product or service, such as a new engine,
a residential housing development, a new car model, a new book, an improvement on an

existing product, etc., make sure that it will not hurt sales of another company’s product
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