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PREFACE

The principal objective of this book is to provide those
of us who are active in the construction industry with
a single source of information that will help address

the responsibilities and risks that we are likely to encounter.
The book not only introduces students, design professionals,
project managers, and owners to the special problems of con-
struction, but also serves as a ready reference to experienced
contract administrators and construction engineers.

The first edition was addressed to students of construc-
tion management, on-site representatives, engineers, and
inspectors to provide them with a ready source of informa-
tion in preparing for the responsibilities they could expect to
confront on modern construction projects.

However, during the many seminars held by the authors
throughout the United States, Venezuela, Guam, Canada,
Jamaica, and Mexico, and in the courses they have taught for
the University of California, Berkeley, Institute of Transporta-
tion Studies; University of Washington, Seattle, Engineering
Professional Programs; Eastern Kentucky University; and the
American Society of Civil Engineers, it became evident that
the project managers, contract administrators, and other
management personnel who worked with or exercised control
over the on-site project representatives had special problems
that also needed to be addressed if the project team concept
was to be realized. Thus, the concept for the second edition
was born: to bring together the office and field personnel and
present them with a workable system for operating as an effec-
tive construction team.

The third edition continued the concept of developing the
project team approach, with the added consideration of
claims-avoidance methods to reduce claims losses. Each mem-
ber of the project team needed to become intimately familiar
with the principles of construction project administration. It
was toward this end that the author strove to meet the particu-
lar needs of the project team in today’s changing construction
environment. A considerable amount of new material was

added, and some of the chapters were reorganized for a more
logical flow of information.

Later editions provided the updating necessary to remain
current with state-of-the-art techniques in construction and
to add new material, including references to AIA, EJCDC, and
FIDIC documents, so that the book can literally become a
single source for most construction-phase activities.

As a part of the continuing effort to stay abreast of the
state of the art of the construction industry, and in recogni-
tion of the federal declaration to make the metric system
(SI) the basic system of measurement in the United States
and that federal agencies be required to use it exclusively, the
fifth edition was updated to emphasize its use and included
supplementary information to assist civil and construction
engineers in utilizing metric (SI) civil engineering units in
construction. In addition, all of the original material was
reviewed and updated; the subject of partnering was
addressed; and the index was made more user-friendly.

For the seventh edition, author Ed Fisk added a new
chapter, “Electronic Project Administration” (Chapter 5)
and welcomed two new contributors who were experts in
their own right on computer application as applied to pro-
curement and project administration. They were Mr. Harold
Good, CPPO, formerly Director of Procurement and Con-
tracting for the City of Palm Springs and a leader in his field,
and W. Gary Craig, PE, President of ProjectEDGE.

For the eighth edition, Mr. Wayne Reynolds joined
author Ed Fisk in revising much of Chapters 13 and 14 on
construction scheduling, and Chapter 16 on value engineer-
ing. Together, the authors made many updates regarding
twenty-first-century technology.

The authors are grateful to the many contributions made
through the years since this book was first published. Contrib-
utors to previous editions included Julius (Jim) Calhoun, Esq.,
Asst. General Counsel for Montgomery-Watson in Pasadena,
CA (ret.); Gary L. McFarland, PE, and Charles H. Lawrance,
PE, President and Vice-President, respectively, of Lawrance,



Fisk, & McFarland, Inc., of Santa Barbara, CA; Wendell Rigby,
PE, former Senior Civil Engineer of the City of Thousand
Oaks, CA; Albert Rodriguez, CPCU, ARM, President,
Rodriguez Consulting Group, Inc., Jacksonville, FL; Robert
Rubin, Esq., PE, of Postner & Rubin, Attorneys-at-Law, New
York, NY; Joseph Litvin, Esq., PE, Attorney-at-Law, Dayton,
OH; Arthur Schwartz, Esq., General Counsel for the National
Society of Professional Engineers, Alexandria, VA; Robert
Smith, Esq., PE, of Wickwire Gavin, PC of Madison, WI,
General Counsel for the Engineers Joint Contract Documents
Committee (EJCDC); and the members of the EJCDC whose
contributions to the tools of the contract administrator are
without equal.

The author extends his particular thanks and appreciation
to Donald Scarborough, President of Forward Associates, Ltd.,
of Novato, CA, for his valuable contributions to the updated
chapters on CPM scheduling; to William W. Gurry, President
of Wm. Gurry & Associates, Atlanta, GA, for his contributions
on design–build contracts; and to the Associated General Con-
tractors of America for its input on the concept of partnering.

Special thanks and appreciation is offered to my daugh-
ter, Jacqueline, and to her son, John Stamp, PhD, who did
most of the indexing for the sixth edition. Thanks also to my
son, Edward, who provided all of the computer expertise,
both editorially and in a support capacity, for editions five
through seven of this book.
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PREFACE TO THE NINTH

EDITION

On August 5, 2008, the Architecture/Engineering/
Construction community lost a great constructor
when Mr. Ed Fisk passed away. His more than three

decades of construction insights will be sorely missed. This
ninth edition of Construction Project Administration is dedi-
cated to his memory. He was my mentor and good friend.

With the ninth edition, we have continued to fine-tune
all chapters to current technologies, to incorporate the latest
developments in construction project administration, and to
correct any errors in the previous edition. Chapter 6 has
been updated to include the Construction Specifications
Institute 2004 version of Masterformat™. Chapter 5 has been
updated to include a discussion on Building Information
Modeling.

I wish to thank Mr. Steven E. Williams, Autodesk Inc.,
for writing the Building Information Modeling update for

Chapter 5. I also wish to acknowledge Mr. Matt Gumm,
Alliance Corporation, for his suggestions on how to improve
this textbook and Mr. James Dall, Dormitory Authority—
New York, for identifying errata that needed correction from
the eighth edition. Finally, I would like to thank my wife,
Karen Reynolds, for her patience and support throughout
the duration of this project.

To access supplementary materials online, instruc-
tors need to request an instructor access code. Go to
www.pearsonhighered.com, click the Instructor Resource
Center link, and then click Register Today for an instructor
access code. Within 48 hours after registering you will
receive a confirming e-mail including an instructor access
code. Once you have received your code, go to the site and
log on for full instructions on downloading the materials
you wish to use.

www.pearsonhighered.com
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1

THE PROJECT 

DELIVERY SYSTEM

CHAPTER ONE

Throughout the ages, human beings have been building
to meet the needs of their habitation on this earth.
Then, just as now, the planning and building of each

such project involved the collective efforts of many workers, all
with different skills and types of specialized knowledge. At first
the methods were primitive but effective. As the products of
modern technology replaced the older, outdated tools of these
early builders, the methods of construction and the types of
skills and specialized knowledge required to complete a con-
struction project had to change to keep pace. Now, in the
twenty-first century, we are again experiencing change as the
computer has revolutionized the way that projects can be
administered, both on the Web and in extranet applications.

PROJECT PARTICIPANTS
Whether the project involves a building, bridge, dam, pipeline,
sewage treatment plant, water supply system, or any one of
numerous other types of projects, it requires the skills and
services of a project team comprised of three principal partic-
ipants, or only two participants if we consider the concept of a
design–build contract.

The owner

The designer

The builder

The design-builder

In practice, the owner usually enters into a contract with
an architect/engineer or a design–build contractor to plan
and design a project to satisfy the owner’s particular needs.
The owner participates during the design period to set crite-
ria for design, cost, and time limits for completion and to
provide decision-making inputs to the architect/engineer or
design–build contractor.

Under conventional contracts, upon completion of
the planning and design process the project is ready for

construction, and the advertising or selection process to
obtain one or more qualified construction contractors begins.

After selection of one or more qualified construction
contractors, or, as in the case of public works projects, selec-
tion of the lowest qualified bidders, the owner enters into a
contract directly with each prime contractor, who will then
be fully responsible directly to the owner or the owner’s des-
ignated representative for building the project in accordance
with the plans, specifications, and local laws. The contractor
has the further responsibility for the integrity of the new
structure that has been built—in effect, the contractor must
guarantee the work. Although the architect/engineer may be
obligated to make field visitations to the construction site
during the progress of the work, such periodic visits are for
the purpose of observing materials and completed work to
evaluate their general compliance with plans, specifications,
and design and planning concepts only. Such basic services
should not be interpreted as including full-time inspection
for quality control and assurance.

Thus, on the typical project, there are usually only two
prime contracts with the owner: one with the architect/
engineer for the design and planning of the project and the
other with a single construction contractor or occasionally
several prime construction contractors to build the project.

As is frequently the case on a modern, complex project,
numerous special types of construction are involved, and the
contractor who enters into an agreement with the owner to
build a project finds that the work can be better accomplished
by subcontracting with a specialty contractor to do a particu-
lar portion of the work. Such subcontracts are agreements
between the prime or “general” contractor and the subcon-
tractor only and involve no contractual relationship between
any subcontractor and the owner. Under the owner’s contract
for construction, the general contractor is fully responsible
for the entire work, whether or not subcontractors have been
utilized to accomplish any portion of it. The traditional
contractual arrangement is illustrated in Figure 1.1.

nandinikumari



2 CHAPTER ONE

TRADITIONAL

OWNER

Contractual
relationship

Architect/
Engineer

Field

Observation
only

Separate designer•
•
•
•

•

Single general contractor
Numerous subcontractors
Fixed price, unit price, guaranteed maximum, or cost plus a fixed fee
construction contract
Negotiated professional fee for design service

Subcontractors Suppliers Fabricators

General (prime)
Contractor

FIGURE 1.1. Traditional Construction Contract Relationships.

Figure 1.1 does not take into account the relationship
between an owner with its own in-house engineering staff
(such as many public agencies and utility companies) and
the construction contractor. However, by combining the
functions of owner and architect/engineer, as in the
diagram, the relationships would be similar.

CONSTRUCTION
ADMINISTRATION
“Construction administration” and “contract administration”
are terms easily confused. As used in this book, the term
contract administration means the management or handling
of the business relations between the parties to a contract,
which is popularly thought of as being limited to the adminis-
trative paperwork or electronic project management applica-
tions. In this book, the term construction administration
is used to refer to the much broader responsibility of relating
to all project-related functions between the parties to a
contract—not only the traditional contract administration
duties, but also the conduct of the parties, relations with the
contractor, communications, business systems, procedures,
responsibility, authority, duties of all of the parties, documen-
tation requirements, construction operations, planning,
scheduling, coordination, materials control, payment admin-
istration, change orders, extra work, dispute procedures, claim
handling, negotiations, all project closeout functions includ-
ing punch list inspections, final cleanup, and administrative

closeout. Thus, as used in this book, contract administration,
whether electronic or traditional paperwork, is just a part of
construction project administration.

It is not uncommon for the architect/engineer’s or
owner’s Project Manager to function as the contract adminis-
trator, working out of the home office, who jealously guards
the control of the job by reserving all meaningful project
administration duties to himself or herself, while the author-
ity of the Resident Project Representative at the project site
is often limited to inspection and routine clerical duties.
However, it is organizational hierarchies such as that which
are the root cause of numerous construction claim losses to
the owner or architect/engineer.

The mark of a good manager is the ability to select and
hire qualified people and then to be willing to delegate as
much authority as possible to such people. As long as a man-
ager refuses to delegate and reserves all or most of the contract
administration tasks to himself or herself, the capabilities of
that manager will be severely inhibited, and, furthermore, the
Project Manager will be incurring considerable risk of loss to
the parent organization through potential delay-claim losses.
A manager’s authority is in no way diminished through
delegation, but rather is strengthened.

As a means of implementing such a sound relationship
between a Project Manager and a Resident Project Repre-
sentative, the organizational chart shown in Figure 1.2
suggests a division of responsibility between field and
office management personnel. A Project Manager can effi-
ciently handle several projects without needlessly delaying
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FIGURE 1.2. Delegation of Authority by the Project Manager during Construction Phase of a Project.

any one of them by delegating the authority to make deci-
sions on matters that should be decided at the Resident
Project Representative’s level. This contributes to the
smooth and efficient operation of the construction activi-
ties and lessens the risk of contractor delay claims that
would normally follow the delays caused by routing rou-
tine matters through the home office as a prerequisite to
obtaining permission to act.

The Resident Project Representative is under obligation
to keep the Project Manager informed every step of the way.
Where the Project Manager’s decision is required, the Resi-
dent Project Representative should obtain a decision by
telephone, fax, or e-mail or through the use of extranet or
Internet applications, prior to issuing a consent order to a
contractor to proceed with some particular work or correc-
tive action. Then, of course, proper administrative paper-
work or electronic documentation must be completed to
confirm the actions taken. Failure to expedite decisions often
results in otherwise preventable claims that have a way of
escalating into major claims the longer they take to be
resolved.

The most effective Project Manager, or Contracting
Officer (as he or she is known on U.S. federal projects), is the
person who is willing to delegate as many contract adminis-
tration functions as possible to the Resident Project Repre-
sentative in the on-site field office. If unwilling to delegate,
the Project Manager’s only alternative to save the job is to
relocate the Project Manager’s office to the job site and run
the project from there. On matters affecting time or money,
however, only the Project Manager or Contracting Officer is
empowered to execute contract modifications or Change
Orders.

The One-to-One Concept
One of the single most important philosophies in con-
struction project administration, the one-to-one concept,
is a vital administrative procedure that can eliminate much
conflict, reduce exposure to claims-producing problems,
and result in greater efficiency for all parties to the
contract.

Under this concept, the owner, architect/engineer, or
Construction Manager designates a single individual, prefer-
ably located at the project site, to be the sole spokesperson
representing the owner’s interests. This person should be the
Resident Project Representative, sometimes simply referred
to as the “Project Representative.” Under this arrangement,
all orders issued to the contractor must be issued through
the Resident Project Representative, and no one in either the
owner’s or the architect/engineer’s or construction man-
ager’s office should be permitted to make any commitments
to or issue orders or instructions directly to the contractor or
any of its subcontractors, except by communicating such
orders to the Resident Project Representative for issuing to
the contractor. Failure to follow this procedure may place
the owner and the contractor in a difficult contractual posi-
tion. Under the contract law principle of implied authority,
it is generally held that the contractor may receive orders
from any individual whom it has reason to believe has the
authority to issue such orders on behalf of the owner (see
“Apparent Authority” in Chapter 2). Thus, the project
manager, department heads, vice presidents, city or county
engineers, or other persons of authority might otherwise
visit the site and make statements that result in the creation
of constructive changes (see Chapter 19) and not only bind
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FIGURE 1.3. The Five-Step Process.

United States International

1. Advertise for bids. Solicit tender.

2. Open bids. Open tender.

3. Award contract. Issue letter of acceptance.

4. Sign agreement or 
“contract.”

Execute contract agreement.

5. Issue Notice to Proceed. Set commencement date.

the owner, but also lay the foundation for a contractor claim.
Such “diagonal” communication must be avoided at all costs.

One situation where the author visited a construction site
with a principal of an engineering firm was a classic example of
what not to do. Upon arrival at the site, the principal went to
the field office to confer with the Resident Project Representa-
tive. Then the principal toured the project site (one of his
monthly site visits) with the Resident Project Representative
and the contractor’s representative. Up to this point, every-
thing was done “by the book.” However, from this point on, the
principal’s actions became a classic example of what not to do.

The principal listened to the contractor’s side of the dif-
ficulties experienced during the previous month, including
failure to achieve certain high standards of quality and
workmanship in certain areas. The principal listened, then
unbelievably made commitments to the contractor by
accepting such nonconforming work without ever talking it
over with the Resident Project Representative. In short, he
gave away the store!

To complicate matters further, the principal’s actions
totally stripped the Resident Project Representative of his
authority and ability to deal effectively with the contractor,
as after that the contractor realized that all that would be
necessary to avoid unpopular decisions made in the field
would be to do an end run around the Resident Project
Representative and go directly to the principal to obtain
concessions. Thus the principal’s workload is increased, the
effectiveness of the on-site inspection forces is diminished,
and the risk of claims is greatly increased.

What should have been done would be for the principal
to listen to the contractor’s comments about the project
without offering comment at that time, then go back to the
field office with the Resident Project Representative and,
behind closed doors, discuss the events and issue orders to
the Resident Project Representative as to the acceptability or
nonacceptability of the contractor’s work. This would have
placed the Resident Project Representative in a position of
receiving backing from the home office, and the contractor
would have realized that in the end, all orders will be
received only from the Resident Project Representative.

The principal is still the only person with the authority
to make the final determination but is advised to issue those
orders only through the Resident Project Representative to
preserve the one-to-one relationship. One of the greatest
difficulties, where a project is being administered by an
architect or engineer on behalf of an owner, is to keep the
owner from violating this vital management concept.

As a part of the one-to-one concept, the contractor, too,
must organize so that a single management person located at
the project site is designated as the contractor’s sole agent.
This is best set up as a provision of the specifications. Then,
it should be arranged during the preconstruction conference
that the contractor’s agent should be designated in writing,
and that no substitutions are permitted under the contract
without the written authority of the corporate office. The
designated person should be capable of speaking officially
for the contractor, although it is certainly acceptable to use
an on-site superintendent or project manager as the agent of
the contractor, just as the engineer or architect uses his or
her Resident Project Representative. The military has a word
for this. It is called “chain-of-command.”

The Five-Step Process of Initiating a Project
An important part of organizing a project so as to avoid later
difficulties, which could include award disputes, charges of
preference, loss of money due to bidder default, and later
disputes over lost time and delays in the work, is the initia-
tion of the project according to an orderly administrative
procedure. This process is what the author calls the “five-step
project initiation process” (Figure 1.3). It holds that there are
five vital steps that must be followed when initiating a pro-
ject, especially in public works projects:

While it is common for many owners and architects or
engineers to follow most of these steps, items 4 and 5 are,
unfortunately, often combined, sometimes even with the
uninformed blessing of the owner’s attorney, as well.

An important point should be noted here. The proce-
dures for the signing of the agreement often take time. If a
cautious contractor chooses to wait until it actually “sees”
the agreement with the owner’s signature, and if the project
time is stated in the agreement as beginning as of the date of
signing the agreement, there is the possibility of a valid delay
claim against the owner even before the project begins. The
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contractor can rightfully claim that (1) it could not start
until a signed contract was received, (2) the time lost in
receiving the signed document was part of its construction
time, and (3) it should be compensated with an extension of
project time to cover the days lost while waiting for a signed
agreement.

Throughout the book references will be made to the
five-step process and partial diagrams will retain the identi-
fication numbers in the foregoing list to identify any of the
five tasks listed.

CONTROL OF QUALITY 
IN CONSTRUCTION
Without definition, the term quality control in construc-
tion can have several meanings. To be sure, the actual
quality of construction depends largely upon the control of
the construction itself, thus involving the contractor to a
great extent. What constitutes quality control and quality
assurance appears to be the subject of dispute by some. For
example, checking the placement of reinforcing steel in
concrete formwork may be considered as quality control if
the contractor does it and as quality assurance if the owner
observes or verifies that it has been done; yet the physical
act of checking this work is exactly the same in either case.

Whether the subject is called quality control or quality
assurance, the function performed is essentially that which
has been recognized over the years as being construction
inspection and testing of materials and workmanship to see
that the work meets the requirements of the drawings and
specifications. Inspection takes many forms, and its respon-
sibilities vary somewhat depending upon the intended
inspection objective. As an example, an inspector in the
employ of the local building official is principally concerned
with the safety and integrity of the structure being built and
whether it meets the local building code requirements. Qual-
ity of workmanship or aesthetics is largely beyond the code
inspector’s responsibility and, because his or her salary is
paid by the public, quality of workmanship is, to a great
extent, left to the owner to control, using the owner’s, con-
tractor’s, or designer’s personnel. However, inspection by the
owner’s representative is intended to include concern not
only for the structural integrity and safety of the structure,
but also for the quality of workmanship, selection of materi-
als being used, aesthetic values, and similar matters involv-
ing compliance with the provisions of the contract plans and
specifications.

ORGANIZATIONAL
STRUCTURE OF A
CONSTRUCTION PROJECT
There is no single organization chart that will remotely
approximate the organizational structure of the field
forces of the owner, the design organization, or the con-
tractor on all projects. Before the internal structure of any

of the principals to a construction contract can be exam-
ined, some understanding of the several basic types of
contractual relationships must be gained. Of the several
types of contractual relationships frequently encountered
in construction, four of the principal types are:

1. Traditional architect/engineer (A/E) contract

2. Design/construction manager (D/CM) contract

3. Professional construction manager (PCM) contract

4. Design–build contract (similar to turnkey construction)

Under the provisions of the traditional architect/
engineer contract illustrated in Figure 1.1, the owner
usually engages the services of an architect/engineer to
perform planning and design services, including prepara-
tion of plans, specifications, and estimates. Professional
services of the architect/engineer during the construction
are generally limited to performance of intermittent field
visitations and certain contract administration functions
such as review of the contractor’s payment requests, review
of shop drawings, evaluation of contractor claims, inter-
pretation of plans and specifications during construction,
change order requests, and final inspection.

A design/construction manager contract, illustrated in
Figure 1.4, is quite similar to the traditional A/E contract
with the exception that the architect/engineer’s project man-
ager is fully responsible to the owner during both the design
and planning phases as well as the entire construction phase
to provide for all project needs. This includes all scheduling,
cost control, quality control, long-lead purchasing, letting of
single or multiple contracts, and coordination of the work.
The design/CM responsibilities do not terminate until final
acceptance of the completed project by the owner.

These responsibilities include the examination of cost-
saving alternatives during both the design and construction
phases of the project and the authority to require the design
or construction changes necessary to accomplish the owner’s
objectives.

A professional construction management (PCM) con-
tract is based upon a concept pioneered several years ago by
the General Services Administration of the federal govern-
ment, and for a time was used extensively by that agency for
the construction of public buildings. Although the functions
performed by the professional construction manager may be
no different than those of a design firm doing construction
management, the responsibilities and contractual status are
significantly different. Under the professional construction
manager (PCM) concept, illustrated in Figure 1.5, the owner
engages a construction management firm under a separate
contract in addition to a conventional architect/engineer
and construction contractor contract. Thus, instead of only
two contracts for a project, the owner has actually executed
three. In keeping with the principles of this concept, the
professional construction management firm performs no
design or construction with its own forces, but acts solely in
the capacity of an owner’s representative during the life of
the project. In many cases, the PCM is responsible for
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FIGURE 1.4. Contractual Relationships under a Design/Construction Manager-Type Contract.

reviewing the architect/engineer’s payment requests in
addition to those of the contractor. In any case, the PCM
is responsible for total project time and cost control and
coordination as well as quality control and, as such, pro-
vides supervision and control over those functions of the
architect/engineer and the contractor that relate to these
important subject areas.

One important distinction is that a “construction
manager” under this concept is an organization, not a single
individual. Thus the construction management firm may
provide a staff of both field and office personnel, including
a project manager, estimators, schedulers, accountants,
construction coordinators, field engineers, quality control
personnel, and others.

A design–build contract, illustrated in Figure 1.6,
sometimes called turnkey construction, is based upon the

owner entering into an agreement with a single firm to
produce all planning, design, and construction with its own
in-house capabilities. Some organizations recognize a
further distinction between design–build and turnkey
construction in that while both provide both design and
construction by a single organization, or a joint venture, the
turnkey contractor also assembles the financing package.
Such design–build firms are generally licensed as both
architect/engineers and as general construction contractors
in those states that require it and offer a complete package
deal to the owner. Its principal advantages, where its use is
permitted, are the elimination of contractor claims against
the owner resulting from errors in the plans or specifica-
tions and the ability to begin construction on each separate
phase of a project as it is completed, without waiting
for overall project design completion—the “fast-track”
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FIGURE 1.5. Contractual Relationships under a Professional Construction Manager Contract.

concept. It is in the design—build industry that fast-track
construction was born.

There is one disadvantage in the system when public funds
are involved in construction. Under the laws of many states, a
construction contractor must be obtained through a competi-
tive bidding process, and the lowest bidder gets the job. Usually,
design firms and construction management organizations are
selected on the basis of their individual expertise and previous
experience in the type of work to be designed. Under this con-
cept it is felt that the greatest savings and cost benefits to the
owner will be obtained by careful planning during the design
stage, and that the occasional cost savings that might result
from competitively bidding the design responsibilities would be
more than lost in the resultant higher construction cost that all
too often follows a set of plans and specifications that had to be
prepared in a hurry without checking.

Staff Assignments for Construction
Quality Assurance/Control

The staff requirements for the construction manage-
ment and quality assurance/control activities of a construc-
tion project vary from job to job and from one employer to
another. Although there seems to be a lack of uniformity in
the structuring of many owners’ or architect/engineers’ field
forces during construction, the average contractor organiza-
tion seems to be extremely well organized in this area. This is
probably to be expected, as the contractor organization is
performing its primary function at the site, whereas the
owner or architect/engineer is often on less familiar ground
during the construction phase, even though the contract
may call for the architect/engineer performance of some
construction management functions.
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FIGURE 1.6. Design–Build Contract
Relationships (Similar to Turnkey
Construction).

In an attempt to compare job assignments and titles of
positions of comparable authority from one organization to
the next, the numerous titles of the same job emphasize the
difficulty of determining position by title alone. Figure 1.7
is a chart of the normal functional relationships under a
design/construction management contract, which will be
used to illustrate the problem.

An example of supervisory job titles of comparable
authority is shown in the following table, which is based
upon actual job titles used by some contractor and archi-
tect/engineer offices to designate the various levels of super-
visory and management personnel utilized during the
construction phase of a project. The levels indicated are
those used in Figure 1.7.

All of these levels share in the responsibility of admin-
istering various provisions of the construction contract
for their respective employers. In addition to the foregoing
list of full-time personnel on the project site, numerous
tasks remain to be performed by specialty inspectors and
representatives of the various local government agencies

having jurisdiction over the project. These include the
following public and private specialty and code enforce-
ment inspectors:

1. Local building department (code enforcement)

2. Soils inspectors

3. Inspectors of other agencies whose facilities are involved

4. Utility company inspectors

5. Specialty inspectors (concrete, masonry, welding, elec-
trical, etc.)

6. Manufacturers’ representatives (special equipment or
materials)

7. OSHA safety inspectors

Each of the specialty and code enforcement inspectors is
responsible only for its particular specialty task; thus, the
overall responsibility for project administration and quality
control falls on the shoulders of the Resident Project Repre-
sentative of the owner or design firm or the contractor’s
quality control (CQC) representative.
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Level Owner or Architect/Engineer Contractor

Project Management Project Manager Project Manager

Project Engineer

Project Architect General Superintendent

Project Director Construction Manager

Contracting Officer

Construction Management Construction Manager Construction Manager

Resident Engineer Project Engineer

Resident Architect Superintendent

Construction Coordinator

Resident Manager

Functional Management Resident Project Representative Project Engineer

Project Representative Superintendent

Resident Engineer Foreman

Resident Inspector CQC Representative

Inspector

Quality Control Supervisor

FIGURE 1.7. Functional Relationships under a Design/Construction Manager Contract.

Full-Time versus Part-Time
Project Representative
Not all construction projects subject to inspection by the
owner or the design firm will require a full-time inspector.
It is not infrequent for a single construction inspector to be
assigned the responsibility of the Resident Project Repre-
sentative for several projects at the same time. Usually, this
is a method used to provide quality assurance inspections

on smaller projects whose budgets or complexity of con-
struction do not justify the financial burden of a full-time
Resident Project Representative. The difference in responsi-
bility is slight, as the administrative responsibilities are
identical to those of the full-time Resident Project Repre-
sentative on a single large project. As for the inspections
performed, the inspector merely schedules field visits so as
to be at each of the projects at key times during construc-
tion. Generally, an inspector should be on call and be able to



respond to a specific field problem on short notice. Thus, in
this book, the responsibilities and duties of the full-time
Resident Project Representative should be understood to
apply equally to a part-time project representative working
directly out of the home office.

PROFESSIONAL
CONSTRUCTION
MANAGEMENT

The CM Controversy
CM by now has become a byword in the construction indus-
try. But do most people actually know what it means? Even
some industry giants seem to be confused.

The term construction manager is one of the most
misunderstood titles of modern-day construction and
defies an accurate definition that is acceptable to everyone.
Definitions have ranged from applying the term to the
Resident Project Representative, to the other extreme of
being a third prime contract with the owner (the other two
prime contracts being those of the architect/engineer and
the general construction contractor). In the latter case, the
construction manager is the owner’s agent and the duties of
the position require supervision over some of the functions
of both the design firm and the contractor. The American
Society of Civil Engineers (ASCE) refers to this function as
professional construction management to distinguish it
from the type of construction management practiced by the
design/construction management firms; others call it third-
party CM or a CM agency contract. Both the American
Institute of Architects (AIA) and the Associated General
Contractors of America (AGC) simply refer to this type of
contract as construction management.

Each of the major professional and technical organiza-
tions seems to agree in principle on the concept that the
construction manager should be a firm that has no direct
connection with either the architect/engineer firm that
designs the project or the general contracting firm that
constructs it. Even when a general contractor acts as the
construction manager, the AGC recommends that it enter
into contract under a professional services agreement, and
that the firm does not use any of its own construction forces
to build the project. The principal difference between the
professional services agreement proposed by the AGC and,
for example, that of the AIA is that the AGC contract
provides for quoting a guaranteed maximum project cost
after the construction management team has developed the
drawings and specifications to a point where the scope of
the project is clearly defined. Under the AIA contract form,
no price guarantees are made.

Yet, where many organizations seem to miss the point
is that CM involves participation by the Construction
Manager from the very conception of the project; through
the investigation and design process; selection of feasible
separate bid packages; value engineering; constructability
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analysis; bidability analysis; preparation of input into the
specifications and other front-end documents; assistance
in examining bids and awarding the contract; and finally,
participation in the construction phase in the form of
scheduling, cost control, coordination, contract adminis-
tration, and final closeout of a project. Yet many in the
construction industry are still confused by the rather ill-
chosen name Construction Management and still only
recognize the construction-phase tasks as being construc-
tion management. This is easily understandable, as the
term in itself does suggest that its duties should occur
during the construction phase only. This is precisely why, a
number of years ago, the American Council of Engineering
Companies (ACEC) began to refer to third-party CM as
the ACEC Project Management System. Strictly speaking,
it is just that—a project management system. However, the
term CM sticks to this day, so the industry needs to under-
stand it better.

Unfortunately, the problem is further complicated by
the fact that even in the prestigious Engineering News-
Record (ENR), in its annual list of top-rated CM firms,
some of them are known by the author to never have done a
single project that met the definition of third-party CM.
The services they actually performed were better described
as “services during construction.” The firms in question
simply performed contract administration and inspection
and believed it to be CM. Other firms in the list performed
the full range of services, beginning with the conceptual
phase and continuing through the design phase before
finally entering the construction phase. ENR has no way of
determining the difference in interpretation by the various
companies, as its reporting is based upon reported CM
revenues claimed by the listed companies.

Engineering Definition of Professional
Construction Management
The Construction Management Committee of the American
Society of Civil Engineers originally defined a professional
construction manager as a firm or an organization specializ-
ing in the practice of construction management or practicing
it on a particular project as a part of a project management
team consisting of the owner, a design organization, and the
construction manager (usually referred to as CM). As the
construction professional on the project management team,
the CM provides the following services or portions of such
services, as appropriate:

1. Works with the owner and design organization from the
beginning of design through completion of construc-
tion; provides leadership to construction team on all
matters that relate to construction; makes recommen-
dations on construction technology, schedules, and
construction economies.

2. Proposes construction alternatives to be studied by the
project management team during the planning phase
and predicts the effect of these alternatives on the project
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cost and schedule; once the project budget, schedule, and
quality requirements have been established, the CM
monitors subsequent development of the project to see
that those targets are not exceeded without the knowl-
edge of the owner.

3. Advises on and coordinates procurement of material
and equipment and the work of all the construction
contractors; monitors and inspects for conformity to
design requirements; provides current cost and progress
information as the work proceeds; and performs other
construction-related services as required by the owner.

4. In keeping with the nonadversary relationship of the
team members, the CM does not normally perform
significant design or construction work with its own
forces. (In a more recent action, the ASCE Committee
on Construction Management also accepts the concept
of CM being performed by the firm responsible for
design.)

The typical functional relationships associated with a
professional construction management contract are best
shown in Figure 1.8, which was prepared by the General
Services Administration (GSA), Public Buildings Service of
the U.S. federal government.

Fast-Track Construction
Frequently, a construction management contract is
encountered that requires the letting and administering of
multiple construction contracts for the same project, with

each let at different times during the life of the project.
Such staggered letting of construction contracts on the
same project is referred to as fast-track contracting, and
its principal objective is to shorten construction time for
the overall project by starting some portions of the work
as soon as it has been designed (Chapter 13), even though
other portions of the project have not yet been designed. It
is a risky process, depending heavily upon the careful
selection of the various separate bid packages and the
ability to schedule and control the design effort. Without
this, fast-track can become the most costly method ever
designed for completing a project late. Many times, such
contracts also require purchase of special equipment or
materials long before a contract has been let to install
them. This is referred to as long-lead procurement, and
such early purchases, along with the accompanying expe-
diting and scheduling, is one of the functions required
to be performed by the CM team. The Resident Project
Representative is a vital link in the successful operation of
a construction management contract and will be called
upon to assist in many of the tasks described. When utiliz-
ing the fast-track process, the services of a construction
management firm are essential, as the skills and experience
required to complete a fast-track project successfully are
seldom possessed by the design firm. On the other hand,
if a single prime (general) contractor is used to build a
project, the use of a construction management firm may
actually be redundant, as many of the tasks that the CM is
being paid for will ordinarily be done by the general
contractor.

FIGURE 1.8. Functional Relationships under a General Services Administration Professional Construction Management Contract.



DESIGN–BUILD CONTRACTS
The design–build concept, as originally conceived, was based
on the concept that a single firm had the in-house staff and
expertise to perform all planning, design, and construction
tasks. Later, increased interest in the concept had engineers,
architects, and conventional contractors seeking to compete
with the original design–build firms to meet the growing
interest by owners in the project delivery process.

Under the current approach, instead of limiting
design–build to firms with in-house capability in both areas,
the field has now been opened up to permit contracts with
engineers who subcontract the construction portion to a
contracting firm, with construction contractors that sub-
contract design services to an engineer or architect, and with
engineers and architects in joint venture with contractor
firms.

There are basically three types of design–build firms
today: contractor-led, designer-led, and single firm.
Contractor-led firms tend to dominate due to their experi-
ence in estimating, purchasing, cost control, and construc-
tion supervision, not to mention the contractor’s better
financial backing and ability to manage risk.

Design–Build Documents
In recognition of these relationships, a special group of stan-
dard contract documents for design–build projects was
prepared by the Engineers Joint Contract Documents
Committee (EJCDC).1 They are available from ASCE, NSPE,
AGC, or ACEC.2 The documents, and an accompanying
guide on how to use them, are probably the most compre-
hensive set of standard documents now available to those
who work with design–build projects.

The special design–build documents cover a variety of
situations—for example, the relationship between owner
and design-builder, which includes both general condi-
tions and two agreements (one for a stipulated sum con-
tract, another for a cost-plus contract that has a provision
for guaranteed maximum price). For design-builders
without a professional in-house staff to perform design
services, EJCDC has prepared a subagreement to be used
by both design-builder and engineer. To cover the rela-
tionship between design-builders and construction sub-
contractors, another document covers general conditions
and two subagreements (one for stipulated price, the other
for cost-plus).

Among the highlights of the new documents are descrip-
tions of the selection process; scope definition; differentiation
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2The ACEC referred to here is the American Council of Engineering
Companies, not to be confused with the Association of Consulting
Engineers of Canada, which shares the same acronym.

of design and construction work in several areas (such as pro-
viding for a general warranty and guarantee for construction
work as well as a standard of care for design work); a dispute
resolution process; responsibilities for subsurface conditions;
remedies in the event an engineer is asked by design-builders
to compromise an engineer’s legal and professional responsi-
bilities; and communications among engineer, design-
builder, and owner.

An integral part of the new group of documents is
a separate guide describing their use. The guide includes a
commentary, a guide for preparing requests for proposals,
a suggested proposal form, and a “how-to” guide on the
preparation of supplementary conditions.

Because many owners don’t have the in-house expertise
to prepare proposal documents (or review design-builders’
design submittals, observe the quality of construction, and
so forth), EJCDC is now preparing another document for
use by the owner (and an owner’s consultant) to cover such
services.

Design–Build for Public Projects
While quite popular in the private sector, some public agen-
cies find that the process still presents legal hurdles resulting
from alleged conflict between the design professional selec-
tion process under the Brooks law and similar local regula-
tions and the competitive bid process traditionally used for
contractor award. At the federal level, however, legislation
enacted in 1997 makes it possible to award design–build
contracts under specified conditions.

The principal barrier to the use of the design–build
process in the public sector lies in the difference between the
procurement laws governing the selection process for archi-
tects and engineers versus that for construction contractors.
Most state laws require the selection of architect/engineers
on the basis of the most qualified, with the price set by nego-
tiation. Construction contractors, on the other hand, must
be selected on the basis of sealed bids, with award going to
the lowest responsible bidder. As it can be seen, there is an
immediate conflict when attempts are made to contract for
both design and construction under the same contract. To
further complicate matters, many states require bidders to
list subcontractors in their bids, a near impossible task in a
design–build contract, as the project has not yet been
designed.

Federal Design–Build Contracts 3

Effective October 10, 1997, the federal government was
authorized to enter into design–build contracts using a
two-phase design–build selection process authorized by
10 U.S.C. 2305a and 41 U.S.C. 253m. Under those provi-
sions, a two-phase design–build selection process may be

3c.f. 48 CFR Ch. 1 (10-1-97 edition) Subpart 36.3—Two-Phase Design–Build
Selection Procedure.

1EJCDC is a multidisciplinary group made up of the American Society of
Civil Engineers (ASCE), the National Society of Professional Engineers
(NSPE), the American Council of Engineering Companies (ACEC),
and the Associated General Contractors of America (AGC).
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used when a contracting officer determines that the method
is appropriate based upon the following considerations:

� At least three, but not more than five offers are considered
� Design work must be performed before developing price

or cost proposals, and offerors will incur a considerable
expense in preparing offers.

Proposals must be evaluated in phase one to determine
who may submit proposals for phase two. The phase one
contract must be awarded using competitive negotiation.
After evaluating phase one proposals, the contracting officer
must select the most highly qualified offerors, and only those
offerors may submit a phase two proposal.

Phase two involves submittal of a cost proposal which is
subject to consideration for technical evaluation factors,
including design concepts, management approach, key per-
sonnel, and proposed technical solutions. It may take some
time before the lawyers work out all of the wrinkles in this
latest adaptation of the original two-step process, but it
appears to offer considerable flexibility in combining the
concept of competitive price bidding along with an equitable
architect/engineer selection process that appears to be
acceptable to the design community.

Legal Barriers for State and Local
Public Projects
Due to the growing popularity of the design–build con-
cept, the potential conflict between laws of the various
states governing selection of design professionals as
opposed to the competitive bidding process used in public
works for award of a construction contract is being reex-
amined in many states. Many states are revising their
statutes to permit the award of a design–build contract
without violating the law.

The following summary was abstracted from an American
Bar Association review of design–build contracts under the
various state and local procurement laws as they existed in
1996.4 State procurement laws, with respect to design–build,
can be grouped into four categories. In some cases state laws
are not the same for all agencies within the state, thus some
states will fall into more than one of the following categories:

1. Laws that expressly prohibit design–build by any public
agency (4 states)

2. Laws that pose obstacles to design–build by some public
agencies (26 states)

3. Laws that pose no obstacles to design–build, even though
design–build is not expressly permissible (22 states)

4. Laws that expressly allow design–build for all or some
types of public projects (26 states)

Very few state statutes expressly prohibit the use of
design–build, such as by requiring that a project be split into
separate design and construction phases and requiring the
preparation of plans and specifications before bids are
solicited. Other barriers to using the design–build method
are laws that prohibit the award of a single construction
contract to a general contractor by requiring multi-prime
contracts, a practice widely used on public projects in the
Northeast. In that instance, laws require the preparation of
separate plans and specifications to allow for separate award
of contracts for any number of trades. If a state agency
cannot award a contract to a single general contractor for
construction, it may also have trouble awarding a single
contract for design and construction.

DEFINITIONS OF INDIVIDUAL
CONSTRUCTION
RESPONSIBILITIES
Local building codes often require intermittent and some-
times “continuous” inspection on certain critical types
of construction, such as structural concrete, structural
masonry, prestressed concrete, structural welding, high-
strength bolting, and similar work to be performed by
special inspectors. The word continuous in this context is
sometimes confusing because there are cases in which
“continuous” is not synonymous with “constant” without a
reasonable interpretation. Work on structural masonry or
concrete work that can be inspected only as it is being
placed requires the constant presence of the inspector.
Placement of forms for concrete or reinforcing for concrete
can fairly be interpreted as requiring continuous monitor-
ing of the work so as to miss nothing, yet would hardly be
interpreted as requiring the inspector’s presence during the
entire time that the steel is being placed. Generally, any
special inspector coming onto the job will be under the
authority of the Resident Project Representative and
should be advised to follow his or her instructions.

Project Manager
Every participating organization on a project has its project
manager. Although the person is sometimes known by dif-
ferent names, the duties remain the same. Whether in the
direct employ of the owner, the design firm, or the contrac-
tor, the project manager (PM) is usually the person responsi-
ble for the management of all phases of the project for his or
her organization. For a design firm, the project manager
controls the scheduling, budgeting, cost control coordina-
tion of design and construction, letting of contracts for the
owner, and is normally the sole contact with the client as a
representative of the design firm.

For the owner, a project manager is similarly responsi-
ble for all phases of a project and may also participate in
architect/engineer selection and is the representative of the
owner in connection with any business concerning the pro-
ject. Where an architect/engineer firm has been engaged for

4“Design–Build Contracts under State and Local Procurement Laws” by
Kenneth M. Roberts, partner in the Construction Group at Schiff Hardin &
Waite in Chicago, and Nancy C. Smith, partner at Nossaman, Guthner,
Knox & Elliot in Los Angeles. American Bar Association, Public Contract
Law Journal, Vol. 25, No. 4, Sept. 1996.
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design services only, the owner’s project manager will
provide construction contract administration and may
employ a Resident Project Representative or other on-site
quality control personnel to work under his or her supervi-
sion. Wherever this is the case, the architect/engineer may
still be called upon to review shop drawings for the owner,
and wherever a proposed design change is contemplated, the
architect/engineer of record should always be consulted.

In a contractor’s organization, “Project Manager” is also
a frequently used title, although many very large firms still
use the title “Superintendent” for this function. As the title
implies, the contractor’s project manager is in complete
charge of his or her project for the general contractor. This
particular project manager or superintendent’s responsibili-
ties include coordination of subcontractors, scheduling, cost
control, labor relations, billing, purchasing, expediting, and
numerous other functions related to the project. To the
owner, the PM or superintendent is the general contractor.
Whether referred to as project manager or as superinten-
dent, his or her duties are the same in many contractor
organizations.

Professional Construction Manager
The services performed by the professional construction
manager cover a broad range of activities and, to some
extent, overlap those traditionally performed by both the
architect/engineer and the construction contractor, involv-
ing both the design and construction phases of a project.
A comprehensive construction management contract may
easily cover any if not all of the tasks included within the fol-
lowing six categories:

1. Participation in determining the bidding strategy
involved in a fast-track, multiple-prime-contract pro-
ject so as to avoid conflicts during the letting of the
separate contracts.

2. Design phase review, including review of formal design
submittals, review of contract documents, and overall
constructability analysis.

3. Cost management, including estimates of construction
cost and development of the project budget.

4. Scheduling for all phases of a project, generally incorpo-
rating critical path techniques.

5. Bid opening and evaluation, and assistance in contrac-
tor selection.

6. On-site, construction-phase management to provide
contract administration, inspection, coordination, and
field management.

On-site, construction-phase management may include
coordination of separate contracts, phased construction (fast-
track) contracts, monitoring of individual phases of the work,
adjustment of the work to accommodate changed conditions
or unanticipated interferences, determination of whether
materials and workmanship are in conformance with the
approved contract drawings and specifications, arrangements

for the performance of necessary field and laboratory tests
where required, preparation of change orders and change
proposals, and review of progress payments and recommen-
dations to the owner for payments to the contractors.

The construction manager (CM) may also, in some
contracts, provide certain services that would normally have
been provided by a general contractor, had there been one.
These might well include establishment, maintenance, and
operation of temporary field construction facilities, provi-
sions for site security, cleanup, temporary utilities, and simi-
lar General Conditions items of work. Such items of work
are generally paid for under this type of contract on a
reimbursable basis and are not a part of the construction
manager’s professional fee for services. In certain respects,
the professional construction manager’s responsibilities may
overlap or even preempt those of the contractor and the
architect/engineer under some contracts.

Quality Control Representative
Under the provisions of the construction contracts of
numerous federal agencies, in particular the Corps of Engi-
neers, Naval Facilities Engineering Command, National
Aeronautics and Space Administration, and others, an
inspection concept known as contractor quality control
(CQC) is often implemented. Though not favored by much
of the construction industry, under this system the contrac-
tor must organize and maintain an inspection system within
the organization to assure that the work performed by the
contractor and subcontractor forces conforms to contract
requirements and to make available to the government
adequate records of such inspections. Under the majority of
such plans, as implemented by their respective agencies, a
government representative is stationed on-site to provide
quality assurance inspections. In some cases, the design firm
may be engaged to provide quality assurance inspection in
addition to contractor quality control. In such cases, the
design firm may have a full-time Resident Project Represen-
tative and supporting staff on-site to perform this function.

Resident Project Representative; Resident
Engineer; Resident Inspector; Resident
Manager; Project Representative
These titles usually refer to an on-site full-time project repre-
sentative to whom has been delegated the authority and
responsibility of administering the field operations of a con-
struction project as the representative of the owner or the
design firm. On some occasions, the inspection needs of a
particular project may require that the Resident Project Repre-
sentative be a qualified, registered professional engineer; in
other cases, a highly qualified nonregistered engineer may be
desired. Wherever a nonregistered engineer is permissible, it is
often equally acceptable to use an experienced construction
inspector for this purpose. The American Institute of Archi-
tects, in its documents, describes this individual as the “full-
time project representative,” whereas the Engineers Joint
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Contract Documents Committee uses the term “Resident
Project Representative.” In this book the term Resident Project
Representative is used to stand collectively for resident engi-
neer, resident inspector, full-time project representative,
resident manager, and project representative.

Inspector; Field Engineer; Quality 
Assurance Supervisor
These titles usually refer to a staff-level, on-site representative
of the owner, design firm, or contractor who has the respon-
sibility of observing the work being performed and of report-
ing any variations from the plans and specifications or other
contract documents. In addition, the inspector should call to
the attention of the quality control supervisor or Resident
Project Representative any unforeseen field conditions in
time for remedial measures to be taken without creating
delays in the work or changes in existing work to correct a
problem. The inspector is the on-site eyes and ears of his or
her employer, and although not empowered to make field
changes that depart from the plans and specifications, the
inspector should be capable of evaluating field problems and
submitting competent recommendations to his or her super-
visor. In that sense, the inspector is a logical part of the design
process and a valid extension of it. On projects using a Resi-
dent Project Representative, the inspector will normally work
under that person’s direct supervision.

Except for the responsibility for construction field
administration, which is one of the principal functions of the
Resident Project Representative, the inspector’s job is identi-
cal in all respects to that of the Resident Project Representa-
tive. Inspection of construction is an occupation that requires
a highly qualified person with a good working knowledge of
construction practices, construction materials, specifications,
and construction contract provisions. It is not in itself a job
title, as the inspector may be a registered professional engi-
neer or architect, a field engineer, a quality control specialist,
or any of a host of other classifications. In this book the term
inspector will be used to stand collectively for field engineer,
inspector, quality control supervisor, or in some cases, the
Resident Project Representative where the duties referred to
apply to all field representatives on-site, whether full time or
part-time.

Contractor’s Engineering Section
The contractor’s engineering section is an important tool for
assisting the contractor’s management forces in analyzing
construction and engineering problems. Not all construc-
tion companies are set up the same; however, engineering
functions may be set up to operate at three levels:

1. Project level, where responsibility is usually limited to a
single project

2. Area or regional level, where responsibility includes
several projects

3. Main office level

Interaction with the owner’s or architect/engineer’s
Resident Project Representative at the above level is necessary
under a one-to-one relationship or a partnering agreement.

Representative tasks that may be performed by the
contractor’s engineering section may include the following:

1. Estimate and prepare bid proposals

2. Plan and schedule

3. Stay alert to future work prospects

4. Maintain preconstruction liaison with joint venture
partners

5. Review subcontract proposals

6. Prepare budget control estimates

7. Develop construction methods

8. Maintain contract relations

9. Lay out the work

10. Handle requisitioning, scheduling, and expediting

11. Document all work performed

12. Prepare and check payment estimates

13. Document costs and extra work

14. Document subcontract performance and payment
estimates

15. Prepare reports of costs and construction activities

16. Issue progress reports: daily, weekly, monthly

17. Draft contract modifications, change orders, and claims

18. Provide assistance in contract settlements

However lengthy, the list is not exhaustive and is subject
to wide variation depending on the size and structure of the
contractor’s organization. A representative organization of
an engineering department of a small contractor is illus-
trated in Figure 1.9.

DEFINING SCOPE OF WORK
IN A CM CONTRACT
It is important, because of the differences in definition of the
term CM, to clearly define the scope of the services to be
performed in the CM contract with the owner. Without such
definition, there are often claims and disputes between the
architect/engineer as CM and the owner, due to a failure of
the parties to achieve a meeting of the minds, as one party
assumes that the term includes services that the other party
never planned to provide for the basic fee agreed upon.

Construction Administration Task List
It is recommended that all anticipated tasks be listed and
included in any CM contract executed with the owner.
A checklist of some of the tasks that may be involved follows:

Conceptual Phase

Develop conceptual estimates

Develop conceptual schedules

Provide input to program risk analysis
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FIGURE 1.9. Typical Organization of an
Engineering Department of a Small-Size
Contractor.

Program Planning Phase

Provide constructability analysis

Identify potential major construction problems

Develop project resource requirements

Inventory available area resources

Assist in development of capital budgets

Assist in development of cash flow projections

Develop parametric estimates and cost budgets

Update preliminary schedule

Develop preliminary project control system

Develop preliminary project management information
system

Develop project safety program

Develop project labor relations program

Assist in development of insurance program

Administer electronic data processing (EDP) services

Design Phase

Oversee overall project planning

Assist in development of project life-cycle costs

Evaluate cost trade-offs

Provide value engineering function

Qualify potential bidders

Procure long-lead-time items

Finalize bid work packages

Finalize prequalified contractor lists

Finalize project schedules

Finalize physical layout of construction areas

Finalize project control systems and management infor-
mation systems

Assist in obtaining required permits and licenses

Provide input and review of contract documents
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Construction Phase

Develop and administer area transportation system

Administer project EEO program

Enforce project safety program

Coordinate labor relations

Receive and evaluate bids and award prime contracts

Manage and perform general conditions tasks

Implement time- and cost-control systems

Manage daily construction activities of the owner or
architect/engineer

Administer prime contracts

Receive, review, and approve contractor’s requests for
progress payments

Administer contract changes and claims

Quality assurance and inspection

Interpret contract documents

Closeout and Startup Phase

Oversee project closeout

Oversee systems validation, testing, and startup

RESPONSIBILITY FOR
COORDINATION OF
THE TRADES
Construction projects of any size usually require the efforts of
several specialty contractors. Usually, of course, such work is
performed under subcontract with a general contractor who
is responsible for the coordination of all of the subcontractors.

A large number of claims involving changes, delays, and
even site conditions result from coordination problems. As
a result, the courts have been asked to determine who is
responsible, as well as the scope of that responsibility.
Changes in the methods of construction contracting, such as
design–build and multiple-prime contracts, have made the
problem worse and increased the volume of litigation.

Owner’s Responsibility
Traditionally, the owner has had no responsibility for coor-
dination of subcontractors. Scheduling and coordination of
the trades have traditionally been the exclusive responsibility
of the general contractor, and most standard construction
contracts are clear on this issue. The owner’s obligation is
simply to avoid any active interference with the work of the
various contractors.

As long as a single general contractor is used to construct
a project, this will still hold true. However, if the owner
awards more than one prime contract or elects to perform
some of the work with its own forces, the owner inherits
coordination responsibilities.

On a multiple-prime project, the owner is responsible
for coordinating the various trade contractors with whom it
has contracted in much the same way as a general contractor
must coordinate its subcontractors. Few owners are equipped

to do this, which has created the need for the professional
construction manager.

Less apparent to owners is the fact that if they perform
even a small portion of the work themselves, they have an
implied obligation to coordinate the work in order to avoid
economic harm to the prime contractors. Failure to meet
this obligation can be expensive for the owners, as payment
of delay damages will quickly offset the savings realized from
performing the work with one’s own forces.

On traditional projects, the project architect/engineer
is not responsible for coordinating the various trades. The
architect/engineer may be called upon to interpret the
requirements of the contract documents to resolve scope-
of-work problems but will not become involved in the
actual scheduling or coordinating of the work itself.

On a multiple-prime project, however, the owner’s repre-
sentative (usually called the construction manager) plays a very
different role. In the absence of a general contractor, the owner
must rely on the construction manager to provide overall
scheduling and coordination of the trade contractors. In such a
case, if delays due to improper coordination harm one of the
contractors, the construction manager may be held liable.

The construction manager may be held directly liable
to the contractor on a theory of negligence. More com-
monly, the contractor will sue the owner with whom it has
contracted. The owner may then seek indemnification
from the construction manager, arguing that any liability
to the contractor is the result of the construction manager’s
failure to perform its duties properly, as established in the
owner–construction manager agreement. This is part of
what the owner pays for in awarding a lump sum contract
to a single general contractor

THE PARTNERING CONCEPT5

The Partnering concept is not a new way of doing business;
some have always conducted themselves in this manner. It
is going back to the way people used to do business when
their word was their bond and people accepted responsibil-
ity. Partnering is not a contract, but a recognition that
every contract includes an implied covenant of good faith.

While the contract establishes the legal relationships, the
Partnering process is designed to establish working relation-
ships among the parties through a mutually developed,
formal strategy of commitment and communication. It
attempts to create an environment where trust and teamwork
prevent disputes, foster a cooperative bond to everyone’s
benefit, and facilitate the completion of a successful project.

For the most effective results, parties involved in the
contract should conduct a Partnering workshop, ideally at
the early stages of the contract. The sole agenda of the work-
shop is to establish and begin implementing the partnering
process. This forum produces the opportunity to initiate the
key elements of Partnering.

5Partnering, a Concept for Success, © Copyright AGC of America, 1991,
The Associated General Contractors of America, 1957 E. Street NW,
Washington, DC, 2006.
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The key elements of Partnering include the following:

� Commitment. Commitment to Partnering must come
from top management. The jointly developed Partnering
charter is not a contract, but a symbol of commitment.

� Equity. All of the parties’ interests need to be considered
in creating mutual goals, and there must be a commit-
ment to satisfying each of the parties’ requirements for a
successful project by utilizing win-win thinking.

� Trust. Teamwork is not possible where there is cynicism
about others’ motives. Through the development of per-
sonal relationships and communication about each of the
parties’ risks and goals, there will be better understand-
ing. Along with understanding comes trust, and with
trust comes the possibility for a cooperative relationship.

� Development of Mutual Goals/Objectives. At a
Partnering workshop the parties should identify all
respective goals for the project in which their interests
overlap. These jointly developed and mutually agreed
upon goals may include achieving value engineering sav-
ings, meeting the financial goals of each party, limiting
cost growth, limiting review periods for contract submit-
tals, early completion, no lost time because of injuries,
minimizing paperwork generated for the purpose of case
building or posturing, no litigation, or other goals
specific to the nature of the project.

� Implementation. The parties should jointly develop
strategies for implementing their mutual goals and the
mechanisms for solving problems.

� Continuous Evaluation. In order to assure effective
implementation, the parties need to agree to a plan for
periodic joint evaluation based on the mutually agreed
upon goals to assure that the plan is proceeding as
intended and that all of the parties are carrying their
share of the load.

� Timely Responsiveness. Timely communication and
decision making not only save money, but also can
keep a problem from growing into a dispute. In the
Partnering workshop the parties must develop mecha-
nisms for encouraging rapid issue resolution, including
the escalation of unresolved issues to the next level of
management.

Partnering Benefits
For all of the parties involved in a project, Partnering is a
high-leveraged effort. It may require increased staff and man-
agement time up front, but the benefits accrue in a more har-
monious, less confrontational process, and at completion a
successful project can be realized without litigation and
claims. The Partnering process empowers the project
personnel of each of the parties with the freedom and
authority to accept responsibility—to do their jobs by
encouraging decision making and problem solving at the
lowest possible level of authority. It encourages everyone to
take pride in their efforts and tells them it’s OK to get along
with each other.

Partnering is also an opportunity for public sector
contracting, where the open competitive-bid process ordi-
narily keeps the parties at arm’s length prior to award, to
achieve some of the benefits of closer personal contact that
are possible in negotiated or design–build contracts.

Potential Problems
Partnering requires that all parties to a contract commit
themselves to the concept. The Partnering concept is endan-
gered if there is no true commitment.

Those people who have been conditioned in an adversar-
ial environment may be uncomfortable with the perceived
risk in trusting. Some may even find it impossible to adapt
their thinking to a relationship based on trust. Giving only lip
service to the term or treating the concept as a fad is not true
commitment.

For some, changing the myopic attitude that leads to
thinking that it is necessary to win every battle, every day, at
the other parties’ expense will be very difficult. Win-win
thinking is an essential element for success in this process. It
must be remembered that the win-win concept, after all, is
based upon the acceptance of the concept of compromise
between the parties.

The Partnering Process
In the words of the Associated General Contractors of
America,“The partnering process involves the empowerment
of the project personnel of all participating organizations
with the freedom and authority to accept responsibility—to
do their jobs by encouraging decision making and problem
solving at the lowest possible level of authority.” This, of
course, involves a major commitment by top management of
all participating organizations to delegate such authority to
the lowest possible management level at the site, such as the
owner/engineer’s Resident Project Representative and the
contractor’s project manager or superintendent.

The Partnering process emphasizes the need to educate
your organization to the facts about the concept. It is
important to make Partnering intentions clear from the
beginning and obtain a commitment from top management
from the start.

The Partnering workshop must involve the following:

1. Creation of a Partnering charter

2. Development of an issue-resolution process

3. Development of a joint evaluation process

4. Discussion of individual roles and concerns

5. Presentation of a facilitated workshop

For success of the Partnering concept, it is necessary to
provide for periodic evaluation. Occasional escalation of an
issue may surface, of course, but the process is structured to
accommodate such problems. In the end, final evaluations
must be made, and refinements may be considered to
improve future Partnering contracts.
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FIGURE 1.10. Example of Specifications Provision for
Partnering from a DOT Specification.

Closing
Many of us have witnessed the construction industry evolve
into an adversarial, confrontational business where the
parties’ energies are misdirected away from the ultimate goal
of constructing a quality product, on time, and within
budget. Partnering changes mind-sets. It helps everyone in
the construction process to redirect his or her energies and
to focus on the real issues associated with achieving our
ultimate objective.

Specifying Partnering
In the specifications, the owner needs to state its intention
to encourage the formation of a cohesive Partnering rela-
tionship with the contractor and its subcontractors. This
Partnering relationship must be structured to draw on the
strengths of each organization to identify and achieve recip-
rocal goals. The objectives are effective and efficient con-
tract performance, intended to achieve completion within
budget, on schedule, and in accordance with plans and
specifications.

An example of a provision for partnering in a Depart-
ment of Transportation (DOT) specification is illustrated in
Figure 1.10.

The Partnering relationship must be bilateral in
makeup, and participation must be totally voluntary. Any
cost associated with effecting this partnership should be
agreed to by both parties and should be shared equally with
no change in contract price. To implement this Partnering
initiative, it is anticipated that within 60 days of the Notice to
Proceed, the contractor’s on-site project manager and the
owner’s on-site representative should attend a Partnering
development seminar followed by a team-building work-
shop to be attended by both the contractor’s key on-site staff
and the owner’s personnel. Follow-up workshops should be

held periodically throughout the duration of the contract as
agreed to by the contractor and owner.

An integral aspect of Partnering is the resolution of dis-
putes in a timely, professional, and nonadversarial manner.
Alternative dispute resolution (ADR) methodologies need to
be encouraged in place of the more formal dispute resolution
procedures. ADR will assist in promoting and maintaining an
amicable working relationship to preserve the partnership.
ADR in this context is intended to be a voluntary, nonbinding
procedure available for use by the parties to this contract to
resolve any dispute that may arise during performance.

CONTRACTING FOR PUBLIC
WORKS PROJECTS
A few words of wisdom are offered for the contractor’s
benefit. The words are not about how a contractor should
manage its construction projects, however. That task is up to
the contractor. These are guidelines that may help a contrac-
tor sidestep some of the usual pitfalls when expanding its
business from private contracts to public works contracting.
The author makes no pretense of offering management
methods that will revolutionize a contractor’s business. Only
that, if you follow some basic guidelines, you will be less
likely to be caught unaware when you suddenly realize that
you failed to include enough money in your public works
bid to cover the many unforeseen costs that are common-
place in public works construction contracts.

If you have been a successful small contractor in the
private sector and wish to cash in on that pot of gold at the
end of the public works rainbow, listen up!

If you are low bidder on your first public project, you probably
made a serious mistake in your bid.

The newcomer to the business of public works contract-
ing may be in for a shocking surprise if the work is judged by
private work of a similar nature. Those appealing advertise-
ments in the daily construction newspapers and the local
newspapers seem to suggest that there is a virtual pot of gold
at the end of the construction rainbow, and that all you need
do to reach it is to underbid the competition, and the rest
should be all downhill. If anything is true, it is the opposite.
That is precisely where the contractor’s trouble begins. The
methods used in managing the construction projects that
worked so well in the private sector cannot be readily applied
to the much more regimented and documented area of pub-
lic works contracting. The old concept of simply providing
the agency with a “good job” is no longer sufficient. The new
game must be played “by the book.”

It all begins with the Notice Inviting Bids or another
similarly named document. The bidders should be prepared
to follow all instructions to the letter. The often-followed
practice among contractors in the private sector of submit-
ting a “qualified” bid by marking over portions of the bidding
documents serves little in public works contracting, except to
have the entire bid rejected as being “nonresponsive” without
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any opportunity for the bidder to negotiate or make correc-
tions. Then all of the time and money spent by the contractor
to prepare the bid is needlessly wasted. There are no second
chances. The bid must be right the first time, as there will be
no opportunity to talk about it later on.

In the business of public works contracting, the bidder
had better be prepared to read all of the specifications,
including the front-end documents, before submitting its
bid; otherwise, later surprises may be sufficient to force a
small contractor into bankruptcy. Some contractors refer
to public bidding as “a method of finding a contractor will-
ing to work at a loss.” Interpretations of apparent ambigui-
ties in the contract documents can be the source of serious
problems.

If the new entrant into the field of public works con-
tracting assumes that the contractor’s mission is “just to
build a project as it appears on the plans and specifications,”
then it is time to review the facts. The project that is sup-
posed to be built may, after a while, seem to be treated as a
secondary by-product by the agency, and the contractor
may soon feel that the true objective is to generate reams of
paperwork and make work for local politicians. The paper-
work is, indeed, overwhelming at times, but it is important.
In fact, it may even be well for the contractor to initiate a
few in-house paperwork systems of its own. Otherwise,
when you want to file claims for recovery of job costs, your
case may be lost even before it is ready to present.

Many newcomers to the contracting business feel that
they are fairly shrewd people and may feel that they know a few
tricks of their own. In all too many cases, the opportunity to
use some of these innovative methods may never arrive, as the
die may have been cast the moment those voluminous contract

documents were signed, without your taking the time to study
the terms as carefully as you should have. Generally, those con-
tract documents were compiled by experts whose only objec-
tive (it sometimes seems) was to place all of the risk on the
contractor’s shoulders and none on the public agency.

Remember:

The Contract Documents were written for a reason, and it was
probably not to help you.

It should be remembered that the architect/engineer and the
public agency are not generally out to “get” the contractor
but are just trying to protect their own positions (though
sometimes somewhat excessively). They are usually just
following the numerous laws governing the administration
of public works contracts at all levels. A public agency may
not be aware of a newcomer’s unfamiliarity with the special
circumstances of public works contracting and may merely
treat each contractor in the same manner as it would any
other of the more experienced public works contractors. The
agency is required by law to administer its contracts in a
fashion that will provide maximum protection to the public,
not the contractor.

The subject of this book is intended to serve owners,
architect/engineers, and contractors of both the public and the
private sectors. In addition, it’s going to tell the contractor what
the owner and the architect/engineer are up to. A contractor
can increase its profitability if it is aware of all that is involved.

The best solution is to not try to fight city hall by
attempting to bypass the rules. That approach will only cost
both ill will and your money. To be profitable, a contractor
needs to learn to respond by playing the game by the owner’s
rules and winning.

Review Questions

1. What are some concerns of a Resident Project Represen-
tative or an inspector with respect to his or her project
during the construction phase?

2. What type of organizational structure is best suited for
fast-track construction?

3. Under a construction management (CM) contract,
should the CM firm’s responsibilities normally begin at
the construction phase, the design phase, the planning
phase, or the conceptual phase?

4. A design–build firm may be (check all that apply): (a) a
single firm with both design and construction
capability; (b) a joint venture contract between a
contractor and a design firm; (c) a design firm that
subcontracts the construction portion to a construc-
tion contractor; or (d) a construction contracting firm
that subcontracts the design work to an architect or
engineer firm.

5. True or false? Under the Partnering concept, all differ-
ences are intended to be resolved at the lowest manage-
ment level—preferably at the project site.

6. What types of relationships are intended to be estab-
lished under a Partnering agreement?

7. What are the five steps necessary to set up a Partnering
workshop?

8. Is Partnering a totally informal process, or should it be
addressed in the specifications?

9. True or false? Under the CQC process, inspection is
provided by the contractor.

10. What is the five-step process of initiating a project?
Name each of the steps in proper order.

11. Explain the one-to-one concept.

12. What is the principal barrier to the use of design–build
contracts on public works projects?
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RESPONSIBILITY AND

AUTHORITY

CHAPTER TWO

THE RESIDENT PROJECT
REPRESENTATIVE AND
INSPECTORS AS MEMBERS
OF THE CONSTRUCTION
TEAM
The effective management of a construction operation can be
achieved only through a well-coordinated team effort. The
Resident Project Representative and the inspectors are vital
members of that team, for without them there would normally
be no direct involvement in the construction of the project by
the architect/engineer or the owner. The Resident Project
Representative and the inspectors are the eyes and the ears of
the architect or engineer and the owner. Their authority and
responsibility on the project is largely based upon that con-
cept. To be sure, one architect or engineer may delegate more
or less authority to the Resident Project Representative or
inspector than another architect or engineer; however, that is a
matter of employer–employee relations between the Resident
Project Representative or inspector and his or her employer.
In addition, many federal construction contracts require a
resident inspector in the employ of the contractor under the
principle of contractor quality control (CQC). Generally, in the
absence of specific instructions to the contrary, the guide-
lines in this chapter are considered by many members of the
construction industry to be the normal standards.

LINES OF AUTHORITY ON
CONSTRUCTION PROJECTS
Almost all construction projects involve organizations.
The participants—owner, contractor, subcontractors, and
suppliers—are not individuals. They are corporations, part-
nerships, or other forms of business associations.

Organizational decision making can be ponderous. Yet
decisions and approvals are required on a daily basis during

the performance of a construction contract. It is obvious that
each organization must establish lines of authority by desig-
nating the individuals who are authorized to make necessary
decisions (see “The One-to-One Concept” in Chapter 1). If
this is done in a careful, thoughtful manner, the project will
benefit. If it is done in a haphazard manner, the likelihood of
misunderstandings and disputes will increase.

Agency Relationship
An agency relationship is established when one party, such
as the owner or architect/engineer, designates another party,
such as a Resident Project Representative or inspector (the
agent), to act on its behalf. Once the agency relationship is
established, the owner or architect/engineer is bound by the
acts and omissions of its Resident Project Representative or
inspector, as its agent. If on-site representatives are not des-
ignated and given the authority that they need, communica-
tion will break down and confusion will result. There will
also be some unanticipated legal ramifications.

Actual Authority
The most common way for an agency relationship to be
established is by an express grant of actual authority. The
contract documents simply state that a particular individual
shall have the authority to make certain decisions. On public
construction projects, the existence of actual authority is
important because statutes protect public agencies against
acts or decisions of unauthorized individuals.

Apparent Authority
An agency relationship can also be created when the owner
or architect/engineer allows another party to operate with
the appearance of authority to act on behalf of the owner or
architect/engineer. The contractors who reasonably believe
that they are dealing with a duly authorized agent will be
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22 CHAPTER TWO

able to hold the owner or architect/engineer accountable for
the acts or knowledge of that apparent “agent.”

The doctrine of apparent authority does not apply to
public agency owners, as statutes shield them from liability
for the acts of anyone other than the actual designated agent.
Private organizations can protect themselves by contractu-
ally designating an individual with authority to act for them
and disclaiming responsibility for the acts of anyone else.

This is not totally foolproof, however, as the contractual
disclaimer can be constructively waived by a persistent pat-
tern of conduct that is inconsistent with the terms of the
contract. A similar result may occur through ratification. An
owner or a contractor may, by its conduct, ratify the unau-
thorized actions of a person at the job site. The most com-
mon form of ratification is silence or acquiescence. In other
words, if an owner or a contractor sits by silently while one
of its people takes charge at the job site, it will be difficult
later to argue that the individual lacked authority to make a
particular decision or issue a particular directive.

Delegation of Authority
Once actual authority has been conferred on an agent, such as
a Resident Project Representative, it is possible to allow that
agent to delegate his or her authority, say, to one of the inspec-
tors. It is sometimes common to grant certain authority to a
specific individual “or his or her designated representative.”

The phrase “or designated representative” may create
problems, however. Other companies may not be able to
determine whether there has been an effective delegation of
authority. The option of delegating authority also increases
the likelihood of creating the appearance of authority. It is
then inconsistent with any disclaimer of “apparent authority.”

Actual authority may be delegated even by a public
agency. As an example, an excavation contractor was oblig-
ated to follow the directives of a resident inspector because
the government contracting officer had delegated on-site
authorities to the inspector (Appeal of Stannard Construction
Co., Inc., ENG BCA No. 4767 [May 17, 1984]).1

Limited Authority
It is also possible to grant limited authority to an agent. This
can be done in order to give the Resident Project Repre-
sentative certain responsibilities and authority without
allowing that representative to make fundamental contract
changes, changes in time or cost, or to waive legal rights.
This arrangement is preferable to naming an authorized
individual in the home office “or his or her designated
representative.”

To be effective, a grant of limited authority must include
clear, objective contractual limitations on the scope of the
agent’s authority. For instance, a Resident Project Represen-
tative might be given the authority to approve changed or
extra workup to a stated dollar amount.

Summary
The foregoing provisions can best be summarized in the
following four guidelines:

1. Establish actual authority in the contract with a specific
individual. Do not designate a position, job title, or
group of individuals.

2. Disclaim any apparent authority and establish admin-
istrative procedures consistent with the disclaimer
language.

3. Do not give designated representatives the right to
further delegate their authority.

4. When granting limited authority, state objective guide-
lines to delineate the scope of that authority.

WHY HAVE AN INSPECTOR?
It is not enough to leave the assurance of quality workman-
ship and materials entirely in the hands of the contractor. The
architect/engineer or other design firm that was responsible
for the determination of site conditions and for the prepara-
tion of the plans and specifications should be retained during
the construction phase to provide field administration and
quality assurance for the owner, the safety of the public, and
the professional reputation of both the design firm and the
contractor. Many architects and engineers seem to believe
that if their design is adequate and the plans and specifica-
tions are carefully prepared, the field construction will take
care of itself. Experience has proven this to be far from true.

Although a design firm acting as the agent of the
owner during the construction phase of a project does not
guarantee the work of the contractor, nor does such agent
in any way relieve the contractor of any responsibilities
under the terms of the construction contract, the design
firm, through its field inspection forces, must endeavor to
guard the owner against defects and deficiencies in the
work. When, in the judgment of the designer, the plans
and specifications are not being followed properly and
the design firm has been unable to obtain compliance by
the contractor, the owner should be notified so that
appropriate measures can be taken. Inspection should be
performed during the progress of the work; inspection
after completion defeats the purpose of providing quality
control and assurance on the job, as many potential diffi-
culties must be detected during construction; otherwise,
they may be permanently covered. The result would be a
latent defect that may not be discovered for years; then,
when it is discovered, it may be too late, as it may have
been instrumental in contributing to a structural failure or
other disaster.

Often, the word supervision has been used in the past in
connection with field inspection. It is a legally risky term,
and as such, its use has long been discouraged by all techni-
cal and professional societies of the construction industry.
In the case of U.S. Home Corp. v. George W. Kennedy
Construction Co. [610 F. Supp. 759 (D.C.III.) 1985] a federal

1See Construction Claims Monthly, Sept. 1984, p. 5, Business Publishers
Inc., 2601 University Blvd. West, Silver Spring, MD 20910-3928.
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court ruled that if a project owner agrees to “oversee”
or “supervise” a contractor’s performance of the Work,
the owner may share responsibility for defective work
performed by the contractor. The bottom line is this: If the
owner simply “inspects” the Work for compliance with the
plans and specifications, the owner does not assume respon-
sibility for the sufficiency of the contractor’s work. If, on the
other hand, the owner agrees to “supervise” the contractor’s
means and methods of performance, it gives rise to the issue
presented in the U.S. Home Corp. v. George W. Kennedy
Construction Co. case.

As per the 1996 edition of the Standard General
Conditions of the Construction Contract of the Engineer’s
Joint Contract Documents Committee (EJCDC), the general
contractor is allowed greater management control, whereas
the engineer’s involvement during the construction phase is
lessened. The 1996 edition of the EJCDC General Conditions
(Article 9.10.B) states that the engineer “will not supervise,
direct, control, or have authority over or be responsible for
Contractor’s means, methods, techniques, sequences, or
procedures of construction, or the safety precautions and
programs incidental thereto.” The AIA General Conditions
makes similar reservations. Therefore, the Resident Project
Representative for the design firm and the owner should not
direct, supervise, or assume control over the means, meth-
ods, techniques, sequences, or procedures of construction
except as specifically called for in the project specifications.
Instead, the Resident Project Representative should exercise
authority on behalf of the owner so that such activities will
result in a project substantially in accordance with the
requirements of the contract documents. The International
Federation of Consulting Engineers (FIDIC) documents are
silent on this issue, stating only that “the Engineer shall have
no authority to relieve the Contractor of any of his obliga-
tions under the Contract.”

Construction administration and construction qual-
ity control by the contractor or quality assurance by the
design firm or owner should include continuous on-site
inspection during all structural construction of a building
by one or more competent, technically qualified, and
experienced inspectors. If employed directly by the owner
or by the design firm, all such inspectors should be under
the architect/engineer’s supervision and direction and
should report any discrepancies directly to the architect/
engineer. If there is a staff of several inspectors on a
project, all other inspectors should be under the direct
supervision of the Resident Project Representative, and all
communications between them and the owner or design
firm should be through the Resident Project Representa-
tive. It is the responsibility of these other inspectors to see
that all details of the engineer’s or architect’s design draw-
ings, shop drawings, bar-placing drawings, and similar
documents that have been approved by the engineer or
architect are constructed in strict accordance with their
respective requirements. In addition, each inspector must
see that all the requirements of the specifications have
been met and that all workmanship and construction

practices are equal to or in excess of the standards called
for in the construction contract documents. The inspector
should also make certain, as the job progresses, that the
mechanical and electrical installations are constructed in
accordance with the approved drawings, and that non-
structural items do not adversely interfere with structural
elements.

Supervision by the architect or engineer of record and
by the Resident Project Representative or inspector are
really quite different, particularly in one very important
respect. Neither the Resident Project Representative nor the
inspector should have the authority to change plans or
specifications, or to make his or her own interpretations,
even though he or she may be a qualified engineer with
both design and construction experience. If any question of
interpretation arises, or if there is a disagreement on a tech-
nical matter between the inspector and the contractor, or if
there appears to be any possibility of error or deviation
from good construction practice that is noticed by the
inspector, it should be immediately brought to the attention
of the architect/engineer’s project manager for decision.
Inspection by the contractor under a CQC contract should
follow similar procedures. However, supervision by the
architect/engineer or its designated project manager, as dis-
tinct from that of the Resident Project Representative (or
resident inspector), may include the authority to modify the
plans and specifications consistent with the contract provi-
sions between the owner and the design firm and between
the owner and the contractor, if job conditions indicate that
a change would be in the interest of improvement of the
structure or if such a change were otherwise justified and
consistent with sound design principles followed in the
original design. Any such change should be supported by a
formal change order, however.

AUTHORITY AND
RESPONSIBILITY OF
THE RESIDENT PROJECT
REPRESENTATIVE
The Resident Project Representative can function effec-
tively only when given certain specific authority. In addi-
tion, the contractor should be made fully aware of the
authority of the Resident Project Representative. Although
a number of documents have been published that set forth
a recommended scope of an inspector’s authority and
responsibility, the following is recommended because it
represents a set of standards that have been established as
the result of evaluating the answers to numerous pertinent
questions contained in questionnaires that have been
circulated by the Task Committee on Inspection of the
Construction Division of the American Society of Civil
Engineers to a nationwide cross section of contractors;
owners and owner representatives; engineers; federal, state,
and local governmental agencies; independent inspection
agencies; and others.
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Responsibility2

As the Resident Project Representative for a design firm or
the owner, the resident engineer or inspector is responsible
for seeing that the work being inspected is constructed in
accordance with the requirements of the plans and specifica-
tions. This, however, does not confer the right to unnecessar-
ily or willfully disrupt the operations of the contractor. In
the performance of assigned duties, the Resident Project
Representative, who is referred to in the following guide-
lines simply as the “inspector,” would normally assume the
following responsibilities:

1. The inspector must become thoroughly familiar with
the plans and specifications as they apply to the work to
be inspected and should review them frequently. The
inspector must be capable of immediately recognizing if
the work being inspected conforms to the contract
requirements.

2. If any material or portion of the work does not conform
to the requirements, the inspector should so notify the
contractor, explain why it does not conform, and record
it in the daily diary. Should the contractor ignore the
notice and continue the operation, the inspector should
promptly advise the architect/engineer or the owner.

3. As a member of the construction team, the inspector
must perform all duties in a manner that will promote
the progress of the work. The inspector should be famil-
iar with the construction schedule and should know
how the work that is being inspected fits into the overall
schedule. Completion of the work within the contract
time is also of importance to the owner.

4. The inspector must studiously avoid any inspection,
testing, or other activity that could be construed as a
responsibility of the contractor; otherwise, the owner’s
position may be prejudiced in the event of a dispute or
claim. This applies particularly to the contractor’s qual-
ity control program for testing and inspecting the con-
tractor’s materials and workmanship, as a part of his or
her contractual responsibility.

5. When the inspector is assigned to any operation, it
should be covered as long as the work is proceeding or
see to it that another inspector takes over should the
original inspector have to leave. This applies particularly
to work that will not be viewed again, such as driving
piles, laying pipe in a trench, and placing concrete.

6. The inspector’s daily report and diary should include a
recording of the day’s happenings, the contractor’s
activity on the work being inspected, instructions
given to the contractor, and any agreements made. The
inspector must remember that in the event of contract

disputes, the daily reports and diary may assume legal
importance.

7. In the matter of on-site testing, tests should be per-
formed expeditiously and carefully; test samples must
be carefully handled and protected; and test failures
must be reported to the contractor without delay. It is a
needless waste of time and money when a contractor is
informed of an unsatisfactory result of a test that was
performed two or three days previously.

8. Inspections and tests should be made promptly and
timely:
(a) Materials should be checked as soon after they are

delivered as possible. An inspector who rejects
materials after they have been placed in their per-
manent position is not working in the best interest
of the owner.

(b) Preparatory work such as cleanup inside the forms,
fine grading of footing areas, winter protection for
concrete, and so on should be checked promptly to
minimize delay to subsequent operations.

(c) Work should be inspected as it progresses. For
example, postponing the inspection of the placing
of reinforcing steel and other embedded items until
they are 100 percent complete does nothing but
delay progress.

(d) An inspector has the responsibility to be available at
all times to provide prompt inspection and a deci-
sion on acceptance when required. A contractor
should not be required to delay his or her work while
the inspector is locating the architect/engineer’s or
owner’s project manager to make a decision. Of
course, by the same token, the contractor is expected
to give adequate notice to the inspector when the
Work will be ready for inspection on an operation.

9. If any specific tolerance governing the contractor’s work is
found to be unrealistic, it is the responsibility of the
inspector to so report it to the architect/engineer or owner.

10. Too literal an interpretation of the specifications can
cause problems if it is not applicable to the particular
situation. In such an instance, the inspector must review
the conditions and seek guidance from the project man-
ager, if necessary.

11. Whenever possible, problems should be anticipated in
advance of their occurrence. The contractor’s superin-
tendent or foreman may seem to be unaware of a sleeve
or other embedded item that must be set in the forms. It
is incumbent upon the inspector to point this out to the
superintendent or foreman. By this advance notice,
the inspector contributes to maintaining the progress of
the work.

12. Unacceptable work should be recognized in its early
stages and reported to the contractor before it develops
into an expensive and time-consuming operation. The
notification should be confirmed in writing where nec-
essary. For example, if the contractor is using the wrong
form lining, stockpiling unacceptable backfill material,

2Committee on Inspection of the Construction Division, “Recommended
Standards for the Responsibility, Authority and Behavior of the Inspector,”
Journal of the Construction Division, Vol. 101, No. C02, June 1975. Proceed-
ings of the American Society of Civil Engineers, pp. 360–363, inclusive.
Reproduced by permission.
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or placing undersized riprap material, the contractor
should be informed of this at the first opportunity. An
inspector who is thoroughly familiar with the contract
requirements can recognize these situations almost
immediately.

13. Occasionally, a problem may arise that the inspector is
unable to handle alone. This should be reported to the
architect/engineer or owner for prompt action. Unre-
solved problems can sometimes develop into critical sit-
uations and claims.

14. Rather than make a hasty decision, the inspector should
thoroughly investigate the situation and its possible con-
sequences. Many embarrassing situations develop from
decisions made prematurely. For example, a request by
the contractor to be permitted to begin placing concrete
at one end of a long footing while the crew is completing
the reinforcing at the far end should be given considera-
tion and not be automatically denied. If necessary, the
inspector should seek advice from the architect/engineer
or owner’s engineering staff.

15. When work is to be corrected by the contractor, the
inspector should follow it up daily. Otherwise, correc-
tions may be forgotten or the work soon covered over.

16. The inspector should stand behind any decisions made
on issues concerning the contractor’s work. An untrue
denial by the inspector can cause immeasurable damage
to the relations between the contractor and inspection
personnel.

17. In the course of his or her work, the inspector must
be capable of differentiating between those items that
are essential and those that are not, as defined by the
architect/engineer or owner’s engineering staff.

18. The inspector should be safety minded. If a dangerous
condition is observed on the job, there is a responsibility
to call it to the attention of the contractor and then note
it in his or her daily diary. The mere physical presence of
the owner’s representative on the site creates a responsi-
bility to report a recognizably unsafe condition.

19. The inspector has a responsibility to be alert and obser-
vant. Any situation that threatens to cause a delay in the
completion of the project should be reported to the
architect/engineer or owner.

Authority3

The Resident Project Representative, herein referred to as the
inspector, must be delegated certain authority to perform
the required duties properly. The close working relations
with the contractor demand it. The inspector should use the
given authority when the situation demands it and should
not abuse it. In addition, the contractor is entitled to know

what the specific authority of the inspector is and when the
work is not proceeding in an acceptable manner.

1. The inspector should have the authority to approve
materials and workmanship that meet the contract
requirements and should promptly give approvals,
where necessary.

2. The inspector should not be given the authority to order
the contractor to stop operations (c.f. “Disapproving or
Stopping the Work” in Chapter 7). When a contractor
is ordered to halt an active operation immediately, it
becomes a costly affair, particularly if expensive equipment
and material such as concrete are involved. If the stop order
is not justifiable by the terms of the contract, the contrac-
tor has just cause to demand reimbursement for the dam-
age that has been suffered. Because of the nature of the
inspector’s duties, the inspector cannot be familiar with all
the details of the contract nor with all the other contractual
relationships. Authority for the issuance of a stop order
should be left to the judgment of the architect/engineer’s
or owner’s project manager (see Chapter 7 for possible
exceptions to the rule). Furthermore, the power to “stop
the work” is often interpreted by the courts as control of the
work. This may expose the architect or engineer to tort
liability for any accidents or injuries on the job.

3. The inspector should not have the authority to approve
deviations from the contract requirements. This can be
accomplished properly only with a change order.

4. The inspector should not require the contractor to furnish
more than that required by the plans and specifications.

5. Under no circumstances should the inspector attempt
to direct the contractor’s work; otherwise, the contract-
ing firm may be relieved of its responsibility under the
contract.

6. Instructions should be given to the contractor’s superin-
tendent or foreman, not to workers or to subcontractors.

The following is quoted from a news report that exemplifies
one of the difficulties that can be encountered by attempting to
direct the contractor’s work or methods of construction. The
event was reported in ENR (Engineering News Record) on
May 5, 1997, under the heading of “Direction of the Work
by the Inspector—Boring Machine Wanders Off Course by
18 Feet.”

Seattle Public Utilities engineers are trying to figure out
options after a misdirected 3.5-ft-dia micro-tunneling machine
left the intended route of a new underground storm sewer and
ended up instead beneath the basement of a downtown store. The
18-ft-long, $600,000 Soltau mole, operated by tunneling
subcontractor Northwest Boring Co., Inc., Woodinville, Wash.,
was driven 18 ft out of the right-of-way, apparently as a result of
a city inspector’s error in plotting the mole’s course. City Project
Manager Pamela Miller says the error occurred after workers
moved a planned manhole from the store front. A new
directional mark that was 1 ft out line was apparently placed on
the pavement some 25 ft from the mole’s starting point, leading
operators to drive the machine off course. Engineers discov-
ered the error when the mole did not appear in the receiving

3Committee on Inspection of the Construction Division, “Recommended
Standards for the Responsibility, Authority and Behavior of the Inspector,”
Journal of the Construction Division, Vol. 101, No. C02, June 1975. Proceed-
ings of the American Society of Civil Engineers, pp. 360–363, inclusive.
Reproduced by permission.
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FIGURE 2.1. Engineer’s Joint Contract Documents Committee suggested Duties, Responsibilities,
and Limitations of Authority of Resident Project Representative.
(Copyright © 1996 by National Society of Professional Engineers.)

pit after 460 ft of pipe had been inserted into a 475 section of
tunnel. The glitch could add up to two months to the overall 
2-mile, $10.2-million project. It was scheduled to finish in July.
The city has not decided if it will continue the present course
by negotiating a permanent easement with property owners or
remove the mole and fill in the tunnel. Northwest President
Don Gonzales was unavailable for comment.

The Seattle Post-Intelligencer reported the event on
May 2, 1997, under the headline “City Shoots for 2nd Try

with Tunneler—$600,000 Funneled to Fix Eastlake Error,”
which is quoted in part as follows:

A miscalculation by a city inspector caused the micro-tunneling
machine to aim slightly to the left of where it was supposed to
go and to bore under the restaurant supply store.

Although most documents that define the inspector’s respon-
sibility and authority are the result of studies and recommen-
dations by professional societies such as the American
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Council of Engineering Companies (ACEC), American
Society of Civil Engineers (ASCE), the Construction Specifi-
cations Institute, Inc. (CSI), the National Society of Profes-
sional Engineers (NSPE), and the American Institute of
Architects (AIA), in at least one state such requirements have
been incorporated into law for certain types of work.

When the Resident Project Representative is a licensed
engineer and may properly be termed a Resident Engineer,

it may be desirable to delegate greater authority and dis-
cretion to that position. The document illustrated in
Figure 2.1 presumes that the Resident Project Repre-
sentative is not a licensed engineer, and if more authority
is to be delegated, some changes must be made in these
documents. This document has important legal conse-
quences, and consultation with an attorney is encouraged
if questions arise.

FIGURE 2.1. Continued
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FIGURE 2.1. Continued
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FIGURE 2.1. Continued
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Review Questions

1. What is apparent authority?

2. Give an example of delegated authority.

3. What are the dangers of allowing the inspector to super-
vise the work?

4. When should materials be checked by the inspector?

5. How much authority should be allowed the Resident
Project Representative or inspector—should he or she
be permitted to approve Change Orders affecting time
or cost?

6. Is it permissible for the owner’s representative to issue
instructions or orders to a subcontractor as long as they
are directed to a management representative of that
subcontractor?

7. Who should have the sole authority to stop the work?

8. Which of the following is an acceptable practice by the
engineer, the Resident Project Representative, or the
inspector?

a. To control the work
b. To supervise the work
c. To have the right to stop the work

9. True or false? If requested by the contractor, the Resi-
dent Project Representative or inspector may offer sug-
gestions as to how to do the work.

10. True or false? If an inspector discovers that the work of a
subcontractor is deficient, he or she should direct the
subcontractor to make the necessary corrections, then
tell the General Contractor what was done.

11. What are the three types of authority exercised in a con-
struction contract?

12. It is a well-known principle that the engineer should not
tell the contractor how to do the work; but, if the engi-
neer observes that the contractor’s construction meth-
ods appear to be unable to meet the specifications, what
should the engineer do?
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RESIDENT PROJECT

REPRESENTATIVE OFFICE

RESPONSIBILITIES

SETTING UP A FIELD OFFICE
The basic requirements concerning the setting up of a field
office for the Resident Project Representative (resident
engineer or inspector) will have been established in the
contract documents long before either of them reports to
the project site. It is normally the project specifications that
call for a field office for the Resident Project Representa-
tive, and these same provisions often include requirements
for field office furnishings, utilities, janitorial services,
sanitary facilities, and telephone. However, if the specifier
fails to call for field office facilities in the specifications for
a project that requires the services of a full-time Resident
Project Representative, the contractor that provided such
extras at no extra cost would soon be out of business; after
all, if the contractor was aware of the requirement for such
facilities at the time the job was bid, money would have
been allowed in the bid for this purpose—if not, it would
be unfair to expect it.

Many agencies that are involved in frequent construc-
tion contracts already own their own trailer-type offices
(Figure 3.1) and will normally have one moved to the con-
struction site at the beginning of the work. Thus, the con-
tractor has no reason even to suspect that the omission of
field office facilities from the specifications was an oversight.

What is to be done if a field office is needed but was not
specified? Perhaps the Resident Project Representative can
prevail on the contractor to provide a prefabricated struc-
ture for the inspector’s use, but the inspector and employer
should be aware that this often takes the form of a toolshed
structure that uses flap covers over side openings instead of
windows. Under such circumstances, the field office proba-
bly would not be provided with power or lights either, so if it
rains the resident engineer or inspector might be left with
three choices: leave the flaps open and get the plans wet;
close the flaps and sit in the dark waiting for the rain to stop;
or close the shed and stay outside in the rain. Thus, if the

resident engineer or inspector has been hired prior to adver-
tising the job for bids, it might be wise to ask the design firm
or the owner to assure that proper facilities will be provided
for the inspector in the specifications. It is not too late even if
the job is already out for bids, for as long as the bids have not
been opened, an addendum to the specifications may still be
issued that can provide for these facilities. One other alterna-
tive presents itself. Generally, a contractor will provide a field
office trailer for his or her own use (Figure 3.2). It is usually
not too difficult to obtain permission to set up a corner for
the Resident Project Representative’s own trailer—it sure
beats sitting in the rain.

Almost all construction contractors today are using
the trailer-type offices that are either available for pur-
chase or can be rented on a month-to-month basis. Most
of the larger trailers have inside toilets, are air conditioned
and heated, and are fairly easy to keep clean; some are even
carpeted.

Where the specifications do call for a Resident Project
Representative’s field office, it is not uncommon for a con-
tractor to offer to “share” the field office with the Resident
Project Representative by partitioning it across the middle,
setting aside one end for the contractor and the other end for
the architect/engineer. If the specifications will support the
Resident Project Representative in a request for a separate
trailer for an office, there should be no compromise or set-
tlement for a shared unit, as it is not a preferable arrange-
ment. There can be numerous reasons in support of the need
for a separate trailer and some of them are mentioned later
in the book. One of the principal reasons is security for both
architect/engineer or owner and the contractor and the
respective records and property of each and the ability to
hold confidential meetings in a separate unit. In a joint-use
trailer office, there are no secrets—when someone wants a
private conversation, whether it be the contractor or the
architect/engineer, you will notice a desire to go for a walk
around the site.

CHAPTER THREE
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FIGURE 3.2. Typical Contractor’s Field Office Trailer.

FIGURE 3.1. Part of a Large Agency-Owned Construction Field Office Complex, Aguamilpa Hydroelectric
Project, Nayarit, Mexico.
(Acting agency in the above photograph: Comisión Federal de Electriciodaol.)

FAMILIARIZATION WITH
CONSTRUCTION DOCUMENTS
Upon being engaged to provide resident inspection on a
project, the Resident Project Representative or inspector
should obtain a complete set of all contract documents,
including all contract drawings, standard drawings, specifi-
cations and specification addenda, and copies of all reference
specifications, standards, or test requirements cited. Suffi-
cient time should be spent carefully studying all of these

documents, until the inspector is thoroughly familiar with
all phases and details of the project as shown on the plans
and specifications. This type of review should ideally take
place in the office of the design organization so that the
inspector can obtain firsthand responses to questions from
the design staff. This enables a better understanding of the
project by the inspector, and as a result, a more smoothly run
project. The inspector should mark all areas containing
key provisions and each area where special care must be
taken. Cross-references should be carefully noted so that the
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affected sections in the specifications can be flagged to
indicate locations where the different trades must interface
or the work of different contractors must be coordinated. It
is also wise to mark those areas where special tests or inspec-
tions are specified and where samples are required.

At the same time, the Resident Project Representative
must study the contract General Conditions (“boilerplate”)
of the specifications, as these provisions set the stage for
almost all of the construction administration functions that
will need to be performed. It is an especially good idea to set

up a chart showing all the tests required, each type of test,
the reference standard, the frequency of testing, and the
specification section reference where these are called for
(look ahead to Figure 3.12). This should be done prior to
starting the work at the site.

Early in the project, a complete list should be compiled
in chronological order that shows the dates on which every
milestone event of the project is to take place (Figure 3.3).
This should include meetings, submittals, tests, delivery
dates for equipment, contractor partial payment requests,

FIGURE 3.3. List of Project Milestones.



scheduling of surveys, final date for submittal of “or equal”
items, and all other “milestone” events.

EQUIPPING THE FIELD OFFICE
Field office equipment and supply requirements will vary
from one job to the next, but on many public agency projects
or larger private ventures such as high-rise buildings, hospi-
tals, schools, and similar projects where the field manage-
ment of the construction is more organized and formal, the
Resident Project Representative’s field office facilities may
include any or all of the following:

1. Several desks, chairs, and a conference table

2. One or more plan tables and drafting stools

3. A plan rack or “stick file”

4. A four- or five-drawer filing cabinet

5. Telephone service (not coin-operated)

6. Bookcase

7. Inside toilet and lavatory (or adjacent portable unit)

8. Water, power, and lights

9. Heating and cooling facilities, as required

10. Janitorial services to clean the facility.

In addition to furnishings, as listed above, it is not uncom-
mon to require the following equipment for the owner’s or
architect/engineer’s use during the life of the project:

1. Electrostatic copy machine

2. Fax machine with dedicated telephone line

3. Personal computer (PC) with digital subscriber line
(DSL)/cable, modem, and printer. The PC should be
loaded with standard office software (word processor,
spreadsheet, database, etc.) and all construction manage-
ment software (scheduling, online meetings, Web-based
project management, Building Information Modeling,
etc.) intended to be used by all parties to the construc-
tion project. The PC must be capable of running all the
software, and the software must be the same version as
that intended to be used by the contractor.

Most of these items might normally be specified to be
furnished by the contractor and thus would be included in his
or her bid price. In addition to the items provided by the con-
tractor, the Resident Project Representative or inspector’s
employer would be expected to provide such additional items
as a postal scale, a calculator, and all expendable office supplies.

On smaller projects, the facilities provided would be
scaled down accordingly. The items just listed might reason-
ably be expected to be provided on a project involving a con-
struction cost of somewhere over $1 million and involving
over a full year of construction time.

Ordering Supplies and Equipment
It is generally too late if the Resident Project Representative
reports to the field office empty-handed, only to find that
the wheels of the construction process are already in motion.

Before leaving the home office to take up residence in the
new field office, the Resident Project Representative would
draw as many office supplies and equipment as one might
expect to need. The full list might conceivably include most,
if not all, of the following items:

1. Report forms

2. Field books or “record books” for diaries

3. Stationery

4. Transmittal forms

5. Envelopes (all sizes)

6. Multipurpose/copy paper

7. Columnar pads (for estimating)

8. Loose-leaf notebooks (8 1/2" × 11" three-ring type)

9. Pens, pencils, felt-tip pens, highlighter pens

10. Rejection or nonconforming tags

11. Minimum of two weeks’ supply of film or electronic
media for all cameras

12. Appropriate electronic data storage media

In addition to the other supplies and equipment previ-
ously listed, the resident engineer or inspector should acquire
all of the normal personal protective equipment required
under Occupational Safety and Health Act (OSHA) for the
types of work and environmental field conditions that are
likely to be encountered.

ESTABLISHMENT OF
COMMUNICATIONS
Although this is one area in which the contractor almost always
excels with regard to maintaining contact with members of its
own field staff, some design firms and owners are beginning to
realize the value to them, in both time and money, in investing
in some means of direct communication with the Resident
Project Representative at all times. The types of personal
communications devices that offer the most value to the
architect/engineer, owner, or contractor for maintaining con-
tact with the field office include the following:

1. Field office telephones (not coin-operated)

2. Cellular telephones

3. Two-way radios (walkie-talkies)

4. Cordless landline telephones

5. PDAs (Personal Digital Assistant) with wireless Internet
access

Each of these pieces of communications equipment has its
own particular best application and limitation, and it is
seldom that all of them will be used on a single project.

Field Office Telephone
The field office telephone is by far the most common
device, and regardless of whether or not any other commu-
nications devices are provided, every field office should be
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FIGURE 3.4. Typical Cellular Phone.
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provided with a telephone (not a pay phone) for voice
communications. In addition, a second telephone line
should be provided for a fax machine. The design firm or
owner should be careful in specifying its telephone needs, as
it could find itself in the rather unique position of being
furnished with a telephone that only connects to a private
phone system. It may be necessary in some cases to specify
that the contractor’s field office must have a telephone and
the Resident Project Representative’s field office must also
be provided with a telephone on a separate line connected
to an established telephone exchange. If the contractor is
connected to a private phone system, the Resident Project
Representative’s telephone should also be capable of being
connected to the contractor’s private phone system in addi-
tion to the established telephone system. The contractor
should allow the design firm, the owner, or their authorized
representatives or employees free and unlimited use of
the field office telephone for all calls that do not involve
published toll charges. Any toll charges received should be
billed to the owner by the contractor at the rates actually
charged the contractor by the telephone company.

Cellular Telephone
A cellular telephone (Figure 3.4) is potentially valuable to a
resident engineer or inspector, but it represents a cost that
may be difficult to justify. Contrast this with the use of a
pager, which can let the inspector know immediately to call
the office, regardless of where the inspector may be at the
time. There are other situations, however, where a cellular
radio-telephone can be of great service in construction. For
a roving engineer or inspector who must serve the needs of
numerous project sites and who spends a great deal of time
on the road within range of a cellular receiving station, or
for the inspector of a project such as a long pipeline, high-
way, or canal, a cellular radio-telephone used in a cellular
service area can be an extremely useful tool, provided that
uninterrupted service is available in the construction area.

The Resident Project Representative should not consider
CB radio for this purpose, as it is not sufficiently reliable

unless served by repeater stations at strategic locations—and
that really gets costly.

Two-Way Radios (Walkie-talkies)
A two-way commercial radio (not CB radio) is a device best
suited to on-site communications. Projects that involve a
crew of several persons at remote locations within a large
construction site, and operations that involve the issuance of
instructions over relatively short distances, will find that
two-way radios are great time-savers. They can eliminate
the sometimes misunderstood hand signals, and a clear line
of sight need not be maintained to communicate within
reasonable distances.

Some variations include a combination two-way radio
and cellular telephone. Typically, these have the full capabil-
ity of a two-way radio and a limited capacity of a cellular
telephone. In the cell phone mode, they can be programmed
to provide full service on both incoming and outgoing calls,
or they can be restricted to allow the user to initiate calls, but
not to receive calls.

Cordless Landline Telephone
For the small construction site, the cordless telephone
appears to be a convenience well suited to the one-person
field office. Many different cordless landline telephones are
on today’s market, and no specific recommendations are
offered, but a reliable instrument can be the answer to the
age-old problem of being able to reach the Resident Project
Representative when away from the field office, but still on
the site. A cordless telephone is not a substitute for a regular
telephone in the field office, however, as the field office tele-
phone is necessary to make the system work.

There are some limitations of use, however, that
should be considered before investing in the system. Basi-
cally, it must be understood that all cordless telephones are
in reality small handheld radio transmitter-receivers with
very short transmission ranges. The system is only suited
to small jobs where the user is never very far from the



location of the field office where the base radio set is
installed. Thus, for a pipeline or highway job, it appears
to be quite unsuitable. One must also understand its phys-
ical limitations. For example, there are sometimes radio-
shielded areas on a construction site where transmission
and reception is limited. This condition is remedied
merely by moving the position of the cordless unit. How-
ever, if a call were to have been received while the instru-
ment was in a shielded area, the user would have no
knowledge of it. If the caller to the site is aware that a
cordless telephone is being used, the appropriate thing is
simply to redial the call a few minutes later when it can be
presumed that the Resident Project Representative or
inspector is out of the shielded area.

A cordless landline telephone set consists of two units.
One is a small battery-powered hand unit that can be carried
on the user’s belt to anywhere on the site. The second is a
combination landline telephone and radio receiver that can
be plugged into the standard telephone outlet wherever the
field office telephone has been installed. The incoming calls
are first picked up by the base unit and relayed by radio to
the handheld unit being carried by the Resident Project Rep-
resentative or inspector. For outgoing calls, you simply
reverse the procedure.

Except for the first cost of acquiring the instrument
itself, the operating cost is the same as that of an ordinary
landline telephone.

PDAs
A PDA can be a handy tool for real-time communications on
a project. However, PDA applications to electronic project
management program applications are generally limited to
those that do not require a lot of input on the PDA screen.
An added capability can be realized with a PDA which pro-
vides wireless Internet capability. For example, updating a
punch list is very efficient on a PDA because you can have
a sort by room and item number, and the user is merely
required to indicate whether to accept the item or not. Other
uses include the ability to create safety or correction notices
from the field, send and receive e-mail, and maintain a list of
contacts with phone numbers. The key to effective use of the
PDA is to make extensive use of pick lists instead of data
entry by stylus.

In an ideal situation, a field person would have access
to a computer in the field office that has a cradle attached
to it and the PDA. Whenever the person is in the field
office, he or she can put the PDA in the cradle and synchro-
nize information with the PDA and the database. Then
anything started in the field on the PDA can be completed
in the database or just sent directly from there. Anything
done by anyone else in the organization can be retrieved to
the PDA if that application resides there. As an example,
new Punch List items could appear in the list after having
been entered by the architect/engineer at some other
location.

HANDLING JOB-RELATED
INFORMATION
The establishment of communications on a project does not
stop with the procurement of communications hardware.
Field communications is a term that must also be applied to
the procedures for handling and transmitting job-related
information from one party to the other, the determination
of who is authorized to receive and give project information,
and the routing instructions for the transmittal of all com-
munications, records, and submittals (Figure 3.5). At the
beginning of a job, one of the first and most important
things to be determined is the establishment of the autho-
rized line of communications and authority and the method
of handling such information. Such communications can be
effectively handled electronically (see Chapter 5) or by the
traditional hand methods.

Generally, it has been found preferable to establish the
Resident Project Representative as the only direct link between
the contractor and the design organization even though the
matters being communicated may be intended for the project
manager of either the owner or a separate firm. In this way, all
transmittals will be received first by the Resident Project Rep-
resentative, who will log them into the field office record
book, and only then transmit them to the project manager. In
the office of the design organization, a similar procedure is
followed. All transmittals at that end should be received only
by the project manager; if they are intended for other mem-
bers of the design staff, they should be distributed through the
project manager. In this way, there is always a single point of
communication at each end: the Resident Project Representa-
tive in the field and the project manager at the design office.

Similarly, for the contractor, it is desirable to submit all
data through the field office. No submittals should be per-
mitted directly to the architect/engineer by any subcontrac-
tor or supplier at any time (see “Contractor Submittals” in
Chapter 4).

All requests for deviations, Change Order claims, shop
drawing submittals, and similar transmittals should be
refused by the project manager if they are not transmitted
to him or her through the Resident Project Representative.
Otherwise, the records would be incomplete, and, often,
coordination is lacking because the information may have
bypassed the project manager or Resident Project Repre-
sentative, resulting in conflict or confusion in the field
administration of the work. Similarly, submittals from sub-
contractors or materials suppliers should never be received
by the Resident Project Representative directly, but only
through the hands of the general contractor. After all, it
is the contractor’s obligation to receive and approve all such
transmittals before being considered for acceptance by the
design firm. Officially, the subcontractor does not even
exist, as far as the owner is concerned, because the owner
entered into a contract with the general contractor only,
and thus no contractual relationship exists between the
owner and any subcontractors or material suppliers.
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FIGURE 3.5. Routing of Submittals in Construction.
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STAFFING RESPONSIBILITIES
Staffing a field inspection office is usually not the responsi-
bility of the Resident Project Representative but is normally
done by the design firm, the owner, or in the case of a CQC
contract, the contractor. However, the Resident Project
Representative should understand the types of persons
required on some representative types of projects, because
the Resident Project Representative will usually have the
responsibility of supervising their activities.

Generally, on a project large enough to support a full-
time Resident Project Representative, the personnel needs of
the project may vary from a single field representative of the
owner or design firm under the responsible charge of a
professional engineer or architect and backed up by occa-
sional temporary special inspectors to ensure building code
compliance, to a moderate-sized staff of three to five persons
on a slightly larger project. Included as a part of this larger
staff would be the Resident Project Representative, a full-time
field inspector, possibly a field office assistant with estimating
background, and a clerk-typist.

Staffing Level of Field Office
On an exceptionally large number of projects where there
were major claims, it was found that there was a failure by the
architect or engineer and the owner to provide an adequate
field force at the site during construction. It seems to be a pop-
ular myth that a Resident Project Representative is all that is
necessary and that assigning more persons to the site is merely
gilding the lily. Nothing could be further from the facts.

Generally, on small projects of $1 million or less a single
on-site representative may be all that is necessary. On certain
types of larger projects, however, consideration must be
given to employing two, three, or more persons at the site,
full time. Although there is no known study of all types of
projects, some investigation was made on the construction
of treatment plants, and some guidelines were formulated by
the State of California Division of Water Quality (DWQ) as
administrators for the Environmental Protection Agency
(EPA) Clean Water Grant Program in that state. Under
their approach, only the number of on-site employees was
addressed. In their analysis no distinction was made as to the
types of persons to be present at the site or whether clerical
help was necessary. The California DWQ guidelines are sum-
marized in the table shown in Figure 3.6.

Subsequent to the development of these data, the author
has done further study and determined qualitative guide-
lines as well. In the typical failure cases investigated, on-site
representation was by a single but highly qualified registered
professional engineer with significant field experience. The
breakdown was traced to the demands upon the Resident Pro-
ject Representative’s time by both the administrative require-
ments and the on-site technical inspection requirements.

If you assume a situation involving one Resident Project
Representative on a $6 million federally funded project, it is
safe to say that over 80 to 95 percent of this person’s time
must be spent on administrative matters that preclude being
in the field during many periods of critical need. Thus, seri-
ous problems can occur on-site without the Resident Project
Representative’s timely knowledge. Unfortunately, the largest



FIGURE 3.6. EPA Field Office Staffing
Guidelines for Wastewater Treatment
Plant Construction.

FIGURE 3.7. Breakdown of Field Office
Staffing Guidelines.

portion of these administrative matters involves tasks that do
not require any knowledge or skill above the level of an ordi-
nary clerk. As one CM put it to the author, “Today we aren’t
building buildings, we are pushing paper.”

Types of Personnel Assigned to Field Office
The usual method of solving the understaffing problem in
the field is to assign another person to the site to help. But
in a classic case of misguided good intentions, the second
person is usually an inspector, because in the architect/
engineer’s or owner’s mind, that is where the help is needed.
This person also has a heavy load of paperwork to do in sup-
port of his or her own activities on-site. As if to further com-
plicate the problem, the Resident Project Representative now
must add the burden of supervision and personnel adminis-
tration to the already heavy administrative load. Thus, the
Resident Project Representative, the highest-paid on-site
person, is 95 percent occupied with administrative tasks,
of which probably 70 percent could be performed more
economically by a clerk. Meanwhile, an inspector who can
devote perhaps no more than 75 percent of chargeable time
to on-site inspection is on the site.

The answer by now should be obvious. In assignment
of personnel to a job that justifies more than one person,
based upon the EPA table shown in Figure 3.6 and the
breakdown of that data shown in Figure 3.7, the first assign-
ment is the Resident Project Representative. The second
assignment should be a field clerk, not an inspector. The
field clerk will relieve the Resident Project Representative of
up to 70 percent of the routine paperwork burden, leaving
the most qualified and highest-paid on-site person available

to perform on-site inspections and troubleshoot to prevent
field problems. This will leave the project with more time
chargeable to inspection than the previous example utiliz-
ing an inspector as the second person, and at the same time
it will substantially cut salary costs. As the work increases in
complexity, inspectors can then be added as needed.

Percent of Time Expended by Each
Classification toward Various Tasks
The table in Figure 3.8 illustrates the cost benefits of utilizing
a clerk in the field.

DERIVATION OF THE FIELD
COST INDEXES (FCIS)
The value of the FCI is based upon a benefit-to-cost rela-
tionship, wherein

where

I = inspection time in percent of each individual’s total
daily time on the job

Ie and Ii = inspection time by the Resident Engineer
and inspector, respectively

 FCI =

percent of time spent
in inspection

* respective
pay rates

all field pay rates 

 FCI =
 benefits

 costs 
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Case Type

Field Cost
Index*
(FCI)

InspectionClerical WorkAdministrative/
Management

Classification

FIGURE 3.8. Comparison of Field Cost Benefits by Effective Utilization of a Field Clerk.
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and

R = pay rate for each respective field classification

Re, Rc and Ri = pay rates for the Resident Engineer,
clerk, and inspector, respectively

The FCIs in the following examples were based upon
the assumption of the billing rates listed below for the Resi-
dent Engineer, clerk, and inspector. The index may vary
slightly depending upon the relative costs in other firms. The
higher the FCI value, the greater the savings.

To apply this principle to a numerical example, assume
the following field billing rates for the Resident Engineer,
inspector, and clerk, respectively:

Then, based upon the work distribution percentages
indicated in Figure 3.8, we can calculate the following cases.

Case 1: One Resident Engineer on-site only

Case 2: One Resident Engineer plus one inspector at
the site

Case 3: One Resident Engineer plus one clerk at the
site

 FCI =
Ie Re

Re + Rc

=
0.70 * 58.00

58.00 + 18.00
= 0.53 ( good) 

= 0.28 (low) 

=
 (0.05 * 58.00 ) + (0.75 * 29.00)

 58.00 + 29.00

 FCI =
Ie Re + Ii Ri

Re + Ri

 

 FCI =
Ie Re

Re

=
0.20 * 58.0

58.0
= 0.20 

Rc = 18.00 per hour 
Ri = 29.00 per hour 
Re = 58.00 per hour 

Case 4: One Resident Engineer, clerk, and inspector at
the site

Then, by comparing the FCI values, it can be seen that if
two persons were assigned to a field office, there would be an
approximate 30 percent cost savings by utilizing a clerk as the
second member of the field staff instead of an inspector, while
providing approximately 88 percent of the total inspection
hours that would have been available with an inspector.

As evidenced by the increase in the FCI through the use
of a clerk at the project site, a significant cost savings can be
achieved, while at the same time more technical expertise in
construction is made available on-site without added cost. A
valuable benefit is the fact that not only is field morale
increased, but also project documentation is usually better
and more consistent. Thus, in case of claims, the owner and
architect/engineer are better protected.

The chart in Figure 3.7 provides a general guideline for
the assignment of field personnel to a project similar in com-
plexity to a wastewater treatment plant or plant addition. It
must be emphasized, however, that project cost alone is not
an indication of the level of field staffing required, and that
each case must be examined upon its merits. Staffing require-
ments for construction field offices will vary significantly
depending upon the type of project, the number of areas in
which the contractor will be working, the number of separate
activities being concurrently pursued by the contractor, the
type of construction contract (multiple prime, fast-track,
etc.), and the complexity of the project. The average distribu-
tion of field costs under different staffing arrangements can
be compared graphically in the chart in Figure 3.9.

The Resident Project Representative is the highest-paid
member of the field team of the owner or architect/engineer,

 = 0.62 ( good) 

 =
(0.65 * 58.00) + (0.95 * 29.00)

58.00 + 29.00 + 18.00

 FCI =
Ie Re + Ii Ri

Re + Ri + Rc
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FIGURE 3.9. Average Distribution of Field Costs in Dollars per 100 Dollars, by Activity.

Field Office (Or Primary Field Office, If More Than One)

Resident Engineer only 16 m2 (2.4 m by 6.4 m body)
168 ft2 (8 by 21 ft)

Resident Engineer and a
clerk

19.3 m2 (2.4 m by 7.9 m body)
208 ft2 (8 by 26 ft)

Resident Engineer, one
inspector, and a clerk

24 m2 (2.4 m by 9.7 m body)
256 ft2 (8 by 32 ft)

Resident Engineer plus 
two inspectors and a clerk

39 m2 (3.0 m by 12.8 m body)
420 ft2 (10 by 42 ft)

Secondary Field Office

One inspector or field 
engineer

12 m2 (2.4 m by 4.9 m body)
128 ft2 (8 by 16 ft)

FIGURE 3.10. Allotment of Resident Engineer’s Time.

and thus it is incumbent upon the project manager to pro-
vide for the most effective utilization of his or her services.
In Figure 3.10 two of the cases from Figure 3.9 are portrayed
again graphically. It can be seen that the utilization of a field
clerk in lieu of an inspector as the second assignment to a
project (Case 3 in preference to Case 2) can improve project
cost efficiency considerably.

SELECTION OF TRAILER-TYPE
FIELD OFFICES
When specifying the field office requirements in the project
specifications, consideration must be given at that time as to
the staffing requirements of the project to assure adequate
working space for all persons assigned to the project. Selec-
tion of office trailer size should be based upon the maximum
ultimate occupancy load. The following guideline is suggested
as a minimum based upon the use of trailer-type field offices:

Figure 3.11 illustrates the typical floor plans and layout
of field office trailers available from one major national
organization dealing in sales, lease-purchase, and rental of
such equipment.

nandinikumari
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CONSTRUCTION SAFETY
Although it is clearly understood that the Resident Project
Representative’s involvement in construction safety is
limited (see Chapter 9), and that the general contrac-
tor has the principal responsibility for all construction
safety compliance, there are certain considerations that
should be kept in mind by each inspector on the site. The
degree of the Resident Project Representative or inspec-
tor’s involvement may vary somewhat depending upon the

terms of the specific contract provisions and the actual
circumstances surrounding each case of a potential
hazard.

Occasionally, a contract for inspection may require the
inspector to monitor the contractor’s safety program to
assure that an effective safety program is being provided
(not uncommon in federal contracts). The inspector may
be required to be involved in meetings with the contractor
to discuss safety measures, and where observing project
safety has been included as one of the inspector’s duties,

FIGURE 3.11. Typical Floor Layout of Available Construction Field Office Trailers.
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Data used are fictitious

for illustration only

FIGURE 3.12. Example of a Testing Plan.

personal assurance should be obtained that safe practices
are being followed. Some of the matters of concern in this
type of responsibility are as follows:

1. Review of the contractor’s accident prevention pro-
gram that is required by the local OSHA compliance
agency.

2. A code of safe practices developed by the contractor and
checked by the inspector for each project.

3. Various permits that may be required prior to starting
specific work items, such as excavation, trench shoring,
falsework, scaffolding, crane certifications, and similar
requirements to be verified before allowing the contrac-
tor to begin.

4. Other safety items that may be pertinent to the contract,
such as blasting operations, personal protective gear
required, backup alarms for equipment, rollover protec-
tion guards on equipment, traffic control, and similar
protective requirements to be confirmed.

5. The reporting of fatal accidents or disabling accidents to
the local safety compliance agency as required.

The inspector’s responsibilities with relation to the
handling of hazardous conditions and the effect of various
construction contract provisions on the administration of
safety requirements are explored in greater detail in
Chapter 9.

DEVELOPMENT OF AN
INSPECTION PLAN
It is desirable for each inspector to take a systematic approach
to the quality control or quality assurance functions that are
required for the project. Even if no formal plan is required to
be submitted to the owner as a part of the quality control
provisions of the contract, such as in a federal CQC opera-
tion, such a plan is an excellent inspection tool, and the Resi-
dent Project Representative is urged to plan ahead by
developing an outline of all the inspections that must be
made, a checklist of points to look for, and a list of the types
and frequencies of all tests that are required.

An inspection plan for submittal to the owner agency
might reasonably be expected to cover all or some of the fol-
lowing items:

1. Establishment of detailed inspection procedures.

2. Outline of acceptance/rejection procedures.

3. Preparation of a chart showing all tests required, when
they are needed, the frequency of sampling and testing,
the material being tested, and who is obligated to per-
form the tests (Figure 3.12).

4. Establishment of who will be responsible for calling the
laboratory for pickup of samples for testing, who will
call for special inspectors when needed, and to whom
such outside people will be directly responsible on the
project.
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5. Identification of who must physically prepare samples
for testing, the contractor or the inspector; determina-
tion of whether the contractor will provide a laborer to
assist the inspector in obtaining samples and transport-
ing samples for testing.

6. Establishment of ground rules for acceptable timing of
work operations after sampling and testing; mandatory
scheduling must be provided to assure not only time to
make samples and tests, but also time to make correc-
tions needed before work may be allowed to continue.

Often, on a federal project involving a CQC operation,
if an architect/engineer firm is selected to provide quality
assurance, it is required to submit a formal construction
surveillance and inspection plan prior to beginning the work.
Under such a program, the architect/engineer must provide
a Resident Project Representative and an appropriate field
staff at the construction site, plus home office support as
required. Implementation of such a program requires the
architect/engineer, the construction manager, and the Resi-
dent Project Representative to meet the contractor prior to
beginning each phase of the work and to define the respon-
sibilities of each party under the contract. At that time, the
contractor should be asked to submit and explain his or her
established systems for quality control and his or her
accident prevention program. These programs should then
be reviewed by the architect/engineer or owner and the
Resident Project Representative, and the programs must be
compared with the specific requirements of the contract.
Suggestions, if warranted, should be made by the Resident
Project Representative at that time.

OTHER JOB
RESPONSIBILITIES
In addition to the items covered previously, there are numer-
ous other field responsibilities that the Resident Project
Representative must expect to cope with. These responsi-
bilities in connection with the tasks described are only high-
lighted in this chapter, as the technical details of administering
each of the listed subjects is covered more thoroughly in the
chapters that follow. Naturally, much of the Resident Project
Representative’s work will have to be done in the field office.
Unfortunately, in today’s complex society, the resultant paper-
work required means that a good portion of the Resident
Project Representative’s time must be spent writing and
recording data. Administration of a construction project is no
longer as simple as it was in days past, when all that was
needed was a thorough knowledge of construction—today,
the paperwork is just as vital as the inspections themselves.

Construction Planning and Scheduling
A Resident Project Representative on a sizable project will
most certainly become involved in construction scheduling,
or at least in an evaluation of the construction schedules

prepared by the contractor. An inspector who does not have
a basic understanding of the principles involved will be
hard-pressed to fulfill all administrative responsibilities. The
two principal types of schedules that the inspector will most
likely encounter are bar charts and network diagrams.

In a network diagram, the Resident Project Representa-
tive should be capable of recognizing logical and illogical
construction of a schedule. In addition, realistic scheduling
times, compatible delivery dates for equipment and materi-
als, critical path operations, float (slack) times, and other
related items of a network schedule must be checked. Also,
frequent comparisons to see if the actual construction events
are following the network diagram must be made, and the
inspector should check to see that updated network data are
provided as required.

Contractor’s Plant and Equipment
Although it is rare that the resident engineer or inspector
will be required to check the contractor’s equipment, it is an
occasional requirement under the provisions of some public
agency contracts. If equipment inspection is required, all
that is normally expected of the inspector is a check of each
piece of major equipment and a determination of whether it
has the necessary safety devices and that such devices are all
in good working order. This includes devices such as safety
cages, backup bells, guards over moving parts, and similar
items. In addition, the equipment check should include an
evaluation of whether the exhaust emissions are excessive
and that there are no cracked windshields or bad tires on
automotive or other heavy motorized equipment.

Measurements for Progress Payments
One of the traditional responsibilities of the Resident Project
Representative is the review of the contractor’s monthly
partial payment request to see that the quantities of materials
and equipment delivered to the site or used in the work agree
with the quantities for which the contractor has requested
payment. It should be kept in mind that on a lump-sum
project, the Resident Project Representative must still make
monthly pay estimates of the contractor’s work. However, the
accuracy of the measurements is not as critical as it would
be on a unit-price contract, because such differences will
be made up in the end. This is not meant to suggest that
the inspector can afford to be careless about quantities on a
lump-sum job, as it is highly undesirable to allow the owner
to pay for more work than has actually been accomplished as
of the date of the payment request. Such overruns would
completely defeat the purpose of the normal 5 to 10 percent
retention that is usually held by the owner until the end of
the project. If no retention money is held, even on lump-sum
projects, the cumulative monthly progress payments must be
carefully controlled to avoid overpayment.

On a unit-price contract, a precise measurement must be
made of all construction quantities, and generally a system of
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measurement is spelled out in the specifications under the
heading “Measurement and Payment,” so that there can be no
argument as to where, how, and when the measurements for
pay purposes must be made. Errors in measurement or over-
looked items under a unit-price contract can cost the owner
an immense sum of money. Because of this fact, many mea-
surements for such contracts are performed by the design
firm utilizing the services of a survey crew to determine pay
quantities of pipe, to cross-section a borrow area to deter-
mine the exact quantities of earth excavated, and to make
similar measurements.

The subject of measurement and payment during
construction is covered in detail in Chapter 17, where
numerous methods are described and some of the typical
pitfalls are discussed.

Filing of Notices and Certificates
Although the filing of legal notices is primarily the responsi-
bility of the owner, that job may be delegated to the Resident
Project Representative or project manager as an owner’s
representative. The notices and certificates themselves will
normally have been prepared when the Resident Project
Representative receives them; however, some knowledge of
the process involved should be understood.

Such notices include the filing of the Notice to Proceed
as well as the Certificate of Completion or Certificate of
Substantial Completion at the close of construction. In
addition, the inspector may be involved with the serving or
filing of other forms of construction documents such as
the Field Order and Deficiency Notice as well as special
notices calling attention to imminent safety hazards that
require immediate correction to remove a hazard to life or
health.

Evaluation of Construction Materials
and Methods
The Resident Project Representative is frequently called
upon to evaluate construction materials and methods. The
responsibilities should be clear, however, and although the
expertise of the Resident Project Representative is necessary
for the good of the project, any such recommendations
should be made, in writing, only to the responsible architect
or engineer, who will be the final authority as to what action
to take. It is to be hoped that the architect or engineer will
also recognize the value of following a formal transmittal
procedure and, after reaching a decision, will submit all
instruction or responses directly through the Resident
Project Representative instead of mailing or delivering them
directly to the contractor.

The work on a project may also involve the preparation
of work statements, estimates, and data to contractor-
requested changes. The procedures are similar to those
specified for evaluations of materials and methods. A fuller
discussion of the handling of contractor submittals is
covered under “Contractor Submittals” in Chapter 4.

REQUESTS FOR
INFORMATION (RFIS)
One of the most frequent contributors to construction delay
claims is the handling (or mishandling) of contractor-generated
requests for information or clarification. If you have a construc-
tion project under way and an RFI is received from the on-site
contractor, my advice is start responding to the problem NOW.
Don’t wait until it is convenient, because it will never be conve-
nient. As an immediate solution to the problem or inquiry, at
the very least, convey through an e-mail to the contractor that
you are working on it.

If you are operating on an electronic project management
program, RFIs can be sent through the database on a work-
flow route determined by the owner or architect/engineer (see
Figure 5.12). Routes can be set up for each design discipline
and for combinations of several disciplines. The route partici-
pants as well as all authorized interested parties are notified of
the pending and completed actions. RFIs are action items and
can be coded for the decision log.

Record Drawings
A large portion of the work on many projects includes the
posting of “as-built” information on a set of prints at the
construction site. This is sometimes followed by a require-
ment that all such records of changes be drafted onto a set of
reproducibles of the contract drawings. This is intended to
provide the owner with a permanent record of each feature
of a project as it was actually constructed. The normal con-
struction contract usually calls for the contractor to make a
set of record drawings by marking a set of prints with all
changes from the original drawings as bid, including all
Change Orders, alignment changes, depth changes of under-
ground pipes and utilities, and all other items that are not
the same as they were originally drawn.

Where computers are being used, record drawings, as
well as contract drawings, can be attached to electronic
mail for distribution and viewing, as well as nondestructive
markup using a browser. A current drawing list can be
accessed readily by any authorized user of construction
management software that has been designed for contract
administration by the owner or architect/engineer.

The term as-built drawings should be discouraged
because of the legal implications involved when the architect
or engineer signs a certificate that says that everything shown
on the drawings is exactly as constructed—this act could
haunt the architect or engineer for years. The drafting of such
data onto a set of transparencies is often required, but the
resident engineer or inspector should be particularly careful
when making commitments that the condition of the con-
tract that requires the preparation of record drawings does
not in itself mean that they will be drafted on reproducibles.
It merely means that all changes will be marked (usually with
colored pencil) on a set of record prints at the site. If work
on the transparencies is required, it will be performed as a
separate contract item by copying from the record drawings.
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Many field people have been very lax in assuring that all
record drawings are kept up to date, and unfortunately, the
oversight may not be discovered for several years if no further
work is constructed in the same area. It is a vital concern and
should not be overlooked. The most common procedure is for
the contractor to prepare the record drawings as the project

progresses by clearly and legibly marking a set of prints that at
the end of the project are turned over to the architect/engineer
or to the owner’s engineers for checking. After approval by the
architect/engineer or owner, these record data are normally
turned over to the owner, or if the contract calls for it, drafted
on a set of tracings and then turned over to the owner.

Review Questions

1. Evaluation of the contractor’s schedule submittal
should be limited to what three principal concerns?

2. Why is it desirable to prepare an inspection plan prior
to construction?

3. What basic equipment (not furnishings) should be
required in a construction field office?

4. A project has field trailers for the Resident Project Rep-
resentative at the construction site and an off-site home
office for the project manager. It is a traditional contract
with an outside engineer/architect and a general con-
tractor with three subcontractors constructing the
work. From the following list, specify, in numerical
order, the routing of submittals from a subcontractor to
the engineer/architect.

a. _______ A/E project manager
b. _______ Design reviewers
c. _______ General contractor
d. _______ Resident Project Representative
e. _______ Subcontractors

5. You have been asked to plan the staffing of the Resident
Project Representative’s field office for a wastewater
treatment plant that is going to be constructed. The
estimated construction cost is $36,000,000.00 for the
project to be constructed over a two-year period. What
is the probable total number of field personnel recom-
mended? Based upon the chart in Figure 3.7, list their
classifications and the number of personnel in each field
classification recommended for the project.

6. For a project that will be staffed by a Resident Project
Representative, two inspectors, and a field clerk, what is
the minimum size recommended for the field office
trailer?

7. What is the correct terminology for the final set of pro-
ject drawings that have had all of the latest changes and
field conditions marked on the drawing set?

8. What is an RFI and how is it used?
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DOCUMENTATION: RECORDS AND REPORTS

In the earlier years of construction, all that seemed to be
needed to assure quality construction was the assignment
of a full-time Resident Project Representative who pos-

sessed many years of experience and a track record of suc-
cessful projects. The philosophy was based upon the premise
that the Resident Project Representative would ensure that
the owner received his or her money’s worth by applying the
knowledge learned through the years of construction experi-
ence. No detailed records were kept; in fact, many decisions
were made in the field that should have been made by the
architect or engineer, and many “deals” were made involving
construction trade-offs, without any documentation.

Unfortunately, too many of the old-time inspectors are
still operating in this manner. In a recent case involving the
installation of an underground pipeline with a special joint
detail that was causing some trouble, an inspector “solved”
the field problems (or thought he did) and, upon complet-
ing the project, proudly moved on to another project where
the virtues of his technique of handling the previous job
were extolled. Shortly after completion, unknown to the
inspector, most of the joints were found to leak. Unfortu-
nately, no daily reports were filed nor did the inspector
maintain a daily diary. A couple of years later a lawsuit fol-
lowed in which the contractor wanted to recover the addi-
tional costs, claiming that the engineer’s design was wrong,
that the manufacturer’s product was deficient, and that
changes had been made at the direction of the inspector that
cost the contractor additional money without solving the
problem. The engineer, without the benefit of any documen-
tation to support a counter position, was forced to settle at a
considerable disadvantage.

The engineer of record was placed in a very vulnerable
position as a direct result of the failure of the inspector to
maintain adequate records. If daily reports had been made out
and submitted to the engineer regularly, it is quite probable
that the engineer may have had the opportunity to review the

problem and to take corrective action at an early date, possibly
preventing the occurrence of the problem.

It was vital to the engineer’s and owner’s defense that
they be capable of documenting the day-by-day events that
led up to the problem, as well as the substance of conversa-
tions that took place between the inspector and the contrac-
tor, and what commitments, if any, were made by either
party. Of prime importance was the issue of whether the
inspector had actually warned the contractor of the possibil-
ity of leakage in the joint. This inspector had previous expe-
rience in the installation of the same kind of pipe and pipe
joints on a previous job and had noted its tendency to leak if
installed in a certain manner.

The inspector was located and interviewed by the
author for the engineers who had originally designed the job
more than two years before. Upon careful questioning, the
inspector admitted that he had recorded nothing but
claimed he could remember each incident fairly well. Subse-
quent questioning disproved this, and the engineer’s office
was left with little defense except the memory of a witness
who could easily be discredited.

An interesting fact should be recognized by all inspec-
tors. Any project could become involved in litigation, and it
could be several years after the incident before testimony of
the inspector as a witness is requested. Any record that the
inspector makes in writing, which is recorded in a form that
will retain its credibility, may be referred to by the inspector
while on the witness stand. This is an allowable method of
refreshing a witness’s memory. There are some limitations,
however, and one of them is that the notes recorded by the
inspector must be made on the same day that the incident or
conversation took place. It is not acceptable to write notes on
scratch paper, then at a later date transcribe them into the
inspector’s diary or log book. Such personal records of the
inspector, because they are not a part of the agency’s regular
business record-keeping system, may not be considered as
evidence in themselves, except for records made by certain

CHAPTER FOUR
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types of public officials in the course of their official duties,
and, possibly, except for records that are ruled admissible
under the principle of “normal records kept in the regular
course of business.” Thus, these notes may not be entered as
evidence but can only be referred to in court by the party
who wrote them—and then only as a memory-refreshing
device.

It cannot be emphasized too strongly that the modern
construction job is beset with numerous potential disputes
or legal problems. Any inspector who fails to keep adequate
records is not performing a competent job and should be
replaced. Instead of providing the services to the owner that
the latter is paying for, such an inspector is simply adding to
the overhead cost of the project, or worse, because the owner
is lulled into the feeling that with an inspector on the job, its
interests are going to be adequately protected. Had the
owner known in time, corrective action could have been
taken.

PROJECT DOCUMENTATION
AS EVIDENCE IN CLAIMS
Evidence of a written document made as a record of an act, a
condition, or an event is normally admissible when offered
to prove the act, condition, or event if:

1. The written document was made in the regular course
of business (this may be applied to field diaries only if
the owner or architect/engineer normally required that
daily diaries be kept on all projects as a normal business
record).

2. The document was written at or near the time of the act,
condition, or event.

3. The possessor of the record or other qualified witness 
testifies to its identity and the mode of its preparation.

4. The sources of information and the method and time of
preparation were sufficient to indicate its trustworthiness.

FILES AND RECORDS
It is preferable to establish a filing system for an entire com-
pany or agency rather than to depend upon record-keeping
systems designed for each individual project. Unfortunately,
many organizations never have established a filing system
broad enough to include the special problems of the construc-
tion phase of a project. Any effort to utilize a design-oriented
filing system for construction is doomed from the start.

Elsewhere in this chapter, emphasis is placed upon the
Resident Project Representative as the developer of a compe-
tent construction field office record-keeping system, because
in the absence of an established company system of records
filing, the Resident Project Representative may be the only
person to whom we can turn to develop and maintain
competent project records.

Construction Filing System of a Major
Engineering Firm
A sample of the last six categories of the filing system of a
major engineering firm in the United States is shown in the
following example. Each of these categories relates exclu-
sively to construction phase activities.

8.0 BID PHASE ACTIVITIES

8.1 Advertisement for Bids

8.2 Bidder List (Documents Issued)

8.3 Bid Opening Reports

8.4 Summary and Evaluation of Bids

8.5 Preaward Submittals

9.0 PRECONSTRUCTION PHASE

9.1 Inspection and Testing Manual

9.2 R/W, Easement, and Permit Documents

9.3 Preconstruction Conference

9.4 Contractor Submittals

9.4.1 Bonds and Insurance

9.4.2 Bid Breakdown (Schedule of Values)

9.4.3 Preliminary Schedule (CPM, etc.)

9.5 Notices to Contractor

9.5.1 Award

9.5.2 Proceed

10.0 CONSTRUCTION PHASE

10.1 Inspection Records and Reports

10.1.1 Daily Construction Reports

10.1.2 Field Diaries

10.1.3 Certificates and Delivery Tickets

10.1.4 Nonconformance Reports

10.1.5 Batch Plant Records

10.1.6 Special Inspection Reports

10.2 Quality/Materials Testing

10.2.1 Pipe

10.2.2 Concrete

10.2.3 Soils

10.2.4 Asphalt Products

10.2.5 Welding

10.2.6 Other Materials

10.3 Changes and Extra Work

10.3.1 Change Orders

10.3.2 Work Directive Changes

10.3.3 Field Orders

10.3.4 Estimates of Change Order Costs

10.3.5 Requests for Proposals

10.3.6 Extra Work Reports

10.3.7 Change Order Log

10.3.8 Deviation Requests

10.4 Payment for Work or Materials

10.4.1 Progress Payment Estimates

10.4.2 Contractor’s Pay Requests

10.4.3 Materials Delivered (Not Yet Used)

nandinikumari
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10.5 Progress of the Work

10.5.1 Contractor’s Work Schedules (Diagrams)

10.5.2 Schedule Updates (Computer Printouts)

10.5.3 Monthly Progress Reports and Job Status

10.6 Time of Work

10.6.1 Delays in the Work

10.6.2 Time Extensions

10.6.3 Suspension of Work

10.7 Contractor Submittals

10.7.1 Shop Drawings

10.7.2 Samples

10.7.3 Certificates

10.7.4 Mix Designs

10.7.5 Sheeting, Shoring, and Bracing Plans

10.8 Record Drawings

10.8.1 Updates During Construction

10.8.2 Final Record Drawings

10.9 Photographic Records

10.9.1 Progress Photos

10.9.2 Claims Photos

10.9.3 Safety Hazard Photos

10.9.4 Accident Photos

10.9.5 Public Relations Photos

10.10 Disputes, Protests, and Claims

10.10.1 Contractor-Initiated Actions

10.10.2 Owner/Engineer Documentation

10.11 Safety and Health (OSHA)

10.12 Beneficial Use/Partial Utilization

10.13 Maps

10.14 Outside Services

10.14.1 Surveys

10.14.2 Testing Laboratories

10.14.3 Special Inspections

10.14.4 Consultants

11.0 PROJECT CLOSEOUT

11.1 Operational Testing and Evaluation

11.2 Punch Lists

11.3 Final Submittals from Contractor

11.3.1 Record Drawings

11.3.2 Keying Schedule

11.3.3 Spare Parts

11.3.4 Tools

11.4 Notice of Completion

11.5 Final Progress Payment

11.6 Release of Retainage and Withholding

12.0 O&M AND PROJECT STARTUP

12.1 Correspondence with Contractors and Manufacturers

12.2 Training

12.2.1 Manufacturer’s Training

12.2.2 Training Manual Draft

12.2.3 Operator Certification Material

12.2.4 Audiovisual Aids and Materials

12.3 O&M Manual

12.3.1 Draft O&M Manual

12.3.2 Review Comments from Client, EPA, etc.

12.3.3 Staff Review/Technical Manual Summaries

12.3.4 Graphic Materials; Photos

12.4 Startup

12.4.1 Equip Inspection/Review Report

12.4.2 Troubleshooting/Process Problems

12.4.3 Scheduling (Plan of Operation)

12.4.4 Startup Meeting Summary

12.4.5 Equipment Warranties/Plant Acceptance

13.0 PROJECT FOLLOW-UP

13.1 Site Visit Notes and Memos

13.2 Photos

13.3 Final Project Accounting

Individual Project Records
It is often the Resident Project Representative’s responsibility
to determine what the specific needs of the employer are with
regard to the types of construction records that must be estab-
lished and maintained for a specific project. One principal
exception is the conduct and administration of federal agency
projects in which the government agency often provides a very
specific list of all types of records, reports, and other docu-
mentation that is required, plus some specific requirements
concerning the form in which such records must be main-
tained. Often the printed forms themselves are provided.

Many local public agencies, as well as some of the larger
private architect/engineer firms, have preprinted forms to
assist the inspector in the recording of pertinent job infor-
mation, and many have procedures established for the han-
dling, distribution, and storage of job records as well.

Without regard to whether an architect/engineer, pub-
lic agency, owner, or other interested party has established
such record keeping as a policy matter, each inspector, not
just the resident engineer or inspector, should always main-
tain a daily diary in which notes and records of daily activi-
ties and conversations are kept. Such a diary should contain
abstracts of all oral commitments made to or by the con-
tractor, field problems encountered during construction,
how such problems were resolved, notices issued to the con-
tractor, and similar information. It should be remembered,
however, that the daily construction diary is not a substitute
for the Daily Construction Report, which describes the con-
struction progress and normally receives wider distribution.
The information recorded in the inspector’s diary is gener-
ally of a private nature and is intended for the use of the
inspector and his or her employer only.

Construction Records
The following is a list of the principal types of construction
records that the Resident Project Representative should
maintain on every project:

1. Progress of the work. Maintain a Daily Construction
Report (Figure 4.1a) containing a description of the work
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FIGURE 4.1a. Daily Construction Report.

ATTACHMENTS: Quantity Sheet Calculations Add’l Remarks Other

DISTRIBUTION: 1. Proj. Mgr. PAGE 1 OF 3 PAGES
2. Field Office
3. File
4. Client BY R.E. Barnes TITLE RESIDENT ENGINEER

X X

PROJECT Reservoir 1-D and pump station

JOB NO. 00-03
CLIENT City of Fullerton
CONTRACTOR H&H Constructors, Inc.
PROJECT MANAGER E.R. Fisk

AVERAGE FIELD FORCE

Non-
Name of Contractor manual Manual Remarks

H&H Constructors, Inc. 1 12 Prime
SLM Construction Co. 1 2 Earthwork Sub.
Gladmore Engineering 0 2 Test Lab

VISITORS

Time Name Representing Remarks
14:15 Richard Clement ARMCO

EQUIPMENT AT THE SITE: CAT 623B elev. scraper; (2) CAT D-9 dozers (one idle/under repair); CAT 140G grader;
Hitachi EX60URG excavator; CAT 970F loader

CONSTRUCTION ACTIVITIES: Second stage excavation of access ramp was cont’d with the CAT D-9 dozer.
Excess material is being picked up with the CAT 623B scraper and distributed on site to bring to fin. grade. Rough
slope trimming is continuing with the dozer.
Pipe laying: laying of 400 mm RCCP for the by-pass line has progressed to NW corner of site. As of 08:30 hrs corner
bends were being laid. Sand backfill is being placed in the pipe zone and consolidated by flooding.
Basin area slopes are being hand-trimmed to fin. grades and thickened edge sections are being cut to template.
Bottom of basin is being trimmed to grade with the CAT 970 loader.
Trench backfill: mud that was being washed into the 10-2 pressure line trench during previous rain is being removed
and replaced with sand.
Thrust block concrete was placed in the two 45-deg bends in the 400 mm by-pass line and conc. encasement of the
crossover riser was cast using Class “C” concrete per spec.

WEATHER

TEMP.

WIND

HUMIDITY

Brite 
Sun Clear Overcast Rain Snow

X

To 32 32-50 50-70 70-85 85 up
X

Still Moder. High
X

Dry Moder. Humid
X

Report
No.
197

S M T W  TH
X

F S

DAILY CONSTRUCTION REPORT

DATE 30 Aug 2008

DAY

Data used are fictitious

for illustration only
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FIGURE 4.1b. Quantity Sheet.

DATE 30 Aug 2008

PROJECT Reservoir 1-D and pump station
JOB NO. 00-03
CLIENT City of Fullerton
CONTRACTOR H&H Constructors, Inc.
PROJECT MANAGER E.R. Fisk

Data used are fictitious

for illustration only

DATE ITEMS QUANTITY UNIT REMARKS

1/31/2008 400 mm RCCP 300 If Runs from Sta. 3 + 26 to Sta 6 + 17
1/31/2008 Class “C” concrete 20 cy

PAGE 2 OF 3 PAGES

BY R.E. Barnes TITLE RESIDENT ENGINEER

commenced, new work started, status of work in
progress, labor and equipment at the site, weather, and
visitors to the site. A quantity sheet (Figure 4.1b) and dig-
ital progress photos (Figure 4.1c) may also be included in
the Daily Construction Report to further document the
progress of the work. If no work was performed at all, a

daily report should still be filed, stating “no work.” On
projects where several inspectors are involved, this report
is compiled from each inspector’s Daily Record of Work
Progress (Figure 4.2).

2. Telephone calls. All telephone calls made or received
should be logged and a note made indicating the identities
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DATE 30 Aug 2008
PROJECT Reservoir 1-D and pump station
JOB NO. 00-03
CLIENT City of Fullerton
CONTRACTOR H&H Constructors, Inc.
PROJECT MANAGER E.R. Fisk

Access Ramp

Rough slope trimming at SW side

Data used are fictitious
for illustration only

Data used are fictitious
for illustration only

FIGURE 4.1c. Digital Progress Photos.

PAGE 3 OF 3 PAGES

BY R.E. Barnes TITLE RESIDENT ENGINEER
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Data used are fictitious

for illustration only

FIGURE 4.2. Inspector’s Daily Record of Work Progress.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st Edition, © 1993. Reprinted by
permission of Pearson Education, Inc., Upper Saddle River, NJ.)

of the parties as well as a brief phrase indicating the nature
or purpose of the call. While cell phones are portable and
make communication easy, this important construction
record should not be omitted just because the phone log is
inconveniently located back in the field office.

3. Tests of materials. A record should be kept of all mate-
rial samples sent out to the laboratory for testing
(Figure 4.3) as well as those tests performed at the site.
The report should include space for later inclusion of
the test results, as well as the location in the structure
where the particular material was to be installed.

4. Diary. A daily diary should be maintained by each
member of the field staff. This book may end up in
court, so it should be neatly and accurately recorded.
An entry should be made every day, whether or not
work was performed. The detailed contents and form
of the diary will be described later in this chapter (see
Figure 4.7).

5. Log of submittals. All materials being transmitted to
the architect/engineer through the Resident Project
Representative should be logged in and out on a
submittal log such as the one shown in Figure 4.4.
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FIGURE 4.3. Laboratory Test Report.

Construction Field Office Files
All field office files should be kept up to date and should be
maintained for ready reference at the job site during the
entire construction phase of the project. Upon comple-
tion of the work, the files should be turned over to the
architect/engineer, who will retain some and forward others
to the owner for retention. The field office files should
include the following categories:

1. Correspondence. Copies of all correspondence con-
cerning the project that have been sent to the Resident
Project Representative should be maintained and filed
by date.

2. Job drawings. Drawings of clarification or change or
drawings that contain supplemental information should
be filed at the field office in addition to a complete set of
all contract drawings as bid.
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FIGURE 4.4. Contractor Submittal Log.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st Edition, © 1993. Reprinted by permission of Pearson Education, Inc., Upper 
Saddle River, NJ.)

3. Shop drawing submittals. The Resident Project Repre-
sentative should maintain a drawing log and also a
shop-drawing file of submittals that have received final
review and approval (Figure 4.4).

4. Requisitions. Copies of all approved requisitions for
payment should be kept at the site for field reference
and as a guide for initial review of the next month’s
partial pay requisition from the contractor.

5. Reports. Copies of all reports of all types should be
filed by date.

6. Samples. All approved samples showing material and/or
workmanship should be kept at the job site as a basis of
comparison and should be appropriately tagged and
logged.

7. Operating tests. The Resident Project Representative
is responsible for seeing that all required tests are 
performed at the proper time. The files should include
the results of all such testing.

8. Deviation requests. Whenever a request for devia-
tion is received, a copy should be maintained with the
disposition of the request.

CONSTRUCTION PROGRESS
RECORD
The most commonly accepted form of construction progress
record is in the form of a Daily Construction Report, which is
filled in by the Resident Project Representative or, if applica-
ble, by the contractor’s CQC representative on a daily basis
even if no work was performed at the site that day.

The daily report is highly necessary as a progress record,
and the use of this report in combination with an inspector’s
daily diary allows two types of information to be recorded in
separate documents. In this manner, the more privileged type
of information can be restricted to recording in the diary,
and the true work progress can be recorded on the Daily
Construction Report, where it will receive wider distribution.

ELECTRONIC RECORD
KEEPING
Widespread use is being made of PCs for construction
record keeping and contract administration activities. The
concept has merit, but a note of caution is offered here
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regarding some precautions that should be taken to provide
for the security and integrity of key records, such as the
Daily Construction Report and the Construction Diary.

In an article published in Smart Computing magazine, a
compilation was made of the life expectancy of various stor-
age media. It appears evident from that study that electronic
media showed very little merit as an archival storage tool.
Estimated useful life of electronic storage media that exceeds
the number of years that the media has been in existence
must be considered as speculative, at best.

Remember, too, that regardless of the potential life
span of the storage media involved, all electronic storage is
subject to the risks of computer memory loss, equipment
breakdown, corrupted files, and, last but not to be ignored,
the ease of altering records without detection by someone
out to falsify the records or cover up errors. Thus, the Daily
Construction Report is wisely generated and updated in
the computer, as electronic storage affords easy access and
search capability. However, in addition to computer stor-
age, it would be wise to print a hard copy of each daily
report at the end of each business day and have it signed by
the Resident Project Representative and placed in the file.
Thus, if litigation later occurs, an original hard copy is
available from the files, which can be compared with the
electronic storage version.

The Daily Construction Diary is another matter. This
document should be kept in a stitch-bound book, with all
entries handwritten contemporaneously. Don’t listen to the
advocates of computerizing everything, as the credibility of
the diary itself is a product of the manner in which it was
prepared and updated, and electronic storage of the diary
effectively removes all of the safeguards otherwise provided.
Computer records are excellent in their place, but the diary is
not one of them. See Chapter 5 for more detail on electronic
contract administration and record keeping.

CONSTRUCTION REPORTS

Daily Construction Reports
The content of a Daily Construction Report should include
the following information (however, it should be remem-
bered that as long as a separate daily diary is being kept,
the Daily Construction Report should contain items relat-
ing to work progress, not to conversations or to other
transactions):

1. Project name and job number.

2. Client’s name (name of project owner).

3. Contractor’s name (general contractor only).

4. Name of the Project Manager for the design organization.

5. Report number and date of report (use consecutive
numbering).

6. Day of the week.

7. Weather conditions (wind, humidity, temperature, sun,
clouds, etc.).

8. Average field force, both supervisory and nonsupervisory.
(a) Name of each contractor or subcontractor on the

job that day.
(b) Number of manual workers (journeymen and

apprentices) at the site.
(c) Number of nonmanual workers (superintendents

and foremen) at the site.

9. Visitors at the site: include names, employers, and time
in and out.

10. List identity, size, and type of all major pieces of con-
struction equipment at the site each day. Indicate if idle,
and reason, if applicable.

11. Log all work commenced, status of all work in progress,
and all new work started. Identify location of the work
as well as its description, and which contractor or sub-
contractor is performing it.

12. Sign the daily report with your full name, title, and date.

On large projects, items 1 through 4 are often preprinted
on the Daily Construction Report form to avoid needless
duplication of effort by field personnel. Where electronic
reporting is used, companion input forms can be provided
for gathering input data and digital photos from the field.
The Daily Report form provided under an electronic
construction management program, such as described in
Chapter 5, includes weather information, what the con-
tractors are doing, and any significant events, including
owner, architect/engineer, or Resident Project Representa-
tive directions. The program also can instruct the user not
only to record items like weather but also to comment on
whether the weather had any observed impact on construc-
tion activities. An electronic reporting system also can
provide the means of capturing daily inspection reports
(usually scanned images).

Monthly Reports
In addition to Daily Construction Reports, it is not uncom-
mon to require monthly reports as well. Generally, such
reports are grouped in two categories: Monthly Report of
Contract Performance, as in Figure 4.5, and a General Pro-
ject Status Report, as illustrated in Figure 4.6.

The Monthly Report of Contract Performance is intended
to supplement the Daily Construction Reports and as such
summarizes the work progress for the immediately preced-
ing month both graphically (S-curve diagram) and verbally,
through a summary of contract time and change orders, and
in a brief narrative report summarizing the work progress
during the past month.

The General Project Status Report is a monthly statement
of time and cost and should be of special interest to the pro-
ject manager. The document not only places all time and cost
figures in one handy document but also records all changes
that accrued since the beginning of the project. This is a
strongly recommended document for whoever is responsible
for management of the contract on behalf of the owner or
architect/engineer.



CONSTRUCTION DIARY
Often called by different names, the construction diary
(Figure 4.7) is an important document. The requirements
for maintaining an unimpeachable legal record in the form
of a daily diary are indicated in the list that follows shortly.
Although variations may occur without destroying the cred-
ibility of the document, the recommendations provided here
should assure the greatest degree of reliability.

It should be remembered that it is frequently necessary
to consult a field diary to give testimony during a court trial.

In some cases, the book itself may not be generally admissible
as evidence but could be used as a memory refresher by the
person who made the original entries while giving testimony
on the witness stand. It is because of this provision that cer-
tain basic record-keeping rules are considered mandatory to
preserve the integrity of the record.

Mention is sometimes made of the “privileged” nature
of some of the contents of the construction diary. This is
not meant to imply that it is a private document to be seen
and possessed by the inspector alone. On the contrary, the

56 CHAPTER FOUR

Data used are fictitious

for illustration only

FIGURE 4.5. Monthly Report of Contract Performance.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st Edition, © 1993. Reprinted by permission
of Pearson Education, Inc., Upper Saddle River, NJ.)
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for illustration only

FIGURE 4.6. General Project Status Report.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st Edition, © 1993. Reprinted by 
permission of Pearson Education, Inc., Upper Saddle River, NJ.)

record normally belongs to the design firm or owner, and
although it is wise for the inspector to retain a copy of its
contents, the diary must normally be turned in with the
job records when it is full or at the end of the construction
project. During the progress of the work, it may be advis-
able to submit the daily diary at regular intervals to the
Project Manager of the design organization or owner to
allow inspection of its contents. In this manner the Project
Manager can be advised of all the transactions that have
been taking place in the field. Normally, the Project Man-
ager may want to make copies of its pages at that time;
however, that does not preclude the requirement that the
filled books be turned in to the Project Manager at the end

of the job, at which time they are often stored in the vault
with other permanent job records.

The diary requirements can be grouped into two signifi-
cant categories: format and content. Each is equally important
in its own way.

Format of the Construction Diary
1. Use only a hardcover, stitched-binding field book such

as used by surveyors for their note keeping, or a “record
book” obtainable at stationers.

2. Pages should be consecutively numbered in ink, and no
numbers should be skipped.



3. No erasures should be made. In case of error, simply
cross out the incorrect information and enter the cor-
rect data next to it.

4. No pages should be torn out of the book at any time. If
a page is to be voided, place a large “X” through the page
and mark “void.”

5. Every day should be reported, and every calendar date
should be accounted for. If there is no work performed
on a given date, the date should be entered on the page
followed by the words “no work” or similar wording. It is
still desirable to record the weather on “no work” days, as
it may have later bearing on why no work was performed
in a case involving a claim for liquidated damages.

6. All entries must be made on the same date that they occur. If
notes are kept on separate scratch paper and later tran-
scribed into the diary and this fact is disclosed during a
trial, the credibility of the entire diary comes into question.

Content of the Construction Diary
1. Record telephone calls made or received, and a substan-

tial outline of the nature of such calls, including any
statements or commitments made during the call.
Identify the parties calling.

2. Record any work or material in place that does not cor-
respond with the drawings or specifications, as well as

58 CHAPTER FOUR

Data used are fictitious

for illustration only

FIGURE 4.7. Sample Diary Page.
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the action taken. List any other problems or abnormal
occurrences that arose during each day, including nota-
tions of any particular lack of activity on the part of the
contractor. Note corrective actions taken.

3. Record time and the name of the contractor’s represen-
tative to whom field orders are delivered and the nature
of the contents of the field order.

4. Note unforeseen conditions observed by the inspector
that may cause a slowdown by the contractor.

5. Where a contractor is performing extra work because of
an unforeseen underground obstruction, make a careful
field count of all personnel and equipment at the site
and how they are occupied. Log the number and craft of
each person idled by such work, as well as any idle
equipment that would otherwise be capable of working.

6. Record the content of all substantive conversations held
with the contractor at the site, as well as any trade-offs,
deals, or commitments made by either party.

7. Record all field errors made by any party at the site.
Identify in detail and indicate probable effect.

8. Show name of the job at the head of every page.

9. Sign every diary entry and indicate your job title imme-
diately under the last line of entry on each day’s report.
This will preclude claims that additional wording was
added later.

WHO SHOULD MAINTAIN
DIARIES AND DAILY
REPORTS?
A construction diary should be kept by every individual
involved in the project. The Daily Construction Report, by
comparison, is prepared and submitted only by the Resident
Project Representative, utilizing the Inspector’s Daily Record of
Work Progress reports submitted by each of the inspectors as
an information source. These interim inspectors’ reports serve
also as a check of contractor work progress when it becomes
necessary to review the contractor’s partial pay request.

DOCUMENTATION OF
INTERMITTENT INSPECTION
Sometimes a project representative is responsible for moni-
toring the construction of several smaller projects instead of
serving as a Resident Project Representative on a single, large
project. In such cases, the project representative usually
makes intermittent field visits to each project site, as needed,
to meet the individual project requirements.

The documentation requirements for construction
progress reporting of multiple projects by the same project
representative calls for an approach different from the tradi-
tional daily report. A more practical approach under the cir-
cumstances is to prepare a weekly project report for each
project for which the project representative is responsible
(Figure 4.8). In this manner, the activities of the entire week

of each project can be summarized in a single project report
for each project being monitored.

SPECIAL FEEDBACK
REPORTS
Although not generally a contract requirement or even a
common practice among most architect/engineer offices, a
highly desirable practice would be the establishment of com-
munications feedback systems between the various field
forces and between the field and office. Such communica-
tions can minimize the number of repeated errors or field
problems that often occur as a result of the traditional failure
of communication between the construction forces and the
designers of a project.

Report of Field Correction
Whenever the need for any corrective change is recognized in
the field that would require a departure from the plans and
specifications as originally issued, a complete detailed report
should be prepared by the Resident Project Representative and
submitted to the project manager for evaluation by the design
and specifications departments to see if the problem can be
prevented in the future by design or specifications changes.

A convenient document for this purpose is illustrated in
Figure 4.9. It provides for the necessary information needed
by the office forces in their evaluations and possible correc-
tions, if merited. The report should be in sufficient detail to
allow the engineer or architect to understand the problem,
make a determination, and issue instructions to the field
personnel. This document is intended as a source of infor-
mation only and must not be used as an authorization to
perform work nor as a change order. Wherever changes are
required, the normal procedures for accomplishing such
changes within the terms of the contract must be observed.
The document should do the following:

1. Identify the problem. Indicate why originally specified
construction is not recommended.

2. Offer a solution. Describe in detail the recommended
change or changes that are suggested.

3. Indicate whether the case appears to be an isolated one or
whether it appears to be a general condition that could be
improved by changing specifications or drawings.

Whether it will facilitate an understanding of the prob-
lem or its solution, the Resident Project Representative is
encouraged to submit sketches along with the Report of
Field Correction.

At this point, the Resident Project Representative should
be cautioned. The foregoing instructions are not meant to imply
that the inspector is to take any corrective action that will result
in a variation from the plans and specifications without the
approval of the architect or engineer of record. By definition the
architect or engineer of record is that individual whose
signature appears on the plans as evidence that he or
she, either personally or as a representative of a design firm,
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FIGURE 4.8. Inspector’s Weekly Progress Report.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st Edition, © 1993. Reprinted by permission
of Pearson Education, Inc., Upper Saddle River, NJ.)

public agency, or owner, bears legal responsibility for such
plans. The authority of anyone to take field action without
consulting the architect or engineer of record is limited to
cases when such action would not result in a variance from the
approved plans and specifications. Otherwise, all such actions
must be preapproved by the architect or engineer of record.
A possible exception might be during emergency conditions,
wherein a field decision must be made immediately. Even
then, it is wise to telephone ahead to describe the condition
and the solution recommended, followed by a written fax
report or an e-mail to the architect/engineer and execution of

a formal change order. In any case, if forced into a decision-
making role, the inspector should inform the contractor that
an inspector is not authorized to make such a determination,
but that the inspector will not prevent the contractor from
taking unilateral emergency action based upon the contrac-
tor’s own judgment, provided that the contractor fully under-
stands that such actions are subject to confirmation and
approval by the architect/engineer; and furthermore, that in
case of disapproval, the contractor may be required to take
corrective action to remove portions of the work affected by
the emergency at the contractor’s own expense.
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Concrete Batch Plant Daily Reports
Whenever critical concrete batching control is necessary,
such as is often required for the construction of hydraulic
structures, a separate inspector may be assigned to the con-
crete batch plant during all concreting operations. The data
recorded by the batch plant inspector are forwarded to the
Resident Project Representative and the Project Manager
daily and should be compared at the job site with the corre-
sponding delivery ticket data. All such information may be
conveniently recorded on a prepared form such as illustrated

in Figure 4.10. This information should be carefully recorded
and stored with the other permanent project records, as it
may be utilized later to determine probable causes of field
problems with concrete.

Plant Inspector’s Report to Field Inspector
The plant inspector should maintain regular communication
with the on-site inspector, who should be informed of any spe-
cial circumstances or messages in connection with the current
placing operations. Ideally, this should be in a report format

Data used are fictitious

for illustration only

FIGURE 4.9. Example Showing Proper Use of the Report of Field Correction Form.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st Edition, © 1993. Reprinted by permission of
Pearson Education, Inc., Upper Saddle River, NJ.)
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FIGURE 4.10. Example of a Daily Report from the Concrete Batch Plant Inspector.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st Edition, © 1993. Reprinted by permission of 
Pearson Education, Inc., Upper Saddle River, NJ.)

(Figure 4.11) and is an intermittently prepared memorandum
designed for easy exchange of information between the plant
inspector and the field inspector or Resident Project Represen-
tative. If a form similar to the one illustrated is used, an easy
means of recording two-way communications is provided.
The information should also be retained in the permanent
project files.

Delivery of the memorandum is normally accomplished
by sending it to the project site with one of the drivers
leaving the batching plant. In this way, it is even possible to
send commentary that concerns the concrete load that the

message was actually delivered with so that no time is lost in
communications.

Field Investigation Report
On numerous occasions in construction, situations arise that
cannot be resolved until more facts are known. Under such
conditions, an investigation should be made by the Project
Manager or Resident Project Representative, and the findings
recorded. This information is then available for use in efforts to
determine future courses of action where they are justified.
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FIGURE 4.10. Continued

DOCUMENTATION 
OF DANGEROUS SAFETY
HAZARD WARNINGS
In Chapter 9, the procedure for the handling of serious con-
tractor safety violations is described. In addition to the action
described there, certain additional precautions should be taken
to document the action taken by the owner’s field personnel
and the contractor. This is vitally important for the Resident
Project Representative because failure to do so could result
in serious charges being unfairly lodged against the design

organization or owner for failure to take affirmative action in
case of a death or serious injury resulting from the hazard.

It is recommended that in each case involving an
“imminent hazard,” the resident inspector takes the follow-
ing steps after seeing that persons in the immediate area of the
hazard are removed from danger:

1. Notify the contractor’s superintendent or foreman.

2. Issue written notice to the contractor to take immediate
action to correct the hazard and record this action in the
inspector’s diary, including the exact time of day that
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FIGURE 4.11 Plant Inspector’s Report to Field Inspector.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st Edition, © 1993. Reprinted by permission of
Pearson Education, Inc., Upper Saddle River, NJ.)

the notice was given. Also, inform the contractor that
unless immediate action is taken to correct or remove
the hazard, the matter will be immediately referred to
the OSHA compliance officer serving that area.

3. Upon failure or refusal of the contractor to take immedi-
ate steps to correct or remove an “imminent hazard,” note
the exact time of day and telephone the OSHA compli-
ance officer and make a full oral report. After completing
the call, enter into the diary or log that the contractor
either failed or refused to effect immediate correction of

the hazard; describe all steps taken to alleviate the hazard,
including orders given to remove personnel from the dan-
ger area; record all field orders (written and oral) given to
the contractor; record the exact time of the day that 
(1) persons were ordered out of the danger area, (2) a cor-
rection order was issued to the contractor, and (3) the
OSHA compliance officer was notified.

4. Upon completion of the foregoing, write a full report to
the design firm or owner, including a summary of all
pertinent data recorded in the construction diary.
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FIGURE 4.12. Transit-Mixed Concrete Delivery Ticket.

5. Upon sending the field report to the design firm or
owner, telephone the firm or owner to advise of the
forthcoming report, describe the incident briefly, indi-
cate the action taken, and record the call in the con-
struction diary.

MISCELLANEOUS RECORDS
There are numerous types of individual records that are
important to log and retain for future reference. Many of the
records that must be maintained are primarily of a technical,
not an administrative nature. Thus, no detailed coverage will
be attempted here. However, as a reminder, the following
will serve as a partial list of some of the many technical
records that must be maintained on a job, as applicable
(once compiled, the handling of these records becomes an
administrative matter):

1. Manufacturers’ certificates for products

2. Laboratory test certificates (Figure 4.3)

3. Concrete transit-mix delivery tickets (Figure 4.12)

4. Records of pile driving (Figure 4.13)

5. Record of inspection of structural welding

6. Sewer infiltration test reports

7. Fabricating plant inspection reports

8. Special inspector reports

9. Weld radiographs

10. Acceptance certificates by public agency inspectors

11. Discrepancy reports

12. Deviation requests and action taken

13. Concrete mix designs

LABOR STANDARDS REVIEW
RECORDS
On contracts where any federal funds are to be used, the
Davis–Bacon Act applies. There are two types of situations
where this will occur: on contracts with local cities, coun-
ties, or special districts where the projects are being
constructed with federal grant money, such as the EPA
Clean Water Grant Program, Economic Development
Administration (EDA), Department of Housing and Urban
Development (HUD); and on contracts directly with a
federal agency, such as military construction, the Postal
Service, or GSA projects.

The project administrator has additional responsibili-
ties on all such work, and checks with the contractor must be
made for the following items:

1. On military projects, employee interviews must be con-
ducted to determine classifications and rates of pay,
including fringe benefits. All such data must be recorded
on “Labor Standards Interview,” Form No. DD-1567.

2. On federal grant programs, certified payrolls must be
obtained from the contractor on Labor Department
Form WH-347 (or similar forms), and the Resident
Project Representative must check them for compliance
with wage rates in the specifications and report any
errors to the contractor.
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FIGURE 4.13 Pile Driving Record.

3. On-site checks must be made of the type and classifica-
tion of all work performed at the site and the number of
workers in each category. Payroll reviews of prime and
subcontractors’ payroll submittals should be made.

4. On military construction, the previously described
information with all available data should be recorded
on the Daily Report to Inspector and the CQC report to
assure consistency.

5. On grant-funded projects, the agency administering the
grant program will make periodic inspections to check
for compliance with labor laws. This inspection includes
checking payrolls and interviewing employees to ascer-
tain working hours and actual payment received.

6. Checks must be made that all equal employment oppor-
tunity laws are being followed.

Normally, tasks 1–3 are the responsibility of the on-
site project representative (CQC representative or Resident
Project Representative), whereas tasks 4–6 are normally
performed by the agency administering the grant program,
or in the case of direct federal contracts, by the federal
agency construction office staff.

JOB CONFERENCES
Often overlooked, but no less important, is the task of
recording the proceedings of job conferences. This includes
management meetings, safety meetings, coordination and

scheduling meetings, and similar functions. The Resident
Project Representative should attend all such functions, fully
prepared to document for personal information the business
transacted at each such meeting. The notes should include
the time, date, and location of the meeting, the name and
employer of each person in attendance, and the time the
meeting ended. During the meeting, careful notes should
be taken to have a complete record of the substance of all
important statements made at the meeting. Where state-
ments are made by more than one person, the identities of
all speakers should be listed.

CONTRACTOR SUBMITTALS
The normal recommended procedure for the handling of
submittals from the contractor is to require that all such sub-
mittals (e.g., shop drawings, samples, certificates, or other
similar items) be made directly to the Resident Project Repre-
sentative by the general contractor (see Figure 3.5). Thus, if a
submittal is mailed directly to the design firm or owner, it
should be returned unopened, with the request that it be
transmitted through the Resident Project Representative’s
field office. Similarly, if a submittal is made to the Resi-
dent Project Representative directly from a subcontractor, it
should be returned to the subcontractor unopened, with the
request that it be transmitted through the general contractor.
Such practices are not created out of a love of red tape, but
rather to make use of a proven system that can help prevent
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disputes or even field errors resulting from lack of communi-
cation between the parties to the contract (see “Handling
Job-Related Information” in Chapter 3).

Upon receipt by the Resident Project Representative, each
such submittal should be logged in before forwarding to the
office of the design firm or owner. All such material should be
forwarded to the design firm or owner without action by
the Resident Project Representative, unless specifically directed
to do so in any particular case. As far as contractor submittals
are concerned, the Resident Project Representative simply
serves as a central receiving point and recorder for such infor-
mation. As long as all submittals follow this orderly procedure,
there should be no excuse for loss or delay in a transmittal. If all
such material is properly logged in and out, claims by the con-
tractor of excessive holding time by the design firm or owner,
or claims of submittals that were in fact never made, can be
quickly and effectively confirmed at the site.

There is often some confusion during the setting up of a
contractor submittal log sheet to decide whether to assign
transmittal numbers on the basis of the order received or on
the order returned to the contractor. Most offices seem to find
that less confusion results from assigning a transmittal num-
ber immediately upon receipt of a submittal. In the illustrated
submittal log (Figure 4.4), spaces are provided for indicating
the action taken on each submittal as well. Although this may
seem to be an unnecessary bit of added work, as such infor-
mation can also be found by searching for a copy of the trans-
mittal itself, the time saved from making searches of the files
and wading through the many drawing sheets that may form
a part of each such transmittal may soon make it all seem
worthwhile. In the submittal log, it is important that the
“action taken” wording conform exactly to the term used on
the submittal being returned to the contractor.

It is generally undesirable to attempt to utilize the con-
tractor’s submittal numbers as a “convenience”; often the
contractor may submit several dissimilar items all grouped
under a single transmittal, with a single reference number.
For efficient processing by the engineer/architect, it is desir-
able to separate each such submittal item and assign each
item a separate incoming transmittal number. In this man-
ner, if only a portion of the contractor’s submittal is subject
to delay, it will not negatively affect the other items that were
grouped into the single transmittal. This will avoid the con-
fusion that might result if an attempt was made to describe
the various actions taken by the engineer/architect relative to
each item submitted when some of the items are ready to
return and others must be held for further evaluation.

Until the advent of electronic project management
tools, contractor submittal was largely a manual bookkeep-
ing job, with documentation such as that illustrated in
Figure 4.4. However, with the advent of computerized
project management systems, instead of a series of static
records, it has become interactive as well. The computer can
be used to track the submission and routing of contractor
submittals and samples.

The project team just sets up a routing track for each
type of submittal that is used as the work flow for the

approval process for submittals. Involved parties can be
notified of the submittals currently in progress. Users can
begin with a master listing of expected submittals and sam-
ples and use it to develop the specific list for the project.
Scanned or photographic images can be used as attachments
to process the submittals electronically.

CONSTRUCTION
PHOTOGRAPHS
More and more reliance is being placed upon the use of
photography to document construction progress, damage,
technical detail, types of materials, methods of installation,
evidence of site conditions before starting work, and simi-
lar tasks. Basically, it is the Resident Project Representative
who will probably be called upon to do the photography.
Thus, an understanding of the types of photographs nor-
mally used in construction as well as the purpose of each is
beneficial.

There are four basic types of construction photography
that the Resident Project Representative may be called upon
to provide: public relations photography, progress photogra-
phy, documentation of safety hazards, and claims support.

Public relations photography and progress photogra-
phy, including time-lapse applications, are described here in
more detail.

1. Public relations photography. Subject matter as well
as the composition of the picture and the lighting are
selected on the basis of artistic composition. The photo-
graph is intended to appeal to the layperson and show
what an impressive structure is being built. An example
is a view inside a reservoir under construction: The
photographer will use an extra-wide-angle lens, accent
the perspective, and may even use filters and special
lighting to create striking lighting effects. No technical
details can normally be noted, but it does produce a
beautiful photograph (Figure 4.14). In Figure 4.15, the
positioning of the aircraft in front of the hangar was for
visual effect. The actual project for which the author
was the Construction Manager appears partially behind
the aircraft. The total project consisted of the hangar
and repair shops, tow-way, fire pump station, under-
ground piping, the mating device, fuel and oxidizer
facilities, and an office building. However, this approach
is typical of public relations photographs, as all that is
necessary is to suggest the project concept, not to show
all of its components or details.

2. Progress photography. Selection of the subject matter is
based upon the need to show as much detail of the con-
struction as possible. Photo composition is secondary, as
the primary intent is to disclose the quantity and kind of
work that was completed since the last progress pho-
tographs were taken. In addition, some photos are
intended simply to document kinds of materials used and
the method of installation. Thus, the photographer may
sacrifice beauty and composition in the photograph to
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FIGURE 4.14. Typical Public Relations Photo-
graph of Construction. Greystone Reservoir,
City of Beverly Hills, California. Engineers:
Montgomery-Watson Consulting Engineers,
Pasadena, California.
(Photo courtesy of MWH Global, Broomfield, CO; photo
by J. Allen Hawkins, Pasadena, CA)

FIGURE 4.15 Public Relations Photograph of the NASA ALT Facilities at the Hugh L. Dryden Flight
Research Center, Edwards AFB, California.
(Photo courtesy of NASA)

assure legibility of a material label or an identifying mark
in a finished photograph. It is considered undesirable to
strive for striking lighting effects in progress photographs
as they all too often obscure details in shadow areas of the
picture (Figure 4.16).

3. Time-lapse photography. The subject of job progress
photography would not be complete without some men-
tion of “time-lapse” or interval photography. Simply
stated, it is just a means of using automatic equipment
to take photographs at regular intervals from the
same point each time. This is normally accomplished

with professional equipment, using an electric motor-
driven camera connected to an electric interval timer or
“intervalometer.” Such equipment can be used with
either still cameras or movie cameras, and by setting the
delay interval between subsequent pictures to anywhere
from seconds to days, a unique sequence of construction
events can be recorded to show the exact nature and
amount of construction work completed as of any given
day or other interval. When adapted to a movie camera,
this technique can also be used to simulate a speeded-up
construction operation. Time-lapse photography can
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FIGURE 4.16 Typical Construction Progress Photograph.

also be accomplished manually, using inexpensive equip-
ment, provided that a camera can be fixed on a tripod
and allowed to remain in this position during the entire
sequence time. The camera can be operated manually
but must be operated faithfully on a predetermined
schedule each day.

Identification of Photographs
Although the data required for a public relations photo-
graph may be minimal, the progress photograph must be
considered as a reference source or even as potential evi-
dence in case of later claims or disputes. To be of greatest
value, certain information should be recorded with each
progress photograph taken:

Identification of Photographic Prints

1. Date photo was taken

2. Identity of the subject

3. Photo number

If it is known that the specific photographs being taken are
going to be used in evidence as claims-defense photographs,
the list should be continued to indicate the following addi-
tional data that should be recorded with each photograph:

Claims-Defense Photographs: Additional Data

4. Time of day and name of photographer

5. Direction in which camera was pointed

6. Where photographer was standing

An essential complement to accurate identification of
individual photographs is a construction log of all pho-
tographs taken. The identity of all photographs should be
recorded in sequence in a photo log as soon as they are
exposed. The effectiveness of a photographic record can
be diminished as a defense against claims if contempora-
neous records are not kept to graphically validate the
appearance of any portion of a project at any given day.
Metadata (data about data) that digital cameras or data
backs on film cameras record with photographs can go a
long way toward verifying the time and date that a partic-
ular photograph was exposed, but such information may
not be conclusive if allegations are made that someone
tampered with the recording device in order to provide
false information. A contemporaneous photographic
record or “construction photograph log” (Figure 4.17)
can be valuable as a supplement to the diary if kept as a
hard-copy record.

Photographs as a Defense Against Claims
A camera is an important and often vital tool of all field per-
sonnel, whether in the employ of the design firm, the owner,
or the contractor. It is often the only means of establishing a
condition of fact at any given occasion prior to its being per-
manently covered. The camera could well be the tool that
might save the Resident Project Representative, the design
firm, the owner, or the contractor from charges that might
be based upon one person’s word against another’s had it not
been for a photographic record.
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Data used are fictitious

for illustration only

FIGURE 4.17. Example of a Construction Photograph Log Showing Roll Number, Date, and Description of Each Photograph
and the Identity of the Photographer.

A good example of the use of photography to prevent a
potential claim is illustrated in Figure 4.18. A 150-ton
turbine-generator shaft, manufactured by Hitachi in Japan,
was destined for installation at the Brownlee hydroelectric
plant in Hells Canyon, Idaho. The shaft was shipped by sea to
Oakland, California, where it was placed on the railcar
shown in Figure 4.18 and transported to the end of the rail
line in Cambridge, Idaho. From there, it was to be trans-
ported by the contractor to the project site. However, when
the shipment arrived at the end of the rail line, it was evident
by the condition of the load that something took place
between Oakland and Cambridge that caused the 150-ton
load to shift. This was evidenced by observing the slope
angle of the tie-down cables and the dip observed in the lag-
ging from one of the tie-down cables. Also, it could be noted
that the steel supporting cradles had broken loose.

At the time of arrival of the shipment, only an insur-
ance agent and the author were present. Both of us took
photographs of the load before anyone was permitted to
move or unload it. These proved to be invaluable, as at
first the railroad denied that anything had happened to the

load when the incident was reported to them. Upon seeing
the photographs, however, it was evident that some great
force moved the load on the railcar while in transit.
No amount of denial could dispute the photographic
evidence.

After documenting the condition of the load, the con-
tractor was notified to pick up the load, and it was trans-
ported and set up on the powerhouse erection deck where a
shelter was constructed around the shaft to protect it while
instruments were used to determine if there had been any
damage to the shaft as a result of the load shift on the railcar.
Fortunately, there was no damage and the issue was closed.
The photographs, however, served their purpose by provid-
ing a potential defense for the contractor.

In another example, some pipeline contractors who
regularly construct large underground pipelines beneath
city streets in residential and business areas send a photo-
graphic crew to the site before the start of any work to
photograph all of the curbs, sidewalks, and frontage of
every residence and business place along the pipeline route.
Every foot of frontage is photographed as a permanent
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FIGURE 4.18. Claims-Defense Photo of 150-Ton Turbine-Generator Shaft as It Arrived at the
End of the Rail Line Prior to Release to Contractor for Transport to Project Site.

record of the condition that existed prior to the beginning
of construction as evidence against frivolous damage
claims filed after work is completed. It is remarkable that so
many honest people can have cracks in their sidewalks or
curbs and never notice them until a contractor starts tear-
ing up the street in front of the house. For some reason, the
homeowner is invariably convinced that all such cracks or
other damage were caused by the new construction. The
Resident Project Representative or the CQC representative
of the contractor should be able to find a lesson in this
example that will indicate a means of protection for the
design firm, the owner, or the contractor from the hazards
of frivolous claims.

Challenges of Digital Images
In rare cases, the photographic image produced by a digital
camera may be subject to challenge, as the attributes that make
a digital camera and its resulting images so versatile may be the
same features that make such images subject to challenge in
case of dispute. Electronic media storage lends itself to easy
editorial changes or data corruption, either intentional or
unintentional. Film cameras still have the edge in such cases.

PHOTOGRAPHIC EQUIPMENT
AND MATERIALS

Types of Equipment Used
Where field personnel are expected to take the progress
photographs, they are generally asked to use a digital cam-
era or a 35-mm camera. Usually, use of a digital camera is

recommended for photographing field problem areas so
that they may immediately be available to discuss with the
architect/engineer. If the architect/engineer wishes to retain
copies of the prints and forward other print copies to the
owner, both the versatility of a negative film plus the higher
quality of the photographs taken with the 35-mm film cam-
era or a high-resolution digital camera (3 to 4 megapixels)
will pay off.

In recent years, new developments have been made in
digital imaging that include digital camera models in the
megapixel range, thus making them competitive with 35-mm
cameras for print resolution. Digital cameras in the 3- to 
4-megapixel range are reasonably priced and they do offer
the capability of instant playback of still photographs that
can be viewed or reproduced on any PC or MAC computer
(see “Digital Imaging” later in this chapter). By now all major
camera manufacturers offer digital cameras, and I see this as
the future mainstay of photography.

Camera Handling
Although the subject of photographic technique is some-
what beyond the scope of this book, some helpful hints are
offered that may assist the construction inspector in resolv-
ing some of the problems of recording his or her project
progress on film.

Exposure times are important, as an error in estimating
the light conditions can lead to the loss of a picture, and in
construction you will seldom get a second chance to repeat
the scene. Because of this, it is recommended that field per-
sonnel have either an automatic exposure camera or at least
one with a built-in light meter to assure proper shutter
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speed and lens aperture. This is especially important in the
case of color films, as an error of as little as one shutter
speed or one f-stop can sometimes result in an unsuccessful
photograph.

Selection of Still Camera Equipment
The most commonly used cameras for construction are
still cameras. Video cameras, while quite useful in con-
struction, are not that widely used, nor are they a valid sub-
stitute for the permanent record provided by still-camera
photography.

In the choice of still (nonvideo) cameras, do not be mis-
led by cameras with extremely “fast” lenses, because the mea-
sure of the quality of a camera, or of a lens for that matter, is
not in the speed of the lens but in its quality. Although the
added lens speed may allow the taking of pictures even
under extremely low light conditions, it is not worthwhile if
the results are not sharp and clear or if the sharpness falls off
at the edges.

A camera with an f3.5 lens is quite adequate for most
field uses and can generally be obtained at a reasonable cost.
Also, as the ability of the average person to estimate dis-
tances accurately is somewhat less than that person is usually
willing to admit, it is essential that the camera selected either
be an autofocus camera or have a range finder that allows the
Resident Project Representative or inspector to focus the
camera accurately.

If the Resident Project Representative or inspector
plans to select a digital or 35-mm film camera for work
progress photography, it may be desirable to obtain one that
allows the use of interchangeable or zoom lenses, if the
somewhat added cost of this feature is not objectionable.
Many of the subjects that an inspector must photograph
will involve the inclusion of wide viewing areas, which if a
normal 50-mm lens is used (standard on 35-mm cameras)
would require backing up too far or there may be insuffi-
cient space to back up any farther. A wide-angle lens of
28-mm or 35-mm is better for such conditions, as it will
allow the inspector to cover adequately the entire project
area when necessary.

Occasionally, a close-up detail may be needed of a portion
of the work that is inaccessible to the photographer without
turning into a human fly and walking up the side of a tall
building. A long-focal-length (telephoto) lens can allow the
same effect as actually being up close. A 135-mm lens is an
ideal telephoto for this purpose. If the Resident Project Repre-
sentative or inspector plans to have only one lens, however, a
35-mm focal-length lens is ideal. If two lenses are to be used,
both the 50-mm and the 35-mm lens are a good combination,
although a 28-mm would be a good substitute for the 35-mm.
An example of the same subject as photographed from the
same location but using three different focal-length lenses is
illustrated in the three photographs of the National Aeronau-
tics and Space Administration (NASA) mating device structure
at the Hugh M. Dryden Flight Research Center in California. In
this example, the structure was photographed first with a 

35-mm wide-angle lens, then with a 50-mm normal lens, and
finally with a 135-mm telephoto lens (Figure 4.19).

When selecting a camera for use in construction, do not
underestimate the capability of the inexpensive 35-mm
autoexposure, autofocus cameras currently on the market. It
will be far less costly than any digital camera of comparable
resolution. Many such cameras have been used to produce
excellent progress photos. For a few dollars more, you can
get a fully automatic camera with a lens that adjusts to two
preselected focal lengths. The usual combination is 35-mm
to 70-mm. One manufacturer, however, offers a 28-mm to
48-mm lens instead. You will find that a wide-angle lens
offers more opportunities for good photographs than a tele-
photo lens, so the 28-mm to 48-mm might be a good buy.
The 48-mm covers the angle of view that reasonably approx-
imates that of the human eye.

A helpful hint: When you are working with any auto-
matic camera, remember that they are battery powered.
Therefore, when the batteries lose their power, the photogra-
phy session is over. Find out what size and type of batteries
are needed for your camera and keep several spares in the
field office, as they may not be readily available everywhere.

If you are a camera buff and choose to bring your own
high-priced 35-mm reflex film camera or high-resolution
digital camera into the field, it is suggested that you budget
from $300 to $400 for cleaning by an authorized professional
camera repair shop after the project is over. Such cameras are
sensitive to dust and moisture and will probably have to be
completely disassembled, cleaned, readjusted, and reassem-
bled in order to operate properly in the future.

Digital Video Cameras in Construction
A webcam can be an extremely useful tool in construction
management. It is a digital video camera that sends images
to the viewer via the World Wide Web. It can be either a fixed
mount or an interactive type, that is, the viewer can zoom,
pan, or tilt it. The images can be continuous, high-quality
streaming video or just frequently updated images. Since the
quality of the image can vary, the construction management
team must decide how the webcam is to be used and what
resolution is needed, and that will determine what the sys-
tem will cost. Although a discussion on the selection of web-
cam equipment is beyond the scope of this book, a starter
system consisting of several cameras can be had for around
$5,000 plus the cost of DSL. The webcams can be purchased
and maintained by the construction management team or
can be provided and maintained by a service provider. Wire-
less webcams provide flexibility that allows them to be
placed for maximum utility, taking into consideration ter-
rain, weather, and the path of the sun at the work site.
A hand-held digital video camera is an important comple-
ment to the webcam once the project has progressed to the
point where the view of the webcam is obscured by new con-
struction. Field personnel can record video in obscured
areas, attach the video to an e-mail, and then send it to the
Project Manager’s attention.
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With 50-mm lens

Used properly, webcams can document field problem
areas for discussion by all parties to the project. Everyone can
remotely monitor work progress at any hour of the day or
night. The Project Manager can remotely control jobsite
activities and eliminate numerous site visits, thus saving hun-
dreds, if not thousands, of labor hours and related expenses,
depending on the size and complexity of the project. The

webcam can serve as an impartial arbiter of weather condi-
tions, material deliveries, acts of God, and safety conditions.
Schedule impacts can be documented in anticipation of pos-
sible future litigation or delay claims.

Webcams can also be used to archive the work per-
formed, effectively making a time-lapse movie of the project.
Those images can then be burned to a DVD at the end of the

With 35-mm lens

FIGURE 4.19. Same Subject Photographed with Three Different Lenses.
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With 135-mm lens

FIGURE 4.19. Continued

job for future reference. The construction management team
must decide how often to capture and transfer images,
whether hourly, daily, or continuously. Inherent in that deci-
sion will be management issues as well as budgetary issues,
since capturing images and storing the data will cost money.
The value of these images as archival data will be enhanced if
captions are put on the images, such as date, time, project
name, and so on.

ENR reported1 that on February 16, 2004, construc-
tion workers in Toledo, Ohio, were moving a 315-ft bridge–
launching truss over the Maumee River. The truss collapsed,
killing four workers and injuring five. The Ohio Department
of Transportation (ODOT) had eight webcams installed at
the job site so that the public could be informed concerning
the project. As such, the webcam system was set up to over-
write images on the Web every 15 seconds. Therefore, there
were no images saved that showed what happened during
the accident. While ODOT’s desired management issues
were addressed with such a system, it could be argued that
the webcam system’s full potential was not met since it was
not also used as an archiving system.

Selection of Film
When using film, the choice of color films is often based on
the answer to the question, “Do you want slides or color
prints?” Generally, slides cost less initially, because there are

no prints to make—all that you get back is the original film
that was in the camera. In case of color print film, however,
you receive both a color negative (the film that was in 
the camera) and color prints that were made from those 
negatives—thus the added cost. It is wise to choose color
negative film over color positive (slide) film for a very prac-
tical reason. Exposure errors in color negative film can be
corrected in the final prints; however, in the case of slide
film, there is no chance for compensating for exposure
errors. For construction, color prints are recommended.
From the color negatives, slides can still be made if needed;
color prints and enlargements can be made, and even black-
and-white prints can be made if desired. Thus, it is a truly
versatile film. However, if prints are wanted from a slide, the
processor must first rephotograph the slide to make a nega-
tive, then make prints in the ordinary way. This is a consider-
ably more costly process than if color print film had been
used in the first place.

Film and Camera Storage
Security is always a problem on a construction site, and, in
particular, items such as cameras, pocket calculators, and
similar pocket-sized items of considerable value are always
in jeopardy. Cameras should be locked up; however, this
usually presents a problem. They are sensitive to tempera-
ture, particularly when they have film inside. Usually, the
only available secure areas at a construction site are locked
file cabinets in the field office (a rarity) or the locked trunk
of the inspector’s automobile. If the field office is cooled in
the summer and heated in the winter, the file cabinet is best.

1“Turning A Blind Eye Devalues Webcam Witnesses,” Engineering News-
Record (2004): 56.



Documentation: Records and Reports 75

The auto trunk is a high-risk area for film and cameras
unless special precautions are taken to prevent damage from
the high heat concentrations usually present there. One
method of protecting the camera and film in an automobile
trunk in hot weather is to keep the camera and film in one of
the popular Styrofoam beverage containers designed to keep
a six-pack cool on a picnic. If film or cameras are subject to
such conditions for several hours, serious consideration
should be given to the use of one of the popular Styrofoam
containers that are provided with special freeze-pack covers.
When stored in the refrigerator freezer overnight, these will
maintain safe film and camera temperatures all day long,
even under the most severe conditions.

In any case, neither film nor cameras should be left in
the trunk without taking special precautions. In winter
months, there is little substitute for a heated field office, as
there is nothing you can do to your auto trunk to keep the
camera and film from freezing when the temperature drops
below 0° (32°F).

If a camera is taken out of a heated enclosure into a very
cold atmosphere, be sure to let the camera adjust to the cold
air for awhile before attempting to take pictures; otherwise,
the condensation that may form will cause problems.

Color films require storage in cool, stable temperatures
if the color balance is to be maintained. Try to keep them
about 18° to 21°C (65° to 70°F) at all times, if possible. As
with hot-temperature photography, the ideal arrangement is
to keep the camera in a controlled temperature inside the
Resident Project Representative’s or inspector’s automobile
or field office until the actual time of exposure.

DIGITAL CAMERAS 
FOR CONSTRUCTION

Digital Imaging
The current technology in the photographic industry is dig-
ital cameras. Instead of a sensitized film upon which to
record an image, it utilizes computer technology to record
an image digitally on electronic media.

Digital cameras have only been available to consumers
since the early 1990s. Externally, both digital and film cam-
eras are similar in appearance, but that is where the simi-
larity ends.

Most new cameras also have both an optical and an
electronic liquid crystal display (LCD) viewfinder. Get one
with an optical viewfinder and save yourself a bundle of
money for batteries.

Resolution. Image quality also depends on a camera’s res-
olution, or the amount of pixels (or picture elements) the
camera’s sensor chip uses to capture an image. The greater
the resolution a sensor has, the more pixels it has with which
to capture an image. The more pixels it uses, the better the
image quality. Early consumer digital cameras typically had
resolutions that topped out at less than 1 megapixel. Recently,
digital cameras have been made available in the $200 range
with resolutions of 8–10 megapixels.

As a general guideline in selection of a digital camera, if
you will not require final prints greater than 40''-by-60'' size
a camera rated at 2 megapixels should do it for you. How-
ever, if you want to go to 80''-by-100'' prints you will need 4
or more megapixels to achieve acceptable sharpness. If you
are just going to post the pictures to your Web site, a 2- or 
3-megapixel camera should do.

Digital Camera Storage Media
When considering the purchase of a digital camera for con-
struction, some consideration should be given to the data
storage media being used by the camera of your choice. The
two storage cards used by most cameras are CompactFlash
and Smart Media.

Once an image has been stored, the user can immedi-
ately view it using the camera’s LCD. Unlike film, there is no
need for developing and processing. The results are nearly
instantaneous but not permanent. Unlike film, digital
images can be immediately transferred to a computer where
the user can store them and forward them to other project
team members.

Review Questions

1. True or false? An inspector’s diary may be in loose-leaf
form as long as the pages are numbered.

2. List at least four types of information that should be
documented in the Daily Construction Report.

3. Who should keep a construction diary?

4. What is the purpose of preparing a “feedback” report?

5. What types of transactions between the contractor and
the owner or engineer/architect should be documented?

6. How long should project records be saved by the owner?

7. Name the four principal applications of photography to
construction documentation.

8. What type of information is recommended to be docu-
mented in the Daily Construction Report and in the
diary?

9. What are the six principal concerns in the format of a
construction diary?

10. If the Daily Construction Report is electronically stored
in a computer, what must be done to protect the
integrity of the document?

nandinikumari
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ELECTRONIC PROJECT

ADMINISTRATION

In recent decades, great strides have been made in computer
utilization as a tool for project administration documen-
tation. However, it was not until the early twenty-first

century that it became more than simply another tool for
keeping records. The rapid movement into wireless commu-
nications that followed offered new opportunities not only for
documentation but for interactive communications as well.

There is a tremendous amount of software available
to architects, engineers, and contractors, but it is always
in a state of flux as it is constantly improved upon and
expanded. Although it is beyond the scope of this textbook to
discuss in detail all such rapidly changing software, it is
appropriate to mention general categories that have special
significance to construction project administration. Three
areas in particular will be discussed in this chapter: project
administration, electronic bidding, and building information
modeling (BIM).

USING COMPUTERS FOR
PROJECT ADMINISTRATION1

ProjectEDGE, written by a Professional Engineer, is an example
of a program that is designed to meet the needs of the owner’s
contract administrator. As a means of further illustrating the
versatility of a computerized project management program,
each of the tasks described in this chapter is available on the
program.

Design and construction projects typically involve
many individuals in several different firms all working
toward the task of completing a project. Each person may
have his or her own method of tracking items under his
or her responsibility, but seldom will everyone use a coor-
dinated system to track all related items for the entire

project. Team members using an e-mail application such
as Microsoft Exchange or Lotus Notes can maintain their
own calendars and task lists.

A project extranet can provide an additional tool to inte-
grate the action items for the entire team. Individuals receiving
notice of a required current action can perform the necessary
task upon receipt. Items with future due dates can be copied
into calendar tasks along with a direct Universal Resource
Locator (URL) link for the project task. At the appropriate
time, the responsible person would notice the task on his or her
Exchange or Notes calendar and click on the link while con-
nected to the Internet. The URL will take the person directly to
the task where he or she could complete the transaction.

Action Items
The opening view of ProjectEDGE is a listing of all of the
open action items for the project together with due dates
and the names of the persons responsible for completion of
each of those action items, as illustrated in Figure 5.1. The
design of the program focuses the persons and their tasks
while providing an overview to the person who assigned the
task. Under the program, anyone who creates an action item,
is responsible for its completion, or is a copied interested
party is given e-mail notice to the address that they have
entered in the project phonebook. Other persons involved in
a multistep workflow activity, such as processing RFIs, are
given notice when it is their turn to act. As the responsible
party changes, the action item view also changes to reflect
the current situation. When the action item is completed, all
parties are notified, and the item is taken off the list.

Action items may be created directly or may be a result
of a follow-up from meetings, contract or change order
executions, expiring insurance certificates, and any other
time-related item. The views also use a system of colored
status icons to help users readily identify those that are past
due from those coming due in the next five days as well as
those with due dates beyond five days.

1Contributed by W. Gary Craig, PE, President, ProjectEDGE, Liverpool,
New York 13088.

CHAPTER FIVE
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FIGURE 5.1. Action Items Sorted by Responsibility.

FIGURE 5.2. Listing of Contractors, Contracts, Change Orders, Tracking Documents, and Invoices,
as well as Amounts as Seen by a User with Overall Access Rights.

Contracts
The bid and award phase of a project can be very document
intensive, especially when the project delivery method
involves multiple-prime contracts. With such a delivery
method, there could be 20 or more bid packages and resulting

prime contracts, many or all of which could also have sub-
sequent change orders.

Each contract could have the following elements to
manage: bid package, contract form, insurance certificates,
payment and performance bonds, progress invoices, close-
out documents, and similar items, as illustrated in Figure 5.2.
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Each contract, including any professional service or consul-
tant contract agreements, is assigned a control number.
Depending upon the contract form being used, the actual
contract could be prepared from the contract profile that is
an abstract of the contract variable terms. Using a process
similar to a mail merge, the profile and the contract boiler-
plate can be used to generate the contract for negotiation and
execution. Once generated, a workflow approval process can
be used to move the contract through the approval and exe-
cution steps required for the owner organization or by its
lenders.

A schedule of values or list of unit prices can be used to
prepare a standard invoice precoded using the CSI or other
system of identification used for the periodic invoices. A work-
flow process (Figure 5.3) may be set up to route the invoices
through the review and approval steps required by the contract
and/or by the lender. Once the prime contractors or general
contractor submits an invoice, each reviewing person in order
would be notified through e-mail when the invoice is ready for
their review. At the end of the review cycle, approved invoices
would be transferred to the accounting function for payment
and the invoice form for the next cycle prepared including
being updated for any approved change orders. The underlying
form allows for either a schedule of values or unit-priced
progress billing format. Stored materials and retainage, as well
as releases, are all supported under the program.

Each type and version of insurance certificates for each
contract can be scanned into the database, and its policy
information including expiration date would be recorded.
Any subsequent renewal certificates should also be attached
to provide a record of coverage throughout the project in the
event of a claim being filed for a period covered by a previ-
ous certificate. Similar information can be entered for each
type of bond required under the contract. The expiration
dates of insurance policies and bonds are automatically

tracked and advance notice given before any expiration dates
to assure continuous coverage.

Purchase orders, work orders, and back-charges can also
be prepared and administered within the program using
templates containing information such as vendor, cost
codes, descriptions, and prices. An example of a contractor
progress requisition form showing base contract and a
change order is shown in Figure 5.4. A workflow approach
can be used if any of these documents must be approved
before it is issued. Once issued, the workflow approach can
be used to notify the vendor of the order as well as notifying
the accounting function of the commitment made under the
underlying document.

Change or issue management is a critical function on
most projects due to the need to address changes in a
timely manner. Issue management assigns a tracking num-
ber to each issue as soon as it is identified. The workflow
concept shown in Figure 5.5 begins with the entry of the
issue and ends when all the solutions to the issue have been

FIGURE 5.3. Contractor Progress Invoice Workflow.

FIGURE 5.4. Sample Contractor Requisition Form Showing Base Contract and a Change Order.
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.

FIGURE 5.5. Issue Management Workflow Logic Diagram.

identified and are assigned to the appropriate parties for
completion. All components of the issue can be seen in one
view. Each respective solution component is also shown in
its respective module and in the action item view until it is
closed out.

Communications
The Communications Module was designed to provide a
means of creating and capturing all written communication so
that it could be shared with those members of the project team
who were either the originator, the addressee(s), or copy
addressee(s). The types of documents that can be created
include letters, faxes, memos, transmittals, form letters, and
records of telephone conversations. All of these document
types can be written and saved as drafts. If other team mem-
bers’ input is needed, those individuals can be designated as
collaborators until the document is finalized and locked to
prevent change by anyone. Incoming e-mail or paper commu-
nications can also be captured and given keyword descriptions.

Action times can be launched from these communica-
tions to provide a follow-up reminder. The database phone-
book is used to look up all the contact information for all
documents. The e-mail addresses in the phonebook are
used to provide notification to all the referenced parties
whenever the originator selects that option, which is recom-
mended so that all affected parties will be made aware that
the document is ready for them.

The design of the ProjectEDGE application creates an
audit trail (Figure 5.6) of when and by whom the document
was created, edited, and read in addition to displaying the
entire record of any e-notices. However, the concept of deliv-
ering an e-notice to someone instead of the actual document
has yet to be tested in the courts. Until then, it is recom-
mended that the parties to all contracts in a project using an
extranet settle the issue using contract modifications in
which all parties acknowledge in writing that an e-notice sent
to someone and a subsequent recording of their having read
the document are equivalent to their receipt of an original
document.
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FIGURE 5.6. Audit Trail of a
Particular Document Showing Its
Creation as well as Its Readers and
E-mail Notifications.

The use of an extranet for communications means that
parties in remote locations can initiate or collaborate with
communications without the need for support staff. Actual
printing, filing, and mailing can be reduced to nothing if the
parties are comfortable with that approach. Those who are
not may continue to print, file, and mail as appropriate for
their needs.

All communications can be viewed in sorts listed by
date, originator, or recipient and any copy addressee(s), as
shown in Figure 5.7. Drafts can be viewed only by the origi-
nator and any designated collaborators during the draft stage.

Discussions
Threaded discussions begin with a topic proposed by an orig-
inator who might have incorporated input from collabora-
tors before publishing the discussion for comments by other
team members. The entire team or selected invited team
members can provide their comments in as many response

documents as needed. The originator or others can further
respond with responses to the responses. All the documents
are “threaded” together, as illustrated in Figure 5.8, as long as
the response and responses to responses are continued.
Discussions can be used for engineering or architectural
programming, value engineering, creating a decision log,
process improvement, and building a knowledge base.

Drawings
The Drawing Module provides a catalog of drawings as well as
listings of both current and historical drawings. Drawings,
sketches, consultant reports, supplemental instructions, speci-
fication sections, and other similar documents can be attached
to the database or to a companion drawing warehouse. At the
end of the project, the record drawings can also be attached.

All authorized database users can use a Web browser to
view the drawings and mark them up nondestructibly as
shown in Figure 5.9. The markup can then be saved and

FIGURE 5.7. Correspondence Sorted by Name of Person Receiving the Document.
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FIGURE 5.8. Threaded Discussions by Category.

FIGURE 5.9. Example of Site Plan Marked Up with a Web Browser.
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distributed to other team members for their information.
These markups can be used in any phase of the project.
Typical uses are for conveying design or programming
intent, value engineering, and a support for Requests for
Information.

Users who subscribe to individual databases, such as bid
a package database, are automatically notified when a draw-
ing is updated. Project managers can verify who received
notice and whether they read the notice. The subscription
feature can also be used with a third-party reprographics
firm to place orders for prints of the drawings.

Meetings
The Meeting section provides an agenda planning feature
that allows users to arrange their meeting topics in the
desired sequence and assign time allocations. The users may
specify different meeting tracks or categories to separate
meetings by their similar topics such as Kick-off, Core
Team, Periodic Progress, and Commissioning meetings. In
each meeting track, users can define which items are closed
and which items are carried over to the next meeting. Once
closed, a meeting topic can be reopened if the topic needs
further discussion. Closed items are retained in the history
for searching or reference, whenever needed.

Some users prefer to carry the past meeting content
forward into the subsequent meeting so all the history is in
one place. Others prefer to document each meeting with its
own specific content. Either approach is valid and can be
accommodated under the program.

The meeting topics are numbered in a user-defined
scheme. It is recommended that each subsequent meeting be
numbered with a unique number with all new topics in that

meeting having a decimal that is random or follows some
user-defined standard. Typical meetings could have topics
with the following meaning: 1.02 (an open item from the first
meeting); 2.05 and 2.15 (open items from the second meet-
ing); and 3.05, 3.10, and 3.15 (topics in the current meeting).

The meeting minute topics are each threaded discussions
that can have numerous related action items and user com-
ments. Both action items and comments are independent and
can be made at any time to an open meeting topic. Action
items and comments can also be individually e-noticed to
interested or responsible parties. Virtual meetings can be held
by a facilitator setting up an agenda with content outlines that
are then e-noticed to each invited attendee or interested party
along with a deadline for their reading the proposed topic and
making comments and/or creating action items. After the
time for input has passed, the facilitator can read the input
and close any items that have been completed. If further
action is required, the item can be left open for comment.
A totally virtual meeting requires discipline on the part of all
the participants, but the benefits of the time saved in travel or
sitting in a meeting waiting to provide their input can be
significant if everyone does their part.

Some users have sufficient typing skills to enter their
minutes into a laptop computer while in the meeting. Others
will enter everything later using a preprinted note-taker
form. Often the best solution is a combined approach in
which the action items are entered during the meeting and
e-notice is sent to the responsible parties. When Web confer-
encing applications such as NetMeeting or Lotus Sametime
are used, participants can follow along with both the discus-
sions and the minutes as they are entered (Figure 5.10).
Participants can also be adding their own action items or
comments at the same time.

FIGURE 5.10. Listing of Meeting Minute Tracks and Expanded Detail of One Meeting.
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FIGURE 5.11. Punch-List Items Listed by Location.

The setup of the meeting minutes allows the minutes to
be read online or to be printed off in a conventional meeting
format.

Phonebook
The Phonebook section contains all of the contact informa-
tion about companies and persons with which to provide a
lookup for all of the other sections of the ProjectEDGE
program. Whenever any information about a person or a
company is required, it may be found by a simple recall action
rather than by reentry. All of the items in the phonebook may
be categorized by any number of user-defined categories that
promote the searchability of the entries. For example, compa-
nies can be coded by their characteristics such as scope of
work, design–build, or disadvantaged status.

A Core Team roster is also provided for identifying all
the persons responsible for specific tasks. For example, the
engineer-of-record, the construction administrator, and the
gateway person for RFI and submittals are in the Core Team
roster.

Phonebook entries can be readily transferred from
master phonebooks or from project to project.

Photos and WebCam Videos
The Photos and Video section provides the means of cata-
loging project photographs obtained from conventional
photography, scanned images, digital photographs, or video.
Conventional photographs can be scanned or sent to a
processing laboratory that can provide the digital images as
well as the finished paper prints.

Webcam can be used to document site conditions,
conduct productivity analyses, provide a collaboration
tool, and reduce travel time by allowing remote viewing of
progress or problems. Periodic safety or workmanship
inspections are also possible. On a well-run project, the
webcam can also be an effective marketing tool.

Punch Lists
Developing punch lists of items to be completed or corrected
can be a time-consuming task without an efficient process.
The best process is continuous inspection and monitoring

throughout the project so there is nothing to correct or
complete at the end. Often projects come close to achieving
that goal through the use of model mock-up areas or rooms
constructed early in the project as the agreed standard for the
remainder of the work.

When punch lists are necessary, begin by developing a
standard list of items that most experienced persons can
expect to encounter on similar projects. Standard lists
promote a uniform description of problems and provide a
checklist to ensure that a tedious process is consistent from
beginning to end. The standard list should assign responsi-
bility and time frames for the corrections or completions.
Armed with the preprinted list, the reviewer only has to
enter the room number or location of the item along with
any necessary clarifying remarks and a check mark next to
each item. If carbon paper is used, a copy of the list can be
posted in the location for the tradesmen to make the correc-
tion. The list is used along with a spreadsheet containing all
the responsibilities, duration, and other related information
about the items to enter the items in the database.

Once entered (Figure 5.11), the items are available for
the responsible contractors to view and act upon. Review and
acceptance can be done with a PDA or a laptop computer.

Any punch-list item that is not completed within a
user-defined time after the due date becomes an action
item, and e-notice is generated to the responsible party.

If needed, the punch-list information can be exported to
a spreadsheet for analysis of recurring problems or any other
pattern that might exist. Sometimes cumulative graphs of num-
bers of punch-list items verses identification and completion
dates can be used to isolate problems in performance.

Requests for Information (RFI)
Requests for Information can be tracked with user-defined
workflow routes that specify all the review steps and the time
allotted for each. RFIs are coded according to the design
discipline of the scope of the request. Each route category may
have different reviewing parties, alternative parties, and
allowed durations. For example, a request about landscaping
should be reviewed by different parties than one concerning
telecommunications. Each route might also have different
time frames for the reviews, but often the total time is dictated
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FIGURE 5.12. Web Screen Capture of RFI Log.

FIGURE 5.13. Print Version of RFI Log.

by contract terms. An RFI log can be viewed on the Web
screen as shown in Figure 5.12, or on hard copy as shown in
Figure 5.13.

The RFI routing allows interested parties to be copied
when an RFI of a particular type is in process. For example,
the fire marshal might want to be notified when a life safety
times issue is being reviewed. If so, starting a request along
the review workflow will trigger an e-notice to the fire mar-
shal along with a link to use to access the item in the database.
When the review of the item is completed, the fire marshal
would be given notice and a link to the result.

Alternative review persons are recommended for each
route in case the primary person does not respond in a
timely manner. When the item becomes overdue, the alter-
native party is sent an e-notice. If a primary person is sick or
away, another person can be assigned the route for the dura-
tion of the absence. Any new reviews will be automatically
rerouted to the substitute person until changed. When
required, the RFI routing can be changed by selecting
another workflow route or by developing a specialized route
for the remaining steps of the RFI.

RFIs can be used during design as a means of clarifying
program requirements. The routes for planning RFIs could
include the owner, user, or tenants.

All RFI routes should have a gateway person who initially
accepts the RFI for processing or rejects it as being incomplete
or unnecessary. The gateway person would be indicated in the
Core Team roster for both planning and construction RFIs. In
addition to the gateway person, a master editor is recom-
mended for each route in the event that someone is unable to

update his or her own transaction. For example, a review and
approval is done during a meeting where the reviewer does
not have a computer available. The master editor could enter
the information even while using Web conferencing. As soon
as the entry has been made, all the participants will see the
updated information, and the person on the next step will
receive notice of his or her pending action.

The most common use of RFIs occurs in construction
where contractor, subcontractors, and vendors normally
initiate them. However, inspectors and other parties can also
use the process to receive answers to their questions. The
exact routes used will depend on the method of project
delivery being used. Multiple prime contracts will probably
use different routes than general contracts. There is also a
difference between the RFI routes used by an owner with its
general contractor from the routes used by that contractor
with its subcontractors and vendors. Some RFIs initiated by
the subcontractors or vendors might only be the business of
the general contractor. A contract scope issue between the
general contractor and one of its subcontractors should not
be reviewed by the owner unless it also involves a design
question. Assuming that it does not, that RFI should follow a
route that ends with the general contractor.

If the general contractor “elevates” an RFI into the
owner’s process, it should follow a route based on its
category. If the RFI was originated by a subcontractor, the
general contractor might have to reword the request to a
description suitable for the intended route. Many times the
subcontractor does not have sufficient information to pose
the question for review by the design team.
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FIGURE 5.14. Sample Listing of Open Submittal or Shop Drawing Items.

RFI information should be reported online and in print
form, as shown in Figure 5.13, for use by persons who prefer
working on paper or may need to receive the notice by fax.
Many users also prefer working with logs of data organized
in columns like a spreadsheet.

Safety
The Safety section provides a format for collecting infor-
mation on safety plans, documenting OSHA site visits,
collecting information on Material Safety Data Sheets
(MSDS), and tracking accidents and safety violations. Such
events also trigger action items with e-notices that are used
to follow up until the situation is remedied. The daily field
report automatically triggers a safety notice prompt if an
incident is reported when filling out the report.

Some owners may choose not to use all the features of
this section based on the perception of increased risk of
exposure to litigation due to hosting or having access to a
source of knowledge about an incident or a potential inci-
dent and doing nothing about it. The risk can be minimized
with contract language and an understanding with all users
that the section is provided only for their convenience and
not to place any added responsibility on any party.

We have seen instances where the construction man-
ager’s having generated violation notices to subcontractors
was sufficient to avoid an OSHA penalty.

Shop Drawings and Submittals
The processing of shop drawings and submittals is monitored
by user-defined workflow routes like those used for RFIs.
There are many similarities, but there are also two important
differences. The first is that all shop drawings and submittals
do not have to be submitted for review and approval. Some
are for record only but still need to be tracked at least to the
extent of recording their submission. Early in the design
phase, the consultants and the owner’s team should deter-
mine what is required for record only. The second difference
is the need for a resubmission process for any shop drawings
or submittals that are rejected and resubmitted. Any resub-
mitted documents should be numbered as a subnumber of
the original number. For example, a resubmission of shop
drawing #5 should be numbered 5.01 to tie them together.

When submissions are made with electronic files, any
markup and approval can be noted right in the document
file. Multiple hand-marked copies can be eliminated. Each
party can print a record copy, and an electronic file can be

left posted in the database. When submissions are not made
with electronic files, it might be possible to scan the submis-
sions for electronic processing. Color and mock-up samples
that do not have an electronic equivalent can still use the
workflow process by generating transmittals to accompany
the physical samples as they move along the route.

Like RFIs and punch lists, submittals can be analyzed to
determine the metrics of their processing. The reporting of
submittals as shown in Figure 5.14 is similar to that of RFIs,
shown in Figures 5.12 and 5.13.

Management Reporting
Management reporting is separate from the “reporting” that
occurs in each section. While reporting involves both excep-
tion reporting and detailed reporting of each item’s status,
management reporting concerns the entire project—its
schedule, budget, and status.

Customary reporting is done monthly, and sometimes it
can be as much as two weeks past the end of the month
before the report is published. Electronic reports can pro-
vide continuous status updates rather than waiting for news
that could be as much as six weeks old. Such reports can also
eliminate the need to print and distribute reports that are
seldom read and are merely filed for reference.

A 12-section status report is set up for management
updating. Users can select anywhere from 1 to 12 sections as
areas to report about the project status. The number of
sections used and their content can vary throughout the
project as needs change. For example, early in the project,
the emphasis could be on programming, value engineering,
and design concepts. During construction, the emphasis
might shift to issues to be resolved, potential risks to sched-
ule or budget, cash-flow forecasting, and progress reporting.
Users can change the suggested template topics to ones that
meet their needs. Separate status reports could also be
prepared for different audiences such as tenants and lenders.
In addition to changing the sections, the users can also use
links to more detailed descriptions if the user wants more
information. A management overview could direct the user
to “click in the link for more details.” The linked document
could be any text, graphic, or electronic file.

Daily field reporting is performed by site personnel as
well as by consultants, the Resident Project Representative,
or inspectors. The requirements for each group are similar
enough that one common form can be used. The specific
content will vary according to their individual needs. The
Resident Project Representative is likely to use the report
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as a means of attaching to his or her handwritten Daily
Construction Reports and to summarize the results of test-
ing. Architects and engineers, as parties usually directed
more toward engineer–owner relations, are likely to use
the report less frequently unless they are charged with daily
on-site construction administration or project oversight.
Except for special site visits, the consultants probably will
use the status report more than the daily report form.

A budget reporting form is provided that can use a
spreadsheet for summarizing budgets from many sources
such as owners, users, contractors, and construction man-
agers if there is no common cost-reporting application used
by all these parties. Each party might have a system for the
reporting of the cost of their commitments and expendi-
tures, but a unified summary by spreadsheet is often the only
practical means of analyzing the total project. Besides the
lack of a common reporting method in the individual appli-
cations, there is also the possibility that each system might be
based on different accounting rules.

WEB-ENABLED PROJECT
MANAGEMENT
APPLICATIONS2

Electronic Posting of Bidding Opportunity
Advertisements
Many states have adopted systems that utilize Web applica-
tions. As an example, the California State Contracts Register
(CSCR) facilitates state contracting by centralizing and elec-
tronically disseminating advertisements for state construction
and service contracting opportunities. Local governments and
special districts located within the state may also choose to
utilize the system.

The Procurement Division of the Department of
General Services publishes the CSCR (Figure 5.15). State law

2Contributed by Harold Good, CPPO, Director of Procurement and
Contracting, City of Palm Springs, California.

search

FIGURE 5.15. Entry Page for California State Contracts Register (CSCR).
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ATTACH CONTRACTOR AD

search

FIGURE 5.16. Example of Complete Advertisement for Construction.

requires state agencies to advertise their construction and
service opportunities of $5,000 or more in the CSCR. Each
advertisement contains key contract information including
the contact agency/person to contact to obtain a full package
of bidding documents (Figure 5.16).

The state of California no longer publishes the CSCR in
hard-copy form. Since advertising on the electronic system
from the state’s Web site constitutes “legal notice” for all state
agencies in California, the system has been chosen for presen-
tation as illustrative of electronic bid advertising. Third-party
systems or government sites that supplement legal advertis-
ing in local newspapers may, but do not have to, adhere to the
same standards for providing information. Construction
projects are advertised according to project categories and
subcategories as illustrated in Figures 5.17 and 5.18.

An electrical contractor may choose to browse through
three categories: the categories for general engineering
contractor (California Contractor License Class A) and gen-
eral contractor (California Contractor License Class B), for
bidding opportunities as a subcontractor, and the category
for electrical work (California Contractor License Class
C-10), for trade work in which the bid is submitted to the
public agency as a prime contractor. Contractors who visit
the Web site daily do not have to scroll through the listing of
bidding opportunities they have already seen. They may
choose an option to view only “new listings.”

Another convenient option provided to contractors is to
provide profile information to the system so that they are
notified by e-mail of bidding opportunities that fit their
profile, eliminating the need to search the system for bidding
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opportunities. For example, a general contractor may elect
to be notified only of bidding opportunities for projects with
an estimated value of a million dollars, located in San Diego
County, and requiring a B license. Because the project’s
estimated value, its location, and the contractor’s license
requirements must be provided by the listing agency in order
for the advertisement to be accepted, it is easy for the system
to match projects to contractor profiles and to generate an
e-mail notification to contractors whose submitted profiles
match the project.

Contractor Advertisements
Private sector businesses may attach their own advertise-
ments to existing government agency advertisements in the
CSCR. Firms wishing to bid the project can advertise for
subcontractors and suppliers, or, conversely, subcontractors
and suppliers can announce their availability to contribute
to the project.

Electronic Bid Packages
The public agency posting the bid advertisement may opt to
make the entire bid package available for electronic download.
Caltrans, the state transportation department, is an agency
that increasingly utilizes this option. Before a bid package

can be downloaded, the requestor must provide detailed
information concerning its firm and full contact information
(Figure 5.19). Public agencies that provide electronic bid
package downloads also post all project addenda bid packages
online.

The system maintains a listing of all individuals or firms
that have either downloaded the electronic bid package or
requested it by mail and provides access to a fully updated
list for the public agency (Figure 5.17).

Standard Electronic Ad Text
The CSCR allows public agencies to submit, maintain, and
update standard advertising text. This text appears in all
agency ads unless modified or deleted.

Notification of Prebid or Preproposal
Meetings
Each time an advertisement is placed, the option appears for
advertising either a mandatory or nonmandatory prebid or
preproposal meeting. If such a meeting is scheduled, it is
placed prominently within the advertisement. Additionally,
the system will not accept a bid opening date that does not
conform to the state requirement to provide adequate time
between the prebid meeting and the bid close date.

EXIT    HELP

SORT LIST BY CATEGORY NAME

search

FIGURE 5.17. Initially, Contract Advertisements Are Grouped into Separate Main Categories.
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search

FIGURE 5.18. Example of Grouping into Subcategories within Each Main Category (Partial List).

FIGURE 5.19. Example of Caltrans (DOT) Registration Form for Electronic Download of Bid Packages.
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4Barry B. LePatner, Broken Buildings, Busted Budgets (Chicago: University
of Chicago Press, 2007), inside front cover.

BUILDING INFORMATION
MODELING (BIM)3

Imagine you were building your own house, and you had to
choose between two project teams, each consisting of an
architect, some engineers, and a contractor. When the first
team presents, the architects provide renderings, floor plans,
and specifications. The mechanical, electrical, and structural
engineers describe the heating, cooling, piping, and structural
system, and they provide a catalog of equipment. Then the
contractor explains that he would wait until the construction
documents are finished to begin work, and he shows a bar
chart with the types of construction activities that he antici-
pates will take place. Any updates during construction would
be provided to you via fax or hard copy at your request.

Then the second team presents. The architect, engi-
neers, and contractor play a video showing a simulation of
how the house will be built from the ground up. You see the
foundation, slabs, structural walls, columns, and beams, all
“virtually” installed over time. The simulation progresses
to include ductwork, electrical wiring, and architectural
finishes. The team logs on to a secure project Web site
which they explain will be the central communication por-
tal to ensure that all team members have access to the latest
drawings, documents, costs, and schedules.

Which team would you choose? Clearly the second team
would provide much higher value to you, the owner. By
utilizing a 4-dimensional virtual model of your house (a 3-D
representation applied over time), it will allow the team to
improve the way they work together on the project and
reduce the number of costly changes during construction.

This section aims to educate the reader on Building
Information Modeling (BIM) and how it affects construc-
tion project administration.

What is BIM?
BIM is a revolutionary improved way of designing and
collaborating on projects that is having a tremendous
impact on the architecture/engineering/construction (AEC)
industry—an impact even greater than when Computer
Aided Drafting (CAD) replaced traditional drafting in the
1980s. If you ask 10 different engineering professionals or
companies what BIM is, you will receive 10 different answers.
BIM, as stated on Wikipedia’s Web site, is commonly referred
to as a digital representation of the building process to facilitate
exchange and interoperability of information in digital format.
The key word here is process; BIM is not a product. Many
technology providers have developed tools to create, share,
and analyze a digital model with rich information, known as
the Building Information Model, but the act of modeling
transcends any one particular technology.

Autodesk, one software provider, offers the following
definition on their BIM Web site: A building design and

documentation methodology characterized by the creation and
use of coordinated, internally consistent computable informa-
tion about a building project in design and construction.

A common misconception is that one utilizes BIM
simply by creating a 3-D model of a building, but that is
far from accurate. 3-D modeling has been around for
decades and can be done even with basic drafting tools like
AutoCAD. What is critical here is the “I” in BIM. A Build-
ing Information Model is created from a library of compo-
nents (such as doors, walls, and windows) found in a
database. These components have real properties such as
fire rating, manufacturer, and material. As the database
changes, any instances of those items in the model can
automatically reflect those changes, thus updating the
floor plans, elevations, schedules, and any other place
where that information resides. In addition, this informa-
tion can be leveraged throughout the entire lifecycle of the
building, from design through construction to operations/
maintenance.

Why is BIM important?
Many institutions have analyzed the construction industry
and found tremendous inefficiencies that lead to a wastage
of hundreds of billions of dollars a year. F. T. McCarthy
estimated in an Economist article on January 15, 2000, that
30 percent of the cost of construction is wasted, or $200
billion of the $650 billion spent in the United States. Barry
Lepatner, in his book titled Broken Buildings, Busted Budgets,
states that by 2030 the United States will spend $25 trillion
in construction and waste $3 trillion if nothing changes.4

Projects are often overbudget and behind schedule, and
unfortunately the AEC industry is notorious for its reluc-
tance to utilize technology.

BIM offers many benefits to the industry, from a reduc-
tion in requests for information (RFIs) and change orders
to more subtle benefits, such as a greater level of trust and
collaboration among team members. Put simply, it allows
construction project administrators and the entire project
team to be proactive versus reactive, addressing changes
earlier in the process.

Here are a few specific examples of how BIM impacts
construction administration:

1. Better-coordinated construction documents. Unlike
traditional 2-D drawings created from AutoCAD or other
drafting programs, BIM enables construction drawings
to be generated right from the model. If there is a change
to the doors, that change is reflected any place it shows
up—floor plans, elevations, door schedules, or details.

2. Reduced total project costs. It is much more economical
to resolve an issue in the preconstruction phase of a project
rather than during construction (see Figure 5.20). Con-
struction administrators can create “what-if” scenarios to

3Contributed by Steve Williams, Account Executive, Autodesk, Inc.
111 McInnis Parkway, San Rafael, CA.
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project potential issues they might encounter during
construction. A conflict between a pipe and a duct could
cost tens of thousands of dollars to resolve in the field but
can be avoided using a building information model.

3. Improved team collaboration. Tools such as Navis-
works from Autodesk, Inc., shown in Figure 5.21, allow
the aggregation of models from various disciplines to
provide better visualization and analysis of the model.
Figure 5.22 shows a complex connection at a job site
that could have avoided a change order by discovering
the clash in preconstruction. Field personnel can also
use the model to check the projected work for the day;
this facilitates team communication and helps to
quickly resolve any disagreements.

4. Improved tools for owner operations/maintenance.
At the end of a project, an owner can utilize the informa-
tion in the model for management of the building, such as
warranty information for equipment maintenance or
future renovation projects. Pictures taken of the inside of a
wall during construction can be linked directly to the wall
in the model, thus giving the owner a much richer and
more accurate set of as-built drawings than traditional
floor plans.

5. Safer projects. By reducing the number of construc-
tion workers on a job site at a given time, construction
project managers can also reduce the risk of accidents.
Through sequencing analysis, constructors can ensure
workers are on-site only when needed. In addition, a
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Screenshot.
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building information model can be used to feed infor-
mation directly to a manufacturing system to prefabri-
cate building components off-site, thus requiring less
on-site labor.

One of the greatest benefits of BIM, according to Turner
Construction, one of the leading general contractors in the
United States, is “. . . the increased level of coordination
between the project participants. This has multiple positive
effects, such as less changes and RFIs, less disruptions of the
construction process, and higher levels of prefabrication.”5

BIM and Integrated Project Delivery
Traditional project delivery methods are not very well suited
to take advantage of BIM. In Design-Bid-Build projects, for
example, contractors typically bid off a set of 2-D drawings
produced by the architect, estimating the construction mate-
rials and schedule manually based on their experience. This
process could be greatly improved if the contractor received
a digital 3-D model that included information about the
quantities of materials.

An approach called Integrated Project Delivery (IPD)
introduces the idea of shared risk among the designers,
owner, and contractor. The focus here is on shared project
goals rather than individual (and often conflicting) benefits
and expectations.

BIM and IPD go hand in hand, as described in the
American Institute of Architects’ Guide to Integrated Project
Delivery: “The IPD project team reaches an understanding
regarding how the model will be developed, accessed, and
used, and how information can be exchanged between
models and participants.”6

This results in greater collaboration among project
teams and helps resolve conflicts earlier in the process.
Traditional construction or project management activities
such as tracking requests for information and change orders
are drastically reduced as those issues are resolved within the
building information model. Team members are rewarded
for discovering potential issues and reducing project costs.

BIM can still be used in traditional design-bid-build
projects, but the architect’s model will likely be created only
with design intent and without input from the contractor.
Integrated Project Delivery suggests that the contractor’s
constructability expertise be leveraged earlier in the process
and in a much more collaborative fashion, thus resulting in
more efficient, less costly, and safer construction.

Industry Trends with BIM Adoption
In the first years of the twenty-first century, many strides have
been made with AEC firms adopting and mandating the use
of BIM. Structural engineers and architects have designed in
3-D for many years, but traditionally those models have been
used for design intent only. Few have taken advantage of the

FIGURE 5.22. Photo of a Complex Connection on a Job Site.

6American Institute of Architects, 1735 New York Ave., NW, Washington,
DC 2006.

5Jeff Yoders, “Integrated Project Delivery builds a brave, new BIM world,”
Building Design and Construction, April 1, 2008, http://www.bdcnetwork.com/
article/CA6547987.html (accessed August 16, 2008).

http://www.bdcnetwork.com/article/CA6547987.html
http://www.bdcnetwork.com/article/CA6547987.html
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detailed information in the model to use in fabrication or
construction. One exception is architect Frank Gehry, who
has used a version of Dassault Systems’ CATIA software to
create very unique buildings such as the Guggenheim
Museum in Bilbao, Spain, and the Walt Disney Concert Hall
in Los Angeles. For these projects, the data from the model
was pushed directly to manufacturing systems to prefabricate
the majority of the structure.

Meanwhile, construction companies are also adopting
BIM as a way to become more involved earlier in the project
and to provide a higher quality service to their owner. Most
large architects, engineers, and contractors are developing
their BIM strategies and creating new positions such as
“Virtual Construction Manager” or “BIM Manager.” These
employees become the experts in BIM and provide training
and support and help set expectations, roles, and responsi-
bilities on projects. Owners are now starting to mandate the
use of BIM on major capital projects. The GSA, for example,
established a National 3D-4D-BIM Program. On its Web site,
the GSA states that “The power of visualization, coordina-
tion, simulation, and optimization from 3D, 4D, and BIM
computer technologies allows GSA to more effectively meet
customer, design, construction, and program requirements.
GSA is committed to a strategic and incremental adoption of
3D, 4D, and BIM technologies.” This, in turn, is driving the
consultants and contractors to adopt BIM in order to stay
competitive and win new business.

The trend for owners is to desire more complex, more
ambitious projects that require a much greater need for
team collaboration both internally and externally. Projects
such as the Freedom Tower in New York City leveraged
Autodesk’s Revit platform to facilitate collaboration
among designers and builders. A case study on Autodesk’s
Web site provides the following insight: “When Skidmore,
Owings and Merrill (SOM) hosts coordination meetings
with the extended team, including structural engineer
Cantor Seinuk Group (CSG), mechanical, electrical,
plumbing engineer Jaros Baum & Bolles, Inc. (JB&B) and
construction manager Tishman Construction Corpora-
tion, rather than reviewing drawings with red pencils, the
team sits around a plasma screen monitor to look at the
Revit building model.”

The adoption of BIM is not without its challenges.
Many companies are resistant to the change, due to either
the perceived cost of transitioning to a new environment
or the fear of moving to something new. It has been said
that BIM is about 10 percent technology and 90 percent
sociology—this change is more about how project partici-
pants interact and the expectations of each team member
than it is about what software they are using. Architect and
author Finith Jernigan agrees that the social change is the
greater challenge; he coined the term “BIG BIM” to dis-
tinguish the social challenge from the technology (“little
bim”). In his book BIG BIM little bim, he describes
“BIG BIM” as “the management of information and the
complex relationships between the social and technical
resources that represent the complexity, collaboration, and

interrelationships of today’s organizations and environ-
ment.”7 By overcoming both technological and sociologi-
cal challenges, project teams can harness the full power of
BIM and provide greater benefits to the owner.

Future Opportunities and Related Topics
The AEC industry is clearly in the middle of a dramatic
transformation in processes, ideas, and technology. The
following are two topics that relate to BIM and project
administration:

Sustainable design,“green” projects, and LEED. The
U.S. Green Building Council (USGBC) is a nonprofit organi-
zation that certifies buildings as “green” projects, using the
Leadership in Energy and Environmental Design (LEED)
certification system to rate high-performance, sustainable
buildings. From its 2000 inception to 2008, more than 1,500
buildings have achieved LEED certification. In 2008, more
than 11,000 were seeking certification in accordance with
USGBC’s Web site. The use of a building information model
allows designers and builders greater understanding of the
project’s impact on the environment, and fosters creativity to
come up with ideas for improved sustainability. Many project
teams are also adopting Web-based collaborative project
solutions such as Autodesk Buzzsaw or Constructware, which
reduce the amount of paper and foster a “green” mentality on
construction projects. One construction manager, CSM
Group, utilizes plasma screens in job trailers to allow their
subcontractors to redline drawings (Figure 5.23) and track
requests for information (Figure 5.24).

Lean Construction. The concept of “lean construction” is
an adaptation of “lean production,” or the “lean manufactur-
ing” process promoted by Toyota Motor Company to reduce
waste and inefficiencies. The goal of lean construction is to
manage and improve construction processes with minimum
cost and maximum value by considering customer needs.8

Three principles of lean construction are to:

1. keep work flowing so that installation crews are always
productive;

2. reduce inventory of material and tools; and

3. reduce costs.

Many construction companies have adopted principles
of lean construction along with BIM in order to tie the
schedule and building materials together, allowing them
to better make use of their workers and to save costs by pre-
ordering highly expensive and in-demand materials and
equipment.

7Finith Jernigan, Big BIM little bim (Salisbury, MD: 4Site Press, 2007), 23.

8Lauri Koskela et al., “The foundations of lean construction,” in Design
and Construction, Building Value, ed. Rick Best and Gerard de Valence
(Massachusetts: Butterworth-Heinemann, 2002), 213.
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Review Questions

1. What type of information identifies an action item?

2. Define BIM.

3. Give an example of a process to demonstrate how work-
flow could be used for contract administration.

4. Why are workflow processes beneficial?

5. What is the value of having a project extranet track out-
standing issues?

6. What purpose does an audit trail of documents or
transactions provide?

7. What value is there in having project communications
in a database as opposed to individual e-mail accounts?

8. What is the value of having project drawings associated
with the extranet?

FIGURE 5.24. Managing the RFI Process Online with Autodesk Constructware.

Blue window will cover
2×4 to block joint
will not cover brick to
block joint.

Red window will
not cover 2×4
will cover brick
to block

FIGURE 5.23. Resolving Issues on a
Plasma Screen in a Construction
Trailer.



9. Why use an agenda planning feature for a meeting?

10. Why bother creating a punch list on an extranet?

11. What is the role of a gateway person in contract admin-
istration?

12. What differentiates BIM from 3-D modeling?

13. Give three examples of benefits that may be achieved by
implementing BIM on a construction project.

14. What are the three principles of lean construction?
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SPECIFICATIONS

AND DRAWINGS

WHAT IS A SPECIFICATION?
The specifications are the part of the contract documents
that define the qualitative requirements of the project that is
to be built. The dictionary defines specification as “a detailed
description of requirements, dimensions, materials, etc., as
of a proposed building, machine, bridge, etc.,” and further as
“the act of making specific.”

The role of the drawings is to define the geometry of a
project, including dimensions, form, and details. The specifi-
cations are intended to complement this by defining the
nature of the materials that are to be used and the descrip-
tion of the workmanship and procedures to be followed in
constructing the project.

All too often, an inspector, just like many people in the
building trades, expects the drawings to provide all the
information required, incorrectly assuming that the specifi-
cations are needed by the lawyers only in case of dispute.
To be sure, the specifications may be needed in cases of
dispute, but if used properly and referred to throughout the
construction work, they can also serve to minimize
disputes. Even more important to the Resident Project
Representative and the contractor is the fact that the specifi-
cations are the only documents that will spell out the oblig-
ations for administration of the project during its
construction. By far the majority of the administrative tasks
that the Resident Project Representative will be required to
perform are covered by the specific terms of the General
Conditions of the contract and by nothing else. Even years of
past experience cannot serve as a substitute, as the rules of
the game change from project to project. What may have
been proper on a previous job may be wrong on the next,
and only the specifications will tell it as it should be.

CONFLICTS DUE
TO DRAWINGS
AND SPECIFICATIONS
It should be brought out here that neglecting the specifica-
tions can lead to serious problems. In case something is
shown or noted one way on the drawings and described

differently in the specifications, which will govern? The
answer to that question is easy. The specifications will
normally take precedence unless it says in the specifications
that the plans will govern. Thus, it is still the specifications
that set the controlling criteria. Normally, it is easy to deter-
mine the relative importance of one document over another,
as most specifications specify the relative order of importance
of the different parts of the contract documents in the Gen-
eral Conditions of the construction contract. However, it
should be of interest that in the absence of such a specific
provision, the courts have repeatedly held that the provisions
of the specifications will take precedence over the drawings in
case of a conflict between the two [Appeal of Florida Builders,
Inc., ASBCA No. 9013, 69-2 BCA 8014 (1969)].

Therefore, if the specifications are the most important
single document, the inspector can hardly perform in a com-
petent manner without being thoroughly familiar with both
the specifications and the construction drawings.

Conflicts between Drawings
and Specifications
In some cases, the same data are covered in both the drawings
and the specifications—not a great arrangement, but it
happens often enough. The problem here is that frequently
one document is changed during design and the other is over-
looked. This generally creates the problem just referred to. The
unfortunate situation is that usually where such a problem
exists, it is the drawings that were updated to receive the latest
changes or corrections, and the specifications may in fact be
outdated and incorrect. The basic philosophy still controls,
however, and the inspector has no authority to force the
contractor to provide that which is shown on the drawings
when the bid may have been based upon the article contained
in the specifications. In case of any such conflict, the contractor
is obligated to notify the owner’s representative before contin-
uing. However, it is well for the inspector to monitor carefully
any such possibilities personally, as the contractor may hon-
estly miss recognizing the presence of a conflict. It would also
be possible for a dishonest contractor merely to claim to miss
the conflict so as to furnish the cheaper of the two items,

CHAPTER SIX
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knowing full well that if the design firm wants it changed after
the contractor has already built it in accordance with the
specifications, in all likelihood, he or she will be able to claim
successfully extra compensation for such additional work.

It should be remembered that some items will appear
only in the specifications and not on the drawings; others
will appear only on the drawings and not be mentioned in
the specifications. This is not necessarily an oversight, nor is
it to be considered as a flaw in the specifications or draw-
ings. Many architectural and engineering firms as a matter
of policy prefer not to repeat data on both documents. This
is done intentionally as a means of preventing conflicts due
to late changes that may be made to one document alone
and not to the other. The Resident Project Representa-
tive should make certain that the trade supervisor doing
the work uses the specifications also, as it will minimize
construction problems and conflicts.

In one case involving a conflict between the general notes
on the drawings and the provisions of the specifications, the
question was whether the general notes on the drawings were
an extension of the specifications. In this case, a federal agency
awarded a contract for construction of a preengineered metal
building. The specifications required the roof panels to have a
flat profile with no corrugations between the interlocking
seams. A note on the roof drawing referred to the acceptability
of certain manufacturer’s standard designs.

The contractor attempted to furnish a standard roof of
a certain roof manufacturer. The government refused to
approve it because it did not have a flat profile. The con-
tractor argued that the drawing note was actually a specifi-
cation that authorized the use of this standard design. The
contractor claimed that this particular note should prevail
over the more general language of the specifications.

The Board of Contract Appeals ruled that the note was
actually a part of the drawings, not the specifications. The
contract stated that in the event of conflict, the specifications
should govern over the drawings. The government was
therefore entitled to enforce the specifications calling for a
flat roof profile [Appeal of Abco Builders, Inc., ASBCA
No. 47413 (April 20, 1995)].

Scope-of-Work Disputes
The contract documents for a typical construction project
consist of the Agreement itself, the General Conditions,
Technical Specifications, and numerous Drawings. Addi-
tionally, some provisions are covered by reference to another
document. Unfortunately, contract documents often fail
to adequately describe, define, or delineate the work to be
performed. This generates some of the so-called “scope-of-
work” disputes. Such disputes center on the nature and
extent of the performance obligation.

The most frequent cause of such disputes is the lack of
detail in drawings or lack of specifics in specifications. The
problem with drawings is most common on small projects
where design costs, and therefore the number of drawings,
are held to a minimum. If the drawings lack sufficient detail,

the contractor will have to rely on what it understands is
expected. This may or may not coincide with the intentions
or expectations of the owner or designer.

Specifications problems usually result from lack of
attention during the specification process. The widespread
use of “canned” or “off-the-shelf” specifications and manu-
facturer’s specifications is another large contributor to the
number of disputes occurring. Errors of omission or ambi-
guity are frequent and, unfortunately for the owner, are
generally interpreted in favor of the contractor.

Specifications and drawings, as well as construction
documents, should be correct, complete, clear, and concise.
Problems also occur when specifiers resort to broad, subjec-
tive generalities (e.g., “in accordance with highest industry
standards”) rather than describing the work objectively and
in detail.

Avoiding Scope-of-Work Problems
The best but most difficult way to avoid scope-of-work
problems is outlined in the following guidelines:

1. Provide adequate budget for drafting specifications.

2. Work with a set of carefully prepared, carefully coordi-
nated front-end documents.

3. Place control of each set of project specifications in the
hands of a single, qualified specifications engineer or
require that all specifications be subject to his or her
review and editorial control.

4. Do not mark up previous job specifications to create
another set of job specifications; always work from
the same set of master specification documents for
every job.

5. Update the master specification at least annually to keep
current with industry standards, codes, and laws affect-
ing construction.

6. Use the same set of front-end documents on all projects
to minimize contract administration problems and to
ensure that there has been no contractual variation in
the owner’s risk posture.

7. Front-end documents should not be edited by project
engineers. All changes to front-end documents should be
subject to review of both legal and construction manage-
ment personnel with specific experience in construction
contracts management.

While the foregoing will go a long way toward improv-
ing the specifications product, it is important that every
office either establish a specifications department or at the
very least designate a Specifications Engineer to control
specification standards and policies.

The Use of Generalities in Specifications
It is in the owner’s best interest to keep designers from
indulging in generalities in specifications. It may be tempt-
ing for designers to use vague, catchall language or to graft
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general performance standards onto what are otherwise
proprietary specifications.

It is equally important to avoid the use of vague and
unenforceable subjective terms in specifications. When
preparing specifications for some federal projects, the
author was furnished with a list of phrases typically found in
specifications, which we reproduce in the list in the next
section. The agencies’ instructions were that such terms
would not be permitted on their specifications. Needless to
say, there are more specifications that contain such phrases
than there are examples that avoid them.

The specifications are one of the most important tools
of the inspector or Resident Project Representative. Often,
professional engineers have taken the position that the sole
mission of their Resident Project Representative and
inspectors is to provide a project constructed in strict accor-
dance with the plans and specifications. Upon issuing this
profound proclamation, they lean back and assume that all
should go well if their inspector or Resident Project Repre-
sentative simply follows the plans and specifications.

Perhaps in many cases, he or she can do just that. How-
ever, as is often the case, the problem began in the office. All
too often, specifications are not properly prepared nor are
they often prepared by engineers or architects who specialize
in such work, so problems are just built-in from the outset.

UNENFORCEABLE PHRASES
There are many pitfalls that can be encountered in the prepa-
ration of specifications, and following is a simple list of words
and phrases often encountered that have no enforceable
meaning and should not be allowed to be used in specifica-
tions. A few are actually unbiddable. There are two or three
others that can be used in proper context but must be used
only with great care. The list was originally compiled by a
federal agency and may include some phrases used only by
them. If a Resident Project Representative or inspector
encounters this type of specification language, it is suggested
that diplomacy and compromise are in order, as the terms are
virtually impossible to administer in an objective, literal sense:

1. To the satisfaction of the engineer

2. As determined by the engineer

3. In accordance with the instructions of the engineer

4. As directed by the engineer

5. In the judgment of the engineer

6. In the opinion of the engineer

7. Unless otherwise directed by the engineer (unbiddable)

8. To be furnished if requested by the engineer (unbiddable)

9. In strict accordance with

10. In accordance with the best commercial practice

11. In accordance with the best modern standard practice

12. In accordance with the best engineering practice

13. Workmanship shall be of the highest quality

14. Workmanship shall be of the highest grade

15. Accurate workmanship

16. Securely mounted

17. Installed in a neat and workmanlike manner

18. Skillfully fitted

19. Properly connected

20. Properly assembled

21. Good working order

22. Good materials

23. In accordance with applicable published specifications

24. Products of a recognized reputable manufacturer

25. Test will be made unless waived (unbiddable)

26. Materials shall be of the highest grade, free from defects
or imperfections, and shall be of grades approved by the
engineer

27. Links and bends may be cause for rejection

28. Carefully performed

29. Neatly finished

30. Metal parts shall be cleaned before painting

31. Suitably housed

32. Smooth surfaces

33. Pleasing lines

34. Of an approved type

35. Of a standard type

36. When required by the engineer (unbiddable)

37. As the engineer may require (unbiddable)

38. In accordance with the standards of the industry

If phrases such as those in the foregoing list are encoun-
tered in a specification draft, a careful study should be made of
methods of rewording the document to avoid the probability
of disputes with the contractor over the interpretation of what
the terms mean. Remember, too, that the basic rule of con-
tracts is that in case of ambiguity, the intent of the contract
will generally be interpreted in favor of the party who did not
draft the contract—which, in short, means that the contrac-
tor’s interpretation will carry greater weight than that of the
owner or the architect/engineer. It is wise to avoid the habit of
using such terms. Although some of the foregoing phrases can
occasionally be justified, their use is usually a sign of a specifi-
cations engineer who either does not understand what he or
she is calling for, or is working under severe budget or time
constraints, or is too lazy to research the issues properly and
establish more specific, unambiguous requirements.

CONTENT AND COMPONENT
PARTS OF A SPECIFICATION

Content of the Specifications
In addition to the well-known technical provisions contained
in the specifications, it should be clear that the term
specifications is not necessarily limited to the technical portions
alone. In many organizations, everything that is bound into the
specifications document is referred to as the “specifications.”
This may include the notice of invitation to bid on the project;
the bidding documents and forms, including the bid bond
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where required; contract (agreement) forms, including perfor-
mance and payment bonds where required and noncollusion
affidavits where required; the conditions of the contract, often
referred to simply as the “boilerplate”because it provides a pro-
tective shield around the contract by anticipating most of the
areas of discussion or dispute that might arise and provides for
an orderly way of resolving each such case; and finally, the tech-
nical provisions. If the term contract documents is used, it legit-
imately includes everything, including the drawings, and
sometimes includes a book of “standard specifications” by ref-
erence, as well. Usually, some of the boilerplate documents will
specify a list of all items that are to be officially classed as a part
of the contract documents.

Another characteristic of a set of specifications is that its
bulk does not relate directly to either the size or cost of a pro-
ject but is actually more influenced by how many different
trades or materials are involved in the work. Thus a public
restroom building in a park with only one room and a single
set of plumbing fixtures may require as many sections and
pages as a two-story building. On the other hand, a highway
construction job costing 10 times the price of either of the
two buildings described may involve a specification of only
three or four sections and possibly as few as 8 or 10 pages of
technical provisions.

Most contractors, inspectors, or other construction
administrators have, at some time or another, questioned
the wisdom of the specifications writer. If it will give the
inspector any peace of mind, the author readily believes that
all specifications writers are not necessarily knowledgeable
in some of the subjects about which they write (sometimes

an understatement). In a recent ASCE questionnaire circu-
lated on a national basis by its National Task Committee on
Specifications to engineers, contractors, public agencies,
owner-developers, suppliers, and attorneys, the general
response from the contractors was that a specifications
writer should have field construction experience before
becoming a specifications writer. Every construction worker
has undoubtedly run into specifications at some time where
it seemed obvious that the specifications writer did not
possess this background. Part of the problem lies in the
procedures often used by architects and engineers in select-
ing personnel for, and budgeting time and costs for, the pro-
duction of specifications. All the standardized specification
formats in the world cannot cure the problem of a skimpy
budget. If each of the items specified is properly covered,
the Resident Project Representative or CQC representative
will have the tools for and sufficient authority to assure the
owner of quality in construction. The inspector is deprived
of a primary tool if these important considerations are
neglected.

Component Parts of a Specification
Generally, most specifications can be divided into three
main elements, or parts. Although these parts are not nec-
essarily arranged on each job in the same order in which
the resident engineer or inspector will encounter them, the
various design firms or public agencies responsible will
generally keep the content of the specifications within the
classifications shown in Figure 6.1.

FIGURE 6.1. Three-Part Specifications Format.
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In addition to the classifications indicated in Figure 6.1,
all publicly funded projects require a listing of minimum
wage rates. These are normally listed in the specifications.

If a public project has federal funding as well as being
subject to state labor code requirements, then, in addition to
the requirements for state wage rates, a complete copy of the
applicable federal wage rates must also be bound into the
specifications, and the contractor is obligated to pay the
higher of the two rates if there is a difference. The federal
wage rates are normally reproduced directly from the Federal
Register, which lists wage rates all over the nation. Every
Friday, new listings appear in the Federal Register of all wage
rate schedules or changes. Any specifications containing fed-
eral wage rates should also have the sheets containing the cur-
rent modifications to the general wage-rate determination.

Instructions to Bidders
The Instructions to Bidders is usually a preprinted docu-
ment and on public works projects is normally considered as
one of the contract documents. Thus, the provisions of the
Instructions to Bidders are as binding upon the bidder and
the contractor as are the provisions of the technical specifi-
cations. Failure to comply with its terms can render a con-
tractor’s bid as “informal,” or “nonresponsive,” which may be
used as justification for rejecting it. The general subject area
usually covered by an Instructions to Bidders document
includes the following:

Form of bid and signature

Interpretation of drawings and specifications

Preparation of the proposal

List of documents to be submitted with the bid

Bonding requirements

What is expected of the successful bidder

Insurance policies required

Basis for selection of the successful bidder

General Conditions
The General Conditions, or “boilerplate” as it is often called, is
the most overlooked, yet one of the most important docu-
ments in the specifications to the resident inspector. It is this
document that establishes the ground rules for administration
of the construction phase of the project. The subject matter
generally covered in General Conditions is fairly consistent
from job to job wherever “standard” preprinted documents of
a governmental agency or AIA, EJCDC, International Federa-
tion of Consulting Engineers (FIDIC), or similar organiza-
tions are used. Whenever an architect or engineer or a public
agency elects to prepare its own General Conditions, the
resulting document frequently lacks many of the essentials
and, worse yet, has never been “proved” in court. The general
subjects covered in most so-called “standard” General Condi-
tions documents include the following:

Legal definitions of terms used in the contract

Correlation and intent of the documents

Time and order of the work

Assignment of contracts

Subcontracts

Where to serve legal notices

Authority of the architect/engineer

Change orders and extra work

Extensions of time for delays

Right of the owner to terminate the contract

Right of the contractor to terminate the contract

Right of the owner to take over work

Obligations of the contractor

Supervision by the contractor

Handling of claims and protests

Lines, grades, and surveys; who performs and who pays

Defective work or materials

Materials and workmanship

Provisions to allow access to all parts of the work

Inspection and tests; how administered and who pays

Coordination with other contractors at the site or nearby

Suspension of all or part of the work

Liquidated damages for delay

Stop notice procedures

Right of owner to withhold payment

Provisions for public safety

Changed conditions (sometimes called “unforeseen
conditions”)

Estimates and progress payments

Final payment and termination of liability

Protection and insurance

Disputes; settlement by arbitration

Technical Provisions
Part III of the specifications, as outlined in Figure 6.1,
refers to that portion of the specifications that a layperson
usually thinks of when one speaks of specifications. In this
portion of the document are the detailed technical provi-
sions that relate to the installation or construction of the
various parts of the work and to the materials used in the
work. There are several ways of logically dividing these
sections into subject areas so as to lend some sort of order
to the final document. Most of the systems, however, gen-
erally group specifications sections into trade-related
functions as a means of easy grouping. This sometimes
prompts the complaint from contractors that the sections
do not accurately represent the responsibility areas of the
various trades. Actually, there is usually no attempt made
to conform exactly to trade jurisdictions, as they vary sig-
nificantly from one part of the nation to the other; in fact,
in some cases, jurisdictional differences may be evident
from one adjacent county to the other within the same
state.
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It should be recognized that on any project there are
usually a few technical requirements that would apply to all
sections equally. In such cases, it has been found desirable to
provide a section of the technical specifications, usually at
the front of the technical portion, that may be titled “General
Requirements” and that spells out the various requirements
of a technical nature that apply generally to the entire
project. This section should not be confused with any of the
text of Part II—Conditions of the Contract; there the Gen-
eral Conditions and Supplementary General Conditions are
matters of a legal/contractual nature—not technical provi-
sions. A common error made by general contractors in their
dealings with subcontractors is to hand them a single techni-
cal specifications section relating to their trade, without
copies of either the General Requirements or the General
and Supplementary General Conditions of the Contract.
This has often created serious problems in the conduct of
the work, as all of the boilerplate sections apply to all of the
work of each subcontractor as well.

WHAT DO THE
SPECIFICATIONS MEAN
TO THE INSPECTOR?
The specifications, in short, are one of the inspector’s vital
tools. Without them, an inspector cannot possibly perform in
a competent manner. To be able to use these tools effectively,
however, the inspector should have an idea of the relative
importance of each of the various component parts of the
contract documents. The following is a condensed list of some
of the contract document components and their relative
importance. For a more complete list, refer to Chapter 18.

Agreement governs over specifications.

Specifications govern over drawings.

Detail specifications govern over general specifications.

Each month, on larger projects, the contractor normally
applies for and receives monthly partial payments (progress
payments) for work completed thus far. The amount of each
payment must be in direct proportion to the amount of
work completed during the preceding month. It is the
responsibility of the Resident Project Representative to
check the quantities of such work completed, estimate its
value, and review the monthly payment request of the con-
tractor prior to submitting it to the design firm’s project
manager or sometimes the owner, along with a recommen-
dation for payment, if justified. In the handling of such
matters, the terms of the General Conditions must be strictly
followed, as the procedures for handling such payment
claims must follow an orderly, prearranged plan. There are
no provisions for allowing terms or creating restrictions that
were not written into the original contract.

In short, the entire policy for the administration and
conduct of the work at the job site is established under
the terms and conditions of the General and Supplemen-
tary General Conditions of the construction contract. The

remaining portions of the specifications more properly
relate to quality control or quality assurance functions,
which are a subsidiary function of the Resident Project
Representative.

CSI SPECIFICATIONS
FORMAT—ITS MEANING
AND IMPORTANCE
Briefly mentioned in earlier paragraphs was the fact that the
technical portions of the specifications were generally struc-
tured in whatever manner suited the architect or engineer
who prepared them. In the past years, this problem was even
worse, and a contractor would indeed have to be versatile to
be required to work from one type of contract documents
on one job and at the same time be constructing another
similar project nearby, from another set of documents that
bore no resemblance to the first.

In recent years, an organization called the Construction
Specifications Institute (CSI) tackled the task of attempting to
inject some degree of uniformity and standardization into the
general arrangement and method of writing construction
specifications. To this end it has been enormously successful. It
has provided an organizational structure for prescriptive and
performance-based specifications, product information, tech-
nical data, and cost data. It created order where none existed
before by setting forth a list of standardized “divisions” that are
supposed to work for everything, and with a little imagination
can indeed be adapted to most construction projects.

Original CSI 16-Division Format
The Original CSI 16-Division Format was adopted by the
AGC, the AIA, the NSPE, and others in the United States and
Canada in the form of a document titled Uniform System for
Building Specifications. Note the word building—no mention
of heavy engineering projects. Nevertheless, it is widely used
both for building and some engineering work. This system
was officially adopted for all construction work by the U.S.
Army, Corps of Engineers (USACE); the U.S. Navy Facilities
Engineering Command (NAVFAC); NASA; the state of New
York for public works projects; and by numerous other
public and private agencies; however, it was not adopted nor
endorsed by the ASCE for heavy construction projects.
The latest version of the 16-Division Format was the 1995
edition.

Eventually, all the manufacturers followed suit, and
now most, if not all, building materials are identified with
the CSI classification number for filing purposes, which
corresponds to the CSI division number under which each
such product is intended to be grouped. Thus, most of
the time, if you pick up a specification, it will be under CSI
Format, and even without a table of contents, you should be
able to find the section you are searching for. As an example,
you should automatically turn to Division 03 if you are
looking for concrete, or Division 09 if you are looking for
finishes (Figure 6.2). Note that under the CSI Format,
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MasterFormat TM 2004 Edition – Numbers & Titles Division Numbers & Titles

November 2004

Division Numbers and Titles
PROCUREMENT AND CONTRACTING REQUIREMENTS GROUP

Division 00 Procurement and Contracting Requirements

SPECIFICATIONS GROUP

GENERAL REQUIREMENTS SUBGROUP
Division 01 General Requirements

FACILITY CONSTRUCTION SUBGROUP
Division 02 Existing Conditions
Division 03 Concrete
Division 04 Masonry
Division 05 Metals
Division 06 Wood, Plastics, and

Composites
Division 07 Thermal and Moisture

Protection
Division 08 Openings
Division 09 Finishes
Division 10 Specialties
Division 11 Equipment
Division 12 Furnishings
Division 13 Special Construction
Division 14 Conveying Equipment
Division 15 Reserved
Division 16 Reserved
Division 17 Reserved
Division 18 Reserved
Division 19 Reserved

FACILITY SERVICES SUBGROUP
Division 20 Reserved
Division 21 Fire Suppression
Division 22 Plumbing
Division 23 Heating, Ventilating, and

Air Conditioning
Division 24 Reserved
Division 25 Integrated Automation
Division 26 Electrical
Division 27 Communications
Division 28 Electronic Safety and 

Security
Division 29 Reserved

FIGURE 6.2. CSI MasterFormat™ (2004 Edition) Master List of Division Numbers and Titles.

SITE AND INFRASTRUCTURE SUBGROUP
Division 30 Reserved
Division 31 Earthwork
Division 32 Exterior Improvements
Division 33 Utilities
Division 34 Transportation
Division 35 Waterway and Marine

Construction
Division 36 Reserved
Division 37 Reserved
Division 38 Reserved
Division 39 Reserved

PROCESS EQUIPMENT SUBGROUP
Division 40 Process Integration
Division 41 Material Processing and 

Handling Equipment
Division 42 Process Heating, 

Cooling, and Drying 
Equipment

Division 43 Process Gas and Liquid
Handling, Purification, 
and Storage Equipment

Division 44 Pollution Control
Equipment

Division 45 Industry-Specific
Manufacturing
Equipment

Division 46 Reserved
Division 47 Reserved
Division 48 Electrical Power 

Generation
Division 49 Reserved

Div Numbers - 1

All contents copyright © 2004, The Construction Specifications lnstitute and Construction Specifications Canada
All rights reserved.

The Numbers and Titles used in this product are from MasterFormat™ and is published by the Construction Specifications Institute (CSI) and Construction
Specifications Canada (CSC), and is used with permission from CSI, 2008. The Construction Specifications Institute (CSI); 99 Canal Center Plaza, Suite 300;
Alexandria, VA 22314; 800-689-2900; 703-684-0300; CSINet URL: http://www.csinet.org

http://www.csinet.org
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whenever a job does not use a certain division, it is simply
skipped, but the numbers of the remaining divisions never
change.

CSI 50-Division Format
The CSI has moved slowly from its original element (build-
ings) to its current 50-Division Format. The 50-Division
Format is intended to be flexible to dynamic changes that
may occur in the construction industry. It better addresses
heavy civil construction, process engineering construction,
industrial construction, sustainable design, security, and
life safety. Life-cycle features such as commissioning, oper-
ating, and maintaining have also been incorporated into
the new format. For software packages such as CAD, BIM,
code checking, cost estimating, scheduling, and so on to
be interoperable, some standard numbering system will be
used and the 50-Division Format is most likely going to
be that numbering system. As the new MasterFormat™

becomes more widely adopted by the industry, all inspec-
tors should learn to use it. Memorize all 50 Division titles
as they should never change even from one job to another.

Transition Progress to CSI 
50-Division Format
The 50-Division Format, issued in the fall of 2004, involves a
learning curve and has not yet been adopted by all sectors of
the construction industry. Some of the slowest divisions to be
implemented are site work, plumbing, and heating, ventila-
tion, and air conditioning (HVAC). These divisions are the
ones that require a great deal of change when transition-
ing from the 16-Division to 50-Division Format. USACE,
NAVFAC, NASA, R.S.MEANS, and SWEETS have all made
the transition.

It is not clear that the tipping point has been reached
yet on implementation of the 50-Division Format. There
has been a longer than expected adjustment period that
will probably continue for several more years. Since there
is not a definite consensus in the construction industry
about the acceptability of the 50-Division Format, we can
expect that both formats will continue to be around for
years to come. CSI has made it clear that the 16-Division
Format will no longer be published, nor will it be sup-
ported. It is maintaining and continuously updating the
50-Division Format, so it seems obvious that they will not
abandon the format upon which so much time and effort
has been spent.

As CSI noted in its September 2007 white paper1 assess-
ing the implementation of the MasterFormat™ 2004 edition,
some of its reported benefits are given below:

� The clarification of work results for Fire Suppression,
Plumbing, and HVAC are easier now.

� Separating Communications and Electronic Safety and
Security from Electrical makes it easier to define “smart
building” work results.

� Moving civil-related work results to the Site and
Infrastructure Subgroup allows for better organization
of “horizontal” elements of construction than the
previous Division 02 Sitework did.

With such positive outcomes, the author believes that
one can look forward to a universal specification formatting
system that may well serve the needs of those professionals
who design buildings as well as heavy engineering works or
systems.

CSI Subgroup/Division/Section Concept
With the introduction of the 50-Division Format, the
concept of subgroup was added to the already existing
division/section concept. As shown in Figure 6.2, the speci-
fications are subdivided into five subgroups: general
requirements, facility construction, facility services, site
and infrastructure, and process equipment. Within the
subgroups are the fixed-title divisions and some reserved
divisions to allow for anticipated growth and future expan-
sion, as necessary. Figure 6.3 shows the relationship of the
fixed-title divisions to the subclassifications under each
division called “sections.” Although division titles never
change from job to job, the titles of the sections that are
grouped under them are adapted to the specific needs of
each individual project. Note the new six-digit numbering
system that provides for more expansion in each section
than the old five-digit numbering system. As with divi-
sions, there is room for expansion at the lower levels as
some numbers remain unassigned.

CSI Three-Part Technical Section Format
One of the most valuable contributions of the CSI to the
work of the contractor and the inspector is the adoption of
the three-part technical section format (Figure 6.4). It is a
time-honored concept first observed by the author on the
published specifications standards for a Federal Aid Road
Act project dated in 1917. Under this arrangement each
technical section is divided into three parts, each containing
one type of information only. With this system, fewer items
are overlooked simply because the specifications for a par-
ticular product were sandwiched between some unlikely
paragraphs dealing with the installation of some totally
unrelated item—which just happened to be located there
because some architect or engineer happened to think of it
while writing that portion of the section.

In the three-part technical section format, all technical
sections of the specification are divided into three distinct
parts, always in the same order: (1) general, (2) products,
and (3) execution. If followed faithfully, as most users of the
system will do, it makes the reading of the specifications a
simple, orderly process and eliminates many an error due to
oversight.

1Charles E. Gulledge III et al., “MasterFormat™ 2004 Edition, 2007
Implementation Assessment,” September 4, 2007.
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FIGURE 6.3. Typical page from CSI MasterFormat™ (2004 Edition) Master List of Section Numbers and Titles.

27 30 00 Voice Communications
27 31 00 Voice Communications Switching and Routing

Equipment
27 32 00 Voice Communications Telephone Sets, 

Facsimiles, and Modems
27 33 00 Voice Communications Messaging
27 34 00 Call Accounting
27 35 00 Call Management
27 40 00 Audio-Video Communications
27 41 00 Audio-Video Systems
27 42 00 Electronic Digital Systems
27 50 00 Distributed Communications 

and Monitoring Systems
27 51 00 Distributed Audio-Video Communications

Systems
27 52 00 Healthcare Communications and Monitoring

Systems
27 53 00 Distributed Systems
27 60 00 - 27 90 00 Unassigned

DIVISION 28 – ELECTRONIC SAFETY
AND SECURITY

28 01 00 Operation and Maintenance of Electronic Safety
and Security

28 05 00 Common Work Results for Electronic Safety
and Security

28 06 00 Schedules for Electronic Safety and Security
28 08 00 Commissioning of Electronic Safety and

Security
28 10 00 Electronic Access Control 

and Intrusion Detection
28 13 00 Access Control
28 16 00 Intrusion Detection
28 20 00 Electronic Surveillance
28 23 00 Video Surveillance
28 26 00 Electronic Personal Protection Systems
28 30 00 Electronic Detection and Alarm
28 31 00 Fire Detection and Alarm
28 32 00 Radiation Detection and Alarm
28 33 00 Fuel-Gas Detection and Alarm
28 34 00 Fuel-Oil Detection and Alarm
28 35 00 Refrigerant Detection and Alarm
28 40 00 Electronic Monitoring and Control
28 46 00 Electronic Detention Monitoring and Control

Systems
28 50 00 - 28 90 00 Unassigned

Division 29 Reserved for Future Expansion

SITE AND INFRASTRUCTURE SUBGROUP
Division 30 Reserved for Future Expansion

DIVISION 31 – EARTHWORK
31 01 00 Maintenance of Earthwork
31 05 00 Common Work Results for Earthwork
31 06 00 Schedules for Earthwork
31 08 00 Commissioning of Earthwork
31 09 00 Geotechnical Instrumentation and Monitoring

of Earthwork
31 10 00 Site Clearing
31 11 00 Clearing and Grubbing
31 12 00 Selective Clearing
31 13 00 Selective Tree and Shrub Removal and Trimming
31 14 00 Earth Stripping and Stockpiling
31 20 00 Earth Moving
31 21 00 Off-Gassing Mitigation
31 22 00 Grading
31 23 00 Excavation and Fill
31 24 00 Embankments
31 25 00 Erosion and Sedimentation Controls
31 30 00 Earthwork Methods
31 31 00 Soil Treatment
31 32 00 Soil Stabilization
31 33 00 Rock Stabilization
31 34 00 Soil Reinforcement
31 35 00 Slope Protection
31 36 00 Gabions
31 37 00 Riprap
31 40 00 Shoring and Underpinning
31 41 00 Shoring
31 43 00 Concrete Raising
31 45 00 Vibroflotation and Densification
31 46 00 Needle Beams
31 48 00 Underpinning
31 50 00 Excavation Support and Protection
31 51 00 Anchor Tiebacks
31 52 00 Cofferdams
31 53 00 Cribbing and Walers
31 54 00 Ground Freezing
31 56 00 Slurry Walls
31 60 00 Special Foundations and Load- 

Bearing Elements
31 62 00 Driven Piles
31 63 00 Bored Piles
31 64 00 Caissons
31 66 00 Special Foundations
31 68 00 Foundation Anchors
31 70 00 Tunneling and Mining
31 71 00 Tunnel Excavation
31 72 00 Tunnel Support Systems
31 73 00 Tunnel Grouting
31 74 00 Tunnel Construction
31 75 00 Shaft Construction
31 77 00 Submersible Tube Tunnels
31 80 00 - 31 90 00 Unassigned

Level 2 Numbers And Titles. 11

The Numbers and Titles used in this product are from MasterFormat™ and is published by the Construction Specifications Institute (CSI) and Construction
Specifications Canada (CSC), and is used with permission from CSI, 2008. The Construction Specifications Institute (CSI); 99 Canal Center Plaza, Suite 300;
Alexandria, VA 22314; 800-689-2900; 703-684-0300; CSINet URL: http://www.csinet.org

http://www.csinet.org
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FIGURE 6.4. Three-Part Technical Section Format.

HEAVY CONSTRUCTION
ENGINEERING SPECIFICATION
FORMAT
For many years there was some negative reaction from engi-
neers in the heavy engineering construction who felt that the
original 16-Division CSI format did not adequately serve
their needs, and in 1994 the ASCE formed a committee to
study the needs of the heavy construction industry and
develop a format that was specifically designed for heavy
construction such as airports, treatment plants, landfills,
waterways, tunnels, power plants, electrical power facilities,
industrial process plants, railroads, dams, and underground
utilities.

Some effort was made to work with CSI to accomplish
this, and with the release by CSI of the new MasterFormat™

2004, the older 16-Division Format was discontinued and it
was replaced by an entirely new 50-Division Format. How-
ever, the use of Federal Highway Administration and State
Highway Department formats remains the standard for
public agencies doing bridge and highway construction
throughout the United States.

STATE HIGHWAY
DEPARTMENT FORMATS
Long before the coming of the CSI Format, the federal
government and various state highway departments estab-
lished specification formats of their own in response to
the needs of the type of construction in which they were
engaged. Most states have settled on a uniform format
based on the American Association of State Highway and
Transportation Officials (AASHTO) model.

The basic similarity among all state highway specifica-
tions is the fact that they all use a published, bound book
of “standard specifications” that covers in detail all general
contract conditions as well as the technical specifications for
all types of construction that could reasonably be antici-
pated in any highway or bridge project. The subject matter

covered is not as narrow as one might at first expect, and to
add complications to the specification, it frequently covers
several alternative methods of completing the work.

To adapt these standard specifications to a specific project
requires an additional document, for the standard specifica-
tions themselves cover far too broad a subject area. Further-
more, they do not indicate whether a specific method should be
used on a particular project. This adaptation is accomplished
by the preparation of a small supplementary specification
called the Special Provisions or Supplemental Specifications, or,
in some cases, Contract Provisions (Figure 6.5). This document
clearly defines the changes to the Standard Specifications or any
additions to or deletions from the Standard Specifications that
might be necessary to adapt it to the specific project being
constructed. For the sake of uniformity, the Special Provisions
follow a “standard” format adopted by each using agency, so
that all users throughout that state will produce a document
that is in the same format, and all contractors will have prior
knowledge of the basic requirements and conditions for
highway and bridge construction in their state.

In the previous cases referred to, when the word specifica-
tions was mentioned, it was interpreted to include all docu-
ments, General Conditions, and technical provisions. On a
state highway project, this definition must be revised. Here the
“specifications” are the Standard Specifications, and the docu-
ment issued for the specific project contains only supple-
mentary material. The usual title for the book containing
the documents plus the special technical conditions is Special
Provisions.

Adaptation to City and County Civil
Engineering Projects
Although originally developed for use by the Federal Highway
Administration and the various state transportation agencies,
the concept of utilizing a book of Standard Specifications, sup-
plemented by a brief Special Provisions document prepared
for each specific project, is widely used by cities, counties,
and other public agencies whose work parallels the technical
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provisions contained in the Standard Specifications. Use by
other agencies requires only minor changes to the General
Provisions of the Standard Specifications to adapt it to local
agency use. The concept is popular because of the considerably
reduced cost of specification preparation using this approach.

The Special Provisions concept is not limited to public
agencies, either. Wherever the work of a private project par-
allels the technical provisions contained in the Standard
Specifications, it can be readily adapted to private use as
well by modifying the General Provisions portion of the
Standard Specifications in the Special Provisions document.

AASHTO Standard Format for Highway
Construction Specifications
The majority of the state highway departments of the United
States closely follow the standards of the AASHTO.

The example used here is that of the Standard Specifica-
tions for Construction of Roads and Bridges on Federal
Highway Projects of the U.S. Department of Transportation,
Federal Highway Administration. Just as used in all of the
states, the Federal Highway Administration Standard Speci-
fications cover all potential types of highway and bridge
construction that may be encountered, along with all of the
possible acceptable alternatives. These must be supple-
mented by a specially prepared set of Special Provisions to
adapt the Standard Specifications to a particular project.

As a means of keeping the Standard Specifications up
to date, the various states also issue Supplemental Specifi-
cations, which are modifications sheets needed to update
the Standard Specifications. These are normally available
on the Web, or in hard copy from the state involved. These
are sometimes termed as standard special provisions or
amendments to the standard specifications or, sometimes, a
combination of both names.

As with the Federal Highway Standard Specifications
and the various state highway specifications, the selection
and arrangement of the subject matter in the General Provi-
sions, often called division one or section one, is virtually
identical from state to state. Technical Provisions of Stan-
dard Specifications, however, are similar but not identical
from state to state.

The Federal Highway Administration Standard Specifi-
cations are initially divided into 10 main divisions.

Div. 100 General Requirements (Sections 101–109;
contractual relationships)

Div. 150 Project Requirements

Div. 200 Earthwork

Div. 250 Structural Embankments

Div. 300 Aggregate Courses

Div. 400 Asphalt Pavements and Surface Treatments

Div. 500 Portland Cement Concrete Pavement

Div. 550 Bridge Construction

Div. 600 Incidental Construction

Div. 700 Materials

Of these, the Division 100 subjects are common to
virtually all DOT Standard Specifications. Typically, the
subjects covered in the first nine sections of the Standard
Specifications form the main portion of the Special Provi-
sions, when written to be job specific. Then by adding one
more division or section, usually a section 10 commonly
titled Construction Details, all technical additions, dele-
tions, or other modifications to the Standard Specifications
can be covered in one section.

Typical Division 100 General Provisions format and con-
tent of the FHWA Standard Specifications, which is common
to all state DOT Standard Specifications, follows. These titles
then are used as a format for preparing the Special Provisions:

FHWA Division 100—General Requirements

1. 101. Definitions and Terms

2. 102. Proposal Requirements and Conditions

3. 103. Award and Execution of Contract

4. 104. Scope of Work

5. 105. Control of Work

6. 106. Control of Materials

7. 107. Legal Relations and Responsibility

8. 108. Prosecution and Progress

9. 109. Measurement and Payment

10. 150. Project Requirements

In the foregoing illustration, Division 150 of the FHWA
Standard Specifications is seldom used in state DOT specifica-
tions; however, all other listed titles are applicable. In addition
to the General Provisions, which are common to the Federal
Highway Administration (FHWA), the California Depart-
ment of Transportation (Caltrans), the State of Washington
(WSDOT), and other state departments of transportation, the
Standard Specifications are further divided into sections or
divisions relating to the principal construction materials and

FIGURE 6.5. Example of a Contract Provisions Supplement to
Standard Specifications for a Bridge Project in Snohomish
County in the State of Washington.
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methods expected to be encountered in normal road and
bridge construction. Anything needed for a project that is not
contained in the Standard Specifications must be specified in
the Special Provisions. With few exceptions, the FHWA and
most state DOT Standard Specifications are published in
metric units only, with no English units cited.

What most state highway specifications have in common
with the CSI Format (long before the formation of the CSI) is
the strict separation of materials and execution in their specifi-
cations. Thus, in all execution portions of a state highway spec-
ification, the materials are covered by reference to the detailed
specifications in the division provided for that purpose.

Non-DOT Standard Specifications
Various non-DOT versions of standard specifications exist
in various agencies throughout the public project sector.
Many of these are locally prepared but soon fall into obsoles-
cence due to failure to keep updating the material. The
accepted industry standard for updating codes and stan-
dards is approximately three-year intervals, or sooner.

The American Public Works Association (APWA) in var-
ious regions has participated in the development of either
local regional standard specifications or supplements to
existing state DOT standard specifications to enable the state
DOT standard to be readily adaptable to local public agency
use. The APWA in one such region has produced the Stan-
dard Specifications for Public Works Construction, more
commonly called the “Greenbook.” The publication is the
work product of the APWA Southern California Chapter and
the Southern California Districts of (AGC), and is updated
every third year. It is used in the same manner as a DOT
standard specification (although broader in coverage), by
preparation of a special provisions document to supplement
the standard Specifications.

APWA Standard Specifications differ primarily in that
they address municipal engineering types of projects usually

associated with city or county public works, whereas the
state DOTs, with few exceptions, address only highway and
bridge construction.

OTHER NONSTANDARD
CONSTRUCTION
SPECIFICATIONS
FORMATS IN USE
There are different approaches to the problem of separating
a project specification into seemingly logical units of con-
struction. The two most common concepts are given below:

1. Separation into trade-group and material classifica-
tions, as in the CSI Format

2. Separation by project features, wherein each significant
feature of a project is described completely within a
single section, including all the materials and methods
involved to complete the specified structure or feature

Depending upon the nature of a specific project, each
concept may have something good to be said of it, and each
could serve to special advantage if used properly. If the two
systems would ever be mixed in the same specification, how-
ever, the job of field administration could become chaotic!
The problems resulting from such an unwise choice include
the inability reasonably to control payments to the con-
tractor for the various portions of the work, difficulty in
defining interfaces in construction, and duplication of spec-
ification provisions in different parts of the work—often
with varying and conflicting requirements. An engineer or
inspector who is assigned to a project like this should be
prepared for a lion-sized job of maintaining cost control,
especially if it turns out to be a unit-price job.

A graphic example of the complicated relationships
involved can be determined from Figure 6.6, which takes the
various project features of a recreational park project as an

CSI FORMAT

03

Parving

Irrigation

04 05 06 07 08 09 10 11 22 23 26 31 32 33

X

X

X

X

FIGURE 6.6. Comparison of Trade-Group versus Project-Feature Formatting.
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FIGURE 6.7. Basis for Determining Choice of a Specifications Format.

example and superimposes them in matrix form with the
various trade-group and material classifications that might
apply to the same work.

It becomes obvious from the chart that any project that
included all these various project features would benefit most
by using the CSI Format, which is based upon the separation of
the specification technical provisions into sections correspond-
ing to the vertical columns in the chart in Figure 6.6. Thus,
there would be only one concrete section, one metals section,
one electrical section, and so forth, no matter how many sepa-
rate structures or units of construction were included in the
project.

However, if a project involved only street paving and park-
ing lots, street lighting and signals, landscaping and irrigation,
and a storm drain system, as many municipal improvement
projects do, it might be perfectly practical to divide the specifi-
cations into sections describing project features corresponding
to the horizontal lines on the chart in Figure 6.6. This is
primarily because the materials of construction and the trades
used in this case are peculiar to the unit being built, and the
material specification for one of these units is not equally
applicable to any of the other sections.

PROJECT SPECIFICATIONS
(PROJECT MANUAL) VERSUS
SPECIAL PROVISIONS
CONCEPT
This subject was touched on slightly in earlier paragraphs,
but it is of great importance for the resident engineer or
inspector to know the relative importance of the documents
that must be used in the field and to understand the very
important difference between these two concepts. Figure 6.7
illustrates the choices to be made.

Project Specifications (CSI Project Manual)
The project specifications concept (or Project Manual in CSI
terminology) is based upon the issuance of a single, all-
inclusive project specifications book containing all of the
contract provisions that apply to the job (Figure 6.1),
although references to outside sources are permissible. The
effect of such outside references in this type of specification,
however, is to bind the contractor only to the extent of the
specific reference specification named. Thus, if a project
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specification states that “portland cement shall be Type II
cement as specified in Section 90 of the Standard Specifica-
tions,” it limits control of the cited reference to the portland
cement specifications only and does not bind the contractor
to any other provisions of that same section, such as the
grading of aggregates for concrete.

Special Provisions or Supplemental
Specifications
The Special Provisions or Supplemental Specifications concept
is based upon the idea that a previously published book of
Standard Specifications is the actual detailed specification
for all applicable work on the project, and that the Special
Provisions or Supplemental Specifications are merely a sup-
plemental document to provide for those items on a particu-
lar project that the design engineer wanted changed from the
provisions of the Standard Specifications, or where he or she
made a specific selection of options provided in the Stan-
dard Specifications (Figure 6.8). Thus, for example, although
it has already been established that the entire concrete
section of the Standard Specifications will control the pro-
ject (insofar as it is applicable, of course), the reference in the
Special Provisions or Supplemental Specifications that
“portland cement shall be Type II cement as specified in
Section 90 of the Standard Specifications” merely controls
the choice of option as to the type of cement required for the
work. The total provisions of the rest of “Section 90” still
apply to the concrete work. The exact specification phrase
used in the project specifications can have a vastly different
meaning when used in a Special Provisions or Supplemental
Specifications document.

INSPECTOR TRAINING
AND KNOWLEDGE OF
SPECIFICATIONS
Inability to interpret specifications was next to the top
of the contractor’s list of complaints about inspectors in
an ASCE study. These were generally felt to be “go-by-
the-book” type inspectors. The usual reason offered for the
go-by-the-book philosophy is lack of sufficient field experi-
ence to risk the slightest departure from the exact wording
of the specifications—right or wrong.

Anyone who has ever had to work both in specifications
and in field construction will know that there is little possibility
that the information generated in the “sterile” design office
environment can be followed literally during the construction
phase of a contract. Field conditions vary frequently from the
assumed design conditions, and many adjustments must be
made. To accomplish this requires not only an experienced,
well-qualified inspector, but also an enlightened project man-
ager and specifications staff who can recognize the validity of
these claims, respond to field suggestions to improve their own
product, and work effectively with the inspectors as team
members instead of as adversaries.

Of the contractors who claimed to have had to work
with incompetent inspectors, some felt that their construc-
tion problems were the result of the inspectors’ attempts to
impose excessive requirements upon them as a form of
“play-it-safe” engineering.

The two principal items that the contractors named as
having been the cause of the greatest number of problems
were (1) specifications interpretation and (2) lack of inspector
experience and proper training.

The offshoot of the study was that inspection should
be recognized as the principal problem and that poor

FIGURE 6.8. Documents for Special Provisions.
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inspection is prevalent. It was the recommendation of the
contractors contacted that inspectors should improve
themselves through education, training, certification, and
frequent liaison with contractor organizations. It was also
stated, in all fairness to inspectors, that the specifications
were also in great need of improvement and that the engi-
neers and architects should be held more accountable for
their own professional errors. Finally, the study concluded,
a means should be developed to provide for more effective
coordination and communication between the inspectors
and the contractors, and between the inspectors and the
specifications engineers.

Specifications and the Inspector
One of the principal weaknesses of some inspectors is
their general lack of a good working knowledge of specifi-
cations. It is only fair at this point to mention also that
some of the principal weaknesses among the specifications
engineers are their general lack of specific knowledge of
construction methods.

As an arbitrator over a number of years, the author has
often discovered situations where the case involved a contrac-
tor versus a subcontractor or an owner versus a contractor in
a case where the root cause was flaws in the specifications. In
such cases, the fault lay not with the parties to the arbitration
or litigation, but with the engineer or architect who was
responsible for the preparation of the specifications.

For many years the remark has been heard from specifi-
cations writers that “if only those people in the field would
follow the specifications, we wouldn’t have gotten into this
problem.” At the same time, the field people were saying
“someone ought to send those specifications writers into the
field for a while where they can be introduced to the real
world.” Therein lies the essence of a serious problem involv-
ing a failure to communicate. Each side suspects the other
and challenges their competence.

Actually, there is some justification for each of their
viewpoints. Field situations involving design or specifica-
tions difficulties should be reported in writing to the specifi-
cations department, and, wherever justified, changes should
be made in the master specifications (guide specifications)
to assure that the problem will not be continually repeated.

The fault does not lie wholly with either the inspectors
or the specifications engineers. The point is that there must
be an effective channel of communications between them.
There must also be provisions for educating each group to
the needs and problems of the other. In the author’s own
office, this was accomplished by occasionally transferring
specifications writers into the field to work under proper
supervision as an inspector. This was done during periods of
slowdown in the specifications department, which usually
occurs during periods of increased activity in the field.

The logic of this approach is based upon the fact that
one of the major elements of each technical specification is
that portion dealing with the “execution” of the work. It is in
this area that many specifications writers are weakest, since

the knowledge necessary to write an effective execution pro-
vision can only be obtained through actual field experience.
Yet firms continue to have specifications written by people
who have never worked in the field and who are simply
copying material from old specifications that, to their eyes,
appear to be from a “similar” project. Remember the old
adage: “Methods used on other projects only work on other
projects.”

Specification General Conditions,
or Boilerplate
The education of the inspector must be expanded to include
careful study and understanding of the General Conditions
of the Contract. Unfortunately, many seem to believe that
the General Conditions were created by the lawyers for other
lawyers to read only if, and when, a dispute goes to court.

Actually, the entire administration of the contract is based
upon the provisions contained in this document. While the
technical portions of the specifications, or “project manual” as
it is called by CSI, describe the qualitative requirements of the
final product that is to be constructed, the General Conditions
provide for an orderly means of handling situations or prob-
lems that arise in the contractual relationship with the con-
tractor. In preparing the General Conditions, an attempt is
made to anticipate the various types of contractual situations
that might arise during the course of the project, and by sign-
ing the agreement the owner and the contractor have agreed
that should any of the described problems arise, they will be
handled as set forth in the general conditions. This provides for
the orderly resolution of construction difficulties without
the necessity of resorting to the filing of claims that must
be resolved through arbitration, litigation, or other dispute
resolution alternative.

There is a need in today’s complex construction envi-
ronment for continuing education programs designed to
meet the needs of both inspectors and specifications writ-
ers. Inspection and specifications are inseparable. The
specifications not only are one of the principal elements of
the contract documents but serve as one of the principal
tools of the inspector as well.

ALLOWANCES
AND TOLERANCES
IN SPECIFICATIONS
One of the factors that should be considered in the efforts to
involve the specifications writer and the inspector in an effec-
tive working relationship is the inclusion in the specifications
of tolerance limits, instead of the traditional methods of spec-
ifying absolutes. Some problems for which the inspectors have
been blamed can actually be traced to the fact that the specifi-
cations either provided for no tolerance at all, or provided
tolerances that were either unreasonable or unenforceable. An
excellent example of properly specified tolerances can be seen
in the American Concrete Institute Standard Specifications
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_______ Plumbing
_______ Sheet metal 

fabrications
_______ Project meetings
_______ Contractor 

submittals

_______ Roof flashing 
and sheet metal

_______ Butler 
buildings

_______ Alarm 
systems

_______ Painting 
_______ Piling

for Tolerances for Concrete Construction and Materials (ACI
117-90 and Commentary (117R-90). Tolerances for concrete
construction expressed in metric (SI) units can be found in
the U.S. Bureau of Reclamation Metric Manual, published by
the U.S. Government Printing Office, Denver, CO. Where tol-
erances are specified, the inspector can be more secure in
taking a stand with a contractor on an issue. The specifying of
tolerances further eliminates many disputes with contractors
who otherwise felt that rejections for nonconformance based
upon the inspector’s interpretation of absolute values was too
subjective. As an absolute value is impossible to obtain consis-
tently, an even greater burden is placed upon the inspector
who is obligated to administer such a contract, for the inspec-
tor is then always being placed in the position of deciding
“how close is close enough?”

All too often, such absolute values are not even well
justified by the design computations but may have been

specified solely because the specifier lacked sufficient knowl-
edge of actual construction materials, methods, and prac-
tices. Place the specifier in the field for a while and his or her
attitude will most certainly change.

Even in a machine shop, where most people will admit
that the demand for precision far exceeds that of construc-
tion in the field, the dimensions for machined parts are
shown on the drawings, with tolerances shown for each
dimension. Thus, even in precise work, it is recognized that
an absolute dimension without an indicated tolerance is not
only impractical, but virtually impossible. Let the construc-
tion industry take heed and reduce construction bid prices
by applying reasonable tolerances, and at the same time
minimize disputes with the contractor. Furthermore, by
specifying tolerances during the design phase, the control is
placed in the hands of the engineer or architect, where it
rightfully belongs.

Review Questions

1. What are the three principal “parts” of the contract spec-
ifications document (or CSI “Project Manual” or “Con-
tract Book” as some public agencies call the document)?

2. What are the three parts of a technical section under the
CSI Format?

3. Prioritize the following documents in their traditional
order of precedence:

a. _______ Technical Specifications
b. _______ Agreement
c. _______ General Conditions of the Contract
d. _______ Reference Documents
e. _______ Contract Drawings
f. _______ Supplementary General Conditions

4. Give three examples of unenforceable phrases if used in
specifications.

5. If you were working with a set of project specifications
prepared in CSI Format, under what division numbers
would you find the following subjects?

6. Describe the function of the Special Provisions or
Supplemental Specifications as used in a DOT project as
opposed to the CSI Format.

7. Under CSI Format, explain the difference between the
documents referred to as “General Conditions” and
“General Requirements.”

8. Under the CSI Format, the definition of Contract Docu-
ments does not include the Notice Inviting Bids,
Instructions to Bidders, or the Bid itself. Name the
principal exception to this rule, wherein the term
Contract Documents may include the Notice Inviting
Bids, Instructions to Bidders, and the Bid itself.

9. True or false? It is better to specify absolute dimensions
than to indicate allowable tolerances in construction.

10. Which is more desirable in a specification: to require
literal compliance with an absolute dimension or to
specify a tolerance range for the inspector to work with?
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USING THE SPECIFICATIONS IN

CONTRACT ADMINISTRATION

GENERAL CONDITIONS 
OF THE CONSTRUCTION
CONTRACT
The General Conditions, sometimes called the General Provi-
sions, specify the manner and the procedures for implement-
ing the provisions of the construction contract according to
the accepted practices within the construction industry.
These conditions are intended to govern and regulate the
requirements of the formal contract or agreement. They do
not serve as a waiver of any legal rights that either party to
the contract may otherwise possess. The General Conditions
of the Contract are intended to regulate the functions of
either party only to the extent that his or her activities may
affect the contractual rights of the other party or the proper
execution of the work.

Although the General Conditions of most construction
contracts vary somewhat from one set to another, depending
upon the requirements of the agency that originated the
document, most address similar issues, although not always
in the same manner. The following examples will allow you
to compare the content of three major national and interna-
tional General Conditions documents. The following sub-
jects addressed in the “Standard General Conditions of the
Construction Contract” EJCDC1 Document No. 1910-8
(1996 edition) may well be considered as somewhat typical
of many engineering documents:

1. Definitions (terms used in the contract documents)

2. Preliminary matters (starting the project; preconstruc-
tion matters)

3. Contract documents, intent, amending, and reuse

4. Availability of lands, physical conditions, reference points
(differing site conditions; soils reports)

5. Bonds and insurance

6. Contractor’s responsibilities

7. Other work (related work at site; coordination)

8. Owner’s responsibilities

9. Engineer’s status during construction

10. Changes in the work (procedures)

11. Change of contract price (pricing provisions)

12. Change of contract times

13. Warranty and guarantee; tests and inspections; correc-
tion, removal, or acceptance of defective work

14. Payments to contractor and completion

15. Suspension of the work and termination

16. Dispute resolution

17. Miscellaneous

The EJCDC General Conditions are used mostly on
engineering projects and by many public agencies, such as
city and county governments, with supplements to adapt
them to local state laws governing the conduct of public con-
tracts in that state. In many instances they are used as a base
document upon which to develop a proprietary document
for a particular agency. The EJCDC documents were jointly
prepared and endorsed by the following organizations:

American Council of Engineering Companies

American Society of Civil Engineers

National Society of Professional Engineers

Construction Specifications Institute

Associated General Contractors of America

Other standard sets of General Conditions have been
developed by various segments of the construction industry,
notably those of the American Institute of Architects for
building construction. Although most published docu-
ments bear a superficial similarity to one another, some of
the various documents do have serious differences.

1Engineers Joint Contract Documents Committee, c/o National Society of
Professional Engineers, 1420 King Street, Alexandria, VA 22314.

CHAPTER SEVEN
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The following subjects are addressed in the “General Con-
ditions of the Contract for Construction” AIA2 Document
A201 (1987 edition), which is used almost universally on all
architectural projects. If they are to be used on public building
projects, however, they too would require a supplement to
adapt to local state laws governing the conduct of public con-
tracts in that state:

1. General Provisions (definitions of terms)

2. Owner (rights and obligations)

3. Contractor (obligations)

4. Administration of the contract (by the architect)

5. Subcontractors (owner’s and architect’s rights to control
selection)

6. Construction by owner or by separate contractors
(mutual responsibility)

7. Changes in the work (change process)

8. Time (delays; extensions; progress and completion)

9. Payments and completion (payment administration)

10. Protection of persons and property (by contractor)

11. Insurance and bonds

12. Uncovering and correction of work

13. Miscellaneous provisions (laws; notice; tests)

14. Termination or suspension of the contract

(Approved and endorsed by the Associated General
Contractors of America.)

INTERNATIONAL
CONSTRUCTION CONTRACTS
International projects have their own standards, usually
FIDIC.3 The documents of the “FIDIC Conditions of Contract
for Works of Civil Engineering Construction” are used almost
universally on international engineering projects financed by
the international banking industry, the United Nations, and
others. The scope of coverage of the FIDIC General Conditions
includes the following:

1. Definition and interpretation

2. Engineer and engineer’s representative

3. Assignment and subcontracting

4. Contract documents

5. General obligations

6. Labor

7. Materials, plant, and workmanship

8. Suspension

9. Commencement and delays

10. Defects liability

11. Alterations, additions, and omissions

12. Procedure for claims

13. Contractor’s equipment, temporary works, and materials

14. Measurement

15. Provisional sums

16. Nominated subcontractors

17. Certificates and payment

18. Remedies

19. Special risks

20. Release from performance

21. Settlement of disputes

22. Notices

23. Default of employer

24. Changes in cost and legislation

25. Currency and rates of exchange

Just as there are numerous differences in nomenclature
between owners, architect/engineers, and contractors in var-
ious types of organizations, there are numerous differences
between the terminology of international construction con-
tracts in the United States and other countries.

For illustration, the following list compares terms of
similar meaning from conventional American contracts and
those from international contracts under FIDIC documents
widely used outside the United States.

2American Institute of Architects, 1735 New York Ave., NW, Washington,
DC 20003.
3International Federation of Consulting Engineers (FIDIC), 9 Carel van
Bylandtlaan, The Hague, Netherlands (available in the United States from
American Council of Engineering Companies, 1015 Fifteenth St., N.W.,
Washington, DC 20005).

FIDIC represents the interests of independent consulting engineers
worldwide. It serves as the liaison for its membership with international banks
and agencies, such as the International Bank for Reconstruction and Develop-
ment, the Inter-American Development Bank, the African Development Bank,
the Asian Development Bank, the United Nations Development Programme,
the Food and Agriculture Organization of the United Nations, the World Health
Organization, the United Nations Office of Technical Cooperation, the Euro-
pean Development Fund, the Kuwait Fund for Arab Economic Development,
the Arab Fund for Economic and Social Development, and others.

United States International (FIDIC)

Addenda to Notice Inviting 
Bids

Appendix to Tender

Award of Contract Letter of Acceptance

Beneficial Use Taking-over

Bid Tender

Bid Forms Forms of Tender

Bid Schedule (unit price 
projects)

Bill of Quantities

Changes in the Work Variations

Date of Notice to Proceed Commencement Date

Differing Site Conditions Adverse Physical 
Obstructions

Force Account Daywork

Guarantee Period Defects Liability Period

Owner Employer

Partial Payment Provisional Sum
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With the exception of those items that relate to matters
of international currencies and assurances, it can be seen
that all three documents—the EJCDC, the AIA, and the
FIDIC—share many of the items of common concern to all
people in the construction industry.

Standard forms of General Conditions have many
advantages. Not only are they generally the result of collabo-
ration with industry and government leaders, and thereby
should represent a fair and equitable method of handling a
construction contract, but also they have normally had the
advantage of being thoroughly critiqued by members of
both the architect/engineering profession and the legal pro-
fession. Furthermore, many have been tested in court and
can be relied upon to provide similar protection to all who
use them. Another, and frequently overlooked, advantage is
that such documents have evolved into a form that has with-
stood the test of time and experience and have become
familiar to the contractors who use them. After repeated
usage, a contractor will clearly understand all of its terms,
meaning, and implications. This is often reflected in a stabil-
ity of bid prices, as the full effect of the document’s provi-
sions on the contractor has already been established, as far as
costs are concerned.

It must be remembered, however, that the mere fact
that a document is so “general” in nature means that cer-
tain types of specific data cannot be included; otherwise, it
would not be applicable to all of the projects on which it is
used. For example, a provision in the General Conditions
for “liquidated damages” or for “bonds” will normally only
cover the limitations, procedures, or other unchanging ele-
ments—but not the actual monetary amount. The specific
dollar amounts must be referred to in the Supplementary
General Conditions, a document that will be discussed
later.

Some of the well-known standardized General Condi-
tions documents in current usage are those of the following
organizations:

Obviously, there is no shortage of “standards,” and the
choice of which to use on any given project may be influ-
enced by many things, including the specific owner require-
ments, source of construction funds, type of work to be
constructed, whether the project is being built by a public or
a private agency, and last but not least, whether a particular
set of General Conditions contains provisions with which the
owner and architect/engineer are willing to live.

From the multitude of standard General Conditions
available, there would seem to be little valid reason to gen-
erate a new one, yet many architects and engineers and
owners are doing just that when they prepare their own
General Conditions to fit a particular job. Each time that a
new set is written, there is always the danger that its provi-
sions may contain subtle wording that may not afford the

Quantity changes in excess 
of 15 percent

Variations in excess 
of 15 percent

Retainage Hold-back

Schedule Programme

Schedule of Values Breakdown of lump-
sum items

Supplementary General 
Conditions

Conditions of Particular

Time-and-Materials work 
(sometimes called “force 
account”)

Daywork

AIA American Institute of Architects

CMAA Construction Management Association 
of America

ConsensusDOCS Endorsed by AGC, Construction 
Owners Association of America 
(COAA), Construction Users 
Roundtable (CURT), National 
Association of State Facilities
Administrators (NASFA),
and Mechanical Contractor’s 
Association of America (MCAA).

EDA Economic Development Administration,
Department of Commerce

EJCDC Engineers’ Joint Contract Documents 
Committee (ACEC, ASCE, NSPE,
and endorsed by AGC and CSI)

EPA Environmental Protection Agency

FHA Farmers Home Administration,
Department of Agriculture

FIDIC Fédération Internationale des 
Ingénieurs-Conseils (International 
Federation of Consulting Engineers)

HUD Housing and Urban Development

JPL Jet Propulsion Laboratories

NASA National Aeronautics and Space 
Administration

NAVFAC Department of the Navy, Naval 
Facilities Engineering Command

SCS Soil Conservation Service

USBR U.S. Bureau of Reclamation

USACE Corps of Engineers, U.S. Army

(Joint) EJCDC Standard General Conditions 
of the Construction Contract and 
Standard Form of Agreement.
Funding agency edition endorsed by 
U.S. Department of Agriculture,
Rural Development Administration,
Farmers Home Administration, and 
Rural Utilities Service
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same contractual protection as that contained in the exist-
ing standard forms that have had their days in court—and
survived.

General Conditions Portions 
of Standard Specifications
On some projects where the basic contract is written
around a set of Standard Specifications, such as those used
by the state Departments of Transportation, the General
Conditions of the contract are usually contained in the early
chapters of the Standard Specifications book. For example,
a project for construction of a bridge under the Virginia
Road and Bridge Specifications has its General Conditions
specified in Division I, General Provisions, which includes
Sections 101 through 110 of that document.

Similarly, the American Public Works Association,
Southern California Chapter, in cooperation with the Associ-
ated General Contractors, published a book of Standard Spec-
ifications titled Standard Specifications for Public Works
Construction, usually simply referred to as the “Greenbook.”
(See “Non-DOT Standard Specifications” in Chapter 6.) Here,
as in the standard state highway specifications, the General
Conditions are actually Part I, General Provisions, Sections 1
through 9 of the Standard Specifications book. The principal
difference between the “Greenbook” and the state DOT Stan-
dard Specifications lies in two areas: (1) the Greenbook con-
tract provisions are designed to accommodate the broader
type of construction often encountered in local public agency
work, whereas the DOT highway and bridge specifications are
designed primarily for state highways, bridges, and drainage
facilities; and (2) in most cases the state highway Standard
Specifications are designed for use by the state alone and
therefore contain all of the special legal requirements that
must be a part of state agency contracts in that state, whereas
the Greenbook is written for use in Southern California and
attempts to include those legal requirements that apply 
to contracts by cities, counties, and other local agencies in
California. In the State of Washington, the WSDOT Standard
Specifications cover a broader scope of construction than
would be ordinarily encountered in state highway and bridge
construction. There, the purpose is to present a book of Stan-
dard Specifications that can be used by all levels of govern-
ment, including state, counties, and cities. What is especially
unique is that an APWA Supplement is provided that, if
utilized, can adapt the General Provisions portions of the
Standard Specifications to local agency use. Similar publica-
tions of APWA have been published in other regions of the
United States.

DIFFERING SITE CONDITIONS

Unforeseen Underground Conditions
Several of the provisions of the General Conditions deserve
special discussion because of their importance to the
inspector and to the contractor as a result of the possible

interpretations of their provisions. One of the most misun-
derstood of all contract provisions, and the one that is fre-
quently the cause of large contractor claims for additional
work and change orders, is the provision for differing site
conditions.

Subsurface and latent physical conditions at the site pre-
sent a special problem. If they differ significantly from what
is printed in the contract documents, the contractor may
well be entitled to additional payment for any increased
work involved. When this happens, it usually comes as a
great surprise to the owner. Architects or engineers should
explain the possibility of such claims to the owner before the
construction contract is signed. They should also be particu-
larly careful that they give no assurance as to the accuracy of
any subsurface exploration, even when a special soils consul-
tant was employed. Failure to advise the contractor of any
available data regarding subsurface conditions may not only
entitle the contractor to additional payment but also may
possibly be the cause of a significant delay in the project
when underground conditions are discovered that are quite
different from those shown on the plans.

One can no longer say that the responsibility for all
such conditions and the delays that accompany them will
always be that of the contractor. There are recent court
decisions relieving the contractor from such responsibility
even where the wording of the contract documents states
that the contractor must be familiar with all conditions at
the site that might affect the performance of the Work. In
fairness to the contractor and to avoid risk of blame for
causing delays on the job, the design firm or the owner
should make available to the contractor all data used in
design.

Federal Guidelines
A contracts policy in the federal government as it relates to
unforeseen underground conditions is becoming a widely
accepted standard of the industry and is highly recom-
mended for all construction contracts, both public and pri-
vate, because it provides for a fair and equitable approach to
an otherwise difficult problem.

The provisions of federal contract forms call for the
making of adjustments in time and/or price where unknown
subsurface or latent conditions at the site are encountered.
The purpose is to have the government accept certain risks
and thus reduce large contingency amounts in contractors’
bids to cover such unknown conditions.

The federal government includes provisions in its con-
struction contracts that will grant a price increase and/or time
extension to a contractor who has encountered subsurface
latent conditions.

The wording of the “Differing Site Conditions” clause in
federal contracts reads as follows:

(a) The Contractor shall promptly, and before such condi-
tions are disturbed, notify the Contracting Officer in
writing of: (1) Subsurface or latent physical conditions
at the site differing materially from those indicated in



116 CHAPTER SEVEN

this Contract, or (2) Unknown physical conditions at
the site, or of an unusual nature, differing materially
from those ordinarily encountered and generally recog-
nized as inherent in work of the character provided for
in this Contract. The Contracting Officer shall
promptly investigate the conditions, and if he or she
finds that such conditions do materially so differ and
cause an increase or decrease in the Contractor’s cost
of, or the time required for, performance of any part of
the Work under this Contract, whether or not changed
as a result of such conditions, an equitable adjustment
shall be made and the Contract modified in writing
accordingly.

(b) No claim of the Contractor under this clause shall be
allowed unless the Contractor has given the notice
required in (a), above, provided, however, the time pre-
scribed therefore may be extended by the government.

(c) No claim by the Contractor for an equitable adjustment
hereunder shall be allowed if asserted after final pay-
ment under this Contract.

Types of Differing Site Conditions
It is common to refer to a differing site condition as being
either a Type 1 or a Type 2 Differing Site Condition, based
upon the definition given in the federal contract provisions
and summarized here.

TYPE 1—DIFFERING SITE CONDITION

Subsurface or latent physical conditions at the site which differ
materially from that indicated in the contract documents

TYPE 2—DIFFERING SITE CONDITION

Unknown unusual physical condition at the site which differs
materially from conditions ordinarily encountered and recog-
nized as inherent in this type of work

Bidder’s Obligations
The premises upon which a differing site conditions clause
in federal grant–assisted construction contract rests are as
outlined in the following paragraphs.

1. Each bidder is not expected to perform an independent
subsurface site investigation prior to submittal of its
bid. However, bidders are generally advised in the con-
tract documents to make a site inspection of their own.

2. The contract bid price is proportional to the degree of
risk that the construction contractor must provide for
in its competitive bid.

3. The most cost-effective construction is obtained by
accepting certain risks for latent or subsurface site
conditions.

It should be noted, however, that other clauses of the
contract documents may impact upon the resolution of a
change order that was originally initiated under a differing
site conditions clause, such as a requirement to make a site
inspection before bidding.

Sharing the Risk
One of the major risks on any construction project is the
possibility that physical site conditions will differ from those
expected by the parties to the contract. Regardless of
whether the project involves new construction or modifica-
tions of an existing structure, it is impossible to predict accu-
rately every physical condition that will be encountered in
the field.

To a great extent, the level of detail and accuracy of the
site information will depend upon the amount of time and
money expended by the owner. On the other hand, the con-
tractor has the opportunity, and usually the obligation, to
inspect the site prior to bidding. Despite the good-faith
efforts of both parties, it is almost certain that some unantic-
ipated condition will be encountered that will affect the time
or cost of construction, or both. This leads to the question of
who should bear the risk of increased construction costs
necessitated by site conditions that were not indicated in the
contract documents.

While many owners were able to place the differing site
conditions risk with the contractor, other owners began to
question the wisdom of this approach. Careful contractors
were forced to carry sizable contingencies in their bids as
insurance against differing site conditions. This led some
owners to the conclusion that the concept of contractual risk
sharing would not only be more equitable, but more eco-
nomical as well.

The pioneer in this risk-sharing concept has been the
federal government. The “Differing Site Conditions” clause
under the Federal Acquisition Regulations System (48 CFR
52.236-2) is the prototype for similar clauses in both the
public and private sectors. In fact, the government’s defini-
tion of a compensable differing site condition has become
the standard throughout the construction industry.

Traditional Rule of Law
The traditional rule of law has been that the contractor has
no implied contractual right to recover additional compen-
sation for differing site conditions. The contractor’s obliga-
tion is simply to complete the project, as designed, for the
contract price. The rationale is that the contractor had the
opportunity to inspect the site prior to submitting its bid.
Therefore, the risk of differing site conditions is presumed to
have been factored into the contractor’s bid price.

The rather harsh effects of this doctrine gave rise to an
exception created by the courts: To the extent that the owner
includes specific site conditions in the contract documents, the
owner is extending an implied warranty that the information is
accurate.

If the contractor relies on the information in the contract
documents during bid preparation, and that information
proves to be inaccurate, the owner must bear the responsibil-
ity. The contractor is still obligated to complete the contract
but may sue for the increased cost of performance on the the-
ory of breach of contract.
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Use of Disclaimers of the Accuracy 
of Site Information
Owners often attempt to include express disclaimers in the
contract documents to counter the doctrine of implied war-
ranty, as shown in the following example:

Information regarding subsurface conditions and quantities
is solely for the use of the owner. It is provided to bidders not
as a representation of fact, but for general guidance only.
Actual subsurface conditions encountered shall be at the sole
risk of the successful bidder. Each bidder is responsible for
thoroughly investigating the site and satisfying itself of the
accuracy of the estimated quantities in the Bid Schedule.
After all bids have been submitted, the bidder shall not assert
that there was a misunderstanding concerning quantities of
Work or the nature of the Work to be performed.

Another example of such a disclaimer is that used by the
federal government in fixed-price contracts where physical
data such as test borings, hydrographic, or weather condi-
tions data will be furnished or made available to the bidders
(48 CFR 52.236-4):

Data and information furnished or referred to below is for the
contractor’s information. The Government shall not be
responsible for any interpretation or conclusions drawn from
the data or information by the contractor.

Generally, such disclaimers are enforceable unless the
owner intentionally or negligently misrepresents site con-
ditions or withholds site information. It should be noted,
however, that the use of such exculpatory clauses will be
strictly construed by the courts against the owner. Some
courts have refused to enforce site data disclaimers on the
grounds that investigation by the contractor was physi-
cally impossible due to lack of time between bid solici-
tation and bid submittal. In general, however, such
disclaimers are considered as enforceable, and a wary con-
tractor should proceed on that assumption [Jahncke 
Service, Inc. v. Department of Transportation, 322 S.E.2d
505 (Ga. App. 1984)].

An example can be seen in that decision handed down
by a Georgia court. It enforced a public owner’s disclaimer of
the adequacy of designated borrow pits and disclaimer of the
accuracy of accompanying boring logs. Jahncke Service, Inc.
had been awarded a unit-price contract by the Georgia
Department of Transportation to construct 10.6 km (6.61
miles) of highway embankment. The contract documents
designated several nearby borrow pits where the department
had obtained the right to remove gravel and other fill. Soil
boring reports for each pit were also available. The contract
documents disclaimed the department’s responsibility for
borrow materials in the following terms:

The Department, in making this borrow pit available to con-
tractors, assumes no responsibility if the Contractor relies on
this information. . . . The quantity of material shown on the
plans as available in the borrow areas is not guaranteed. . . . The
obligation is upon the Contractor, before making its Bid or Pro-
posal, to make its own investigation.

During construction, Jahncke discovered that the des-
ignated borrow pits did not provide the quantity or quality
of materials that Jahncke anticipated from the boring
reports. Forced to obtain materials from other sources,
Jahncke submitted a claim for an increase in the unit price
per cubic yard.

The department relied upon the contract disclaimers in
denying the claim. The Court of Appeals of Georgia agreed
that as a matter of law, the contract provisions precluded
Jahncke from recovering additional compensation for insuf-
ficient material or inaccurate reports. The court stated: “It is
undisputed that Jahncke was on notice as to the possibility of
errors or discrepancies in the boring report and as to the
necessity, before submitting a bid, of making an independent
investigation rather than contenting themselves with relying
on the boring report.”

MATERIALS AND EQUIPMENT
One of the most common occurrences during construction is
the constant search by the contractor to obtain products that
cost less than those actually specified and offer them to the
architect/engineer as substitutes (sometimes without offering
a share of the savings to the owner). The ever-present desire
to use cheaper materials that frequently have not had the test
of time to show that they will perform as well as a specified
product frequently leads to claims against the architect or
engineer for negligence if it is determined later that the prod-
uct did not perform as required. Great care must be used in
the approval of new, substitute products as well as in the
application of some established ones. The architect or engi-
neer has the duty to see that the products furnished in com-
pliance with his or her drawings and specifications are
actually suitable for the particular uses intended. Reliance on
producers’ sales literature is hazardous at best. There are sev-
eral court decisions in which the architect or engineer has
been held liable for failure to have a new material tested or an
established item tested for a new application prior to approv-
ing it. Thus, it is easy to understand his or her occasional
reluctance to try new products.

It may even be desirable to require that the manufacturer
of such new products furnish guarantees that extend beyond
the usual time. The refusal of a producer to provide such
guarantees may be sufficient reason for rejecting the product.
In any case, the authority for acceptance of a product offered
as an “or equal” item is reserved to the architect or engineer of
record—not to the Resident Project Representative or other
inspector. Consideration of a product as an “equal” should be
deferred until after execution of the contract and not consid-
ered during the bidding phase of a project.

THE CONTRACTOR 
AND SUBCONTRACTORS
Almost all of the construction contract General Conditions
are based upon having the Resident Project Representative
deal solely with the general contractor, not directly with the
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subcontractors, material suppliers, or fabricators. The
General Conditions usually state that the general contrac-
tor is fully responsible for all the acts and omissions of the
subcontractors, and nothing in the General Conditions is
intended to create any contractual relationship between
any subcontractor and the owner or design firm or any
obligation to assure that the contractor has paid the sub-
contractors or material suppliers.

The fact that only the general contractor is recognized
should end the frequent disputes of subcontractors that
revolve around definitions of the scope of their portion of
the work (usually, the result of the failure of the general con-
tractor to provide its subcontractors with a complete set of
specifications and drawings). The general contractor may
complain that it is the design architect’s or engineer’s fault
because they failed to include certain items in a specification
section that would be performed by a specialty subcontrac-
tor, and thus the contractor believes that additional funds
should be paid to cover the added charges to the general con-
tractor by the specialty subcontractors. Obviously, the
answer is simple from a contractual standpoint—only one
contract was let; the total scope of the work was specified;
and it is not the responsibility of the architect or engineer to
determine how the successful bidder plans to subcontract
the work. Furthermore, the scope of any one class of work
can often vary significantly even from one county to the
next, because of differences in trade union contracts and the
resultant jurisdictional agreements. One contract means one
job; it is the general contractor’s responsibility to contract
properly with his or her subcontractors to assure a clear
understanding of the scope of each such subcontract.

SHOP DRAWINGS 
AND SAMPLES

The Function of Shop Drawings
The shop drawing is the connecting link between design and
construction. Because of the increasing complexity of
today’s construction, shop drawings in recent years have
become one of the largest sources of professional liability
claims against the designer. Unreasonable delay in process-
ing shop drawings and ambiguous wording in the shop
drawing approval stamps are the principal sources of trou-
ble. Most specifications require that the contractor refrain
from ordering material until the results of the review of the
shop drawing submittal from the design organization have
been received. Any delay in processing of shop drawings
affects the contractor’s scheduling and, in turn, may result in
extra cost to the owner.

Normally, the contractor is obligated to submit a pre-
liminary schedule of the submittals of shop drawings and
other submittals required under the contract. This schedule
should be reviewed by the design firm or the owner’s engi-
neering staff and finalized prior to construction. Shop draw-
ing submittal procedures are one of the topics for discussion
at the preconstruction conference described in Chapters 10

and 12. Careful attention to these preliminary matters can
avoid misunderstandings at a later date, and an agreed-upon
procedure should be set out on paper and copies circulated
to all affected parties.

Shop drawings are drawings submitted to the owner’s
architect/engineer by a contractor or subcontractor. Shop
drawings usually show in detail the proposed fabrication or
assembly of project components. They are also used to
indicate the installation, form, and fit of materials or
equipment being incorporated into the project. Shop
drawings are needed because it is impossible for the plans
and specifications to spell out every detail of every aspect
of the work. This is particularly true of large construction
projects.

While the plans and specifications usually define the
overall nature of the project, the means and methods of
construction are expected to be determined by the contrac-
tor. Owners and their architect/engineers expect this exper-
tise from the contractor. Shop drawings also provide a way
for contractors to propose and architect/engineers to
approve a particular method of accomplishing a special
requirement.

Approval of Shop Drawings
One of the most important and misunderstood facts about
shop drawings is that a shop drawing approval does not nor-
mally authorize changes from the contract provisions [Appeal
of Whitney Brothers Plumbing & Heating, Inc., ASBCA No.
16876, 72-1 BCA 9448 (1972)]; these must properly be
accomplished by a change order.

The review and approval of shop drawings involve some
considerable risk to architect/engineers and owners. In an
effort to maintain flexibility in determining the acceptability
of the work, as well as some leverage over the contractor,
architect/engineers frequently use shop drawing approval
language that is evasive or ambiguous at best.

This language, which is usually found on the shop draw-
ing approval stamps applied to each drawing, contains typi-
cal “approval” language, such as:

Review is only to check for compliance with the design con-
cept of the project and general compliance with the contract
documents. Approval does not indicate the waiver of any con-
tract requirement. Changes in the work may be authorized
only by separate written change order.

The Design Professionals Insurance Company of Mon-
terey, California, one of the major underwriters of errors and
omissions insurance for architect/engineers, in its book The
Contract Guide, advocated:

. . . the review and approval of contractor submittals, such as
shop drawings, product data, samples, and other data, as
required by the engineer or architect, but only for the limited
purpose of checking for conformance with the design concept
and the information expressed in the contract documents.
The review should not include review of the accuracy or com-
pleteness of details, such as quantities, dimensions, weights or
gages, fabrication processes, construction means or methods,
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coordination of the work with other trades or construction
safety precautions, all of which are the sole responsibility of
the contractor. The engineer’s or architect’s review should be
conducted with reasonable promptness, while allowing suffi-
cient time in their judgement to permit adequate review.
Review of a specific item must not indicate that the engineer
or architect has reviewed the entire assembly of which the
item is a component. The engineer or architect should not be
held responsible for any deviations from the contract docu-
ments not brought to their attention in writing by the con-
tractor, nor should they be required to review partial
submittals or those for which submittals of corrected items
have not been received.

However, in a case heard by the General Services
Administration Board of Contract Appeals in 1985, the
board ruled that “when a contractor clearly calls out a devia-
tion from the original specifications, the government will be
bound by its shop drawing approval regardless of dis-
claimers in the stamped language” [Appeal of Montgomery
Ross Fisher and H. A. Lewis, a Joint Venture, GSBCA No. 7318
(May 14, 1985)].

Both the AIA in Articles 3.12.8 and 4.27 of General Con-
ditions Document A201 (1987 edition) and the EJCDC in
Article 6.26 of General Conditions Document 1910-8 (1996
edition) refer to the obligation of the architect or engineer to
review and approve shop drawings. FIDIC documents do not
use the term shop drawings, but refer to such documents
under the category of “Permanent Works Designed by the
Contractor”; there, in Sub-Clause 7.2 of the “Conditions of
the Contract” (1987 edition), they require such documents to
be submitted to the engineer “for approval.”

You should require a schedule of submittals from the
contractor. As a general rule, do not review shop drawings or
other submittals concerning the proposed implementation
of means, methods, procedures, sequences, or techniques, or
other temporary aspects of the construction process. Those
are the responsibility of the contractor, and review of those
submittals could subject you to responsibility not normally
undertaken by an engineer or architect. If you receive
uncalled-for submittals from the contractor, they should be
stamped “Not Required for Review” and returned at once.

Misuse of Shop Drawings
A shop drawing must not be used as a change order, and any
variation from the design drawings and specifications must
be the result of a formal change order. Otherwise, it is not
authorized [Appeal of Community Science Technology Corp.,
Inc., ASBCA No. 20244, 77-1 BCA 12,352 (1977)].

In a recent example, a reservoir was to have a precast,
prestressed (pretensioned) concrete roof provided under a
contract with a fabricator who specialized in furnishing such
work as a complete package; that is, they provided the design
(within the criteria set by the architect/engineer); the fabri-
cation of all the prestressed, precast concrete structural
members; and the erection at the site of all such members
into a complete roof system. On shop drawings transmitted
during the execution of this contract, a small but significant

design detail was changed from that shown in the original
design concept that was approved by the engineer and the
local building and safety department. The contractor con-
tended that approval of shop drawings with the design
change on them meant that they should build according to
the shop drawings instead of the contract drawings. How-
ever, the contract provided that any change from the con-
tract drawings must be accompanied by an authorized
change order, and therefore the contractor was required to
conform to the original detail as shown on the contract
drawings. Again, only a change order should be used to
authorize a deviation from the contract provisions, and a
change order must normally be signed by the owner, as it is
the owner who is a party to the contract, not an outside
design firm. It cannot be done legally simply by showing
changes on a shop drawing unless the architect/engineer cre-
ates an informal change order out of the shop drawing by
adding the proper authorization and signature of the owner
to the drawing sheets. This, of course, would be somewhat
irregular and certainly undesirable from the record-keeping
viewpoint.

DISAPPROVING OR STOPPING
THE WORK
Some General Conditions allow the Resident Project Repre-
sentative, as a representative of an outside design firm, the
right to stop the work. This is a very sensitive area and can lead
to serious legal consequences if it can be shown that the action
was unjustified and subjected the contractor to added cost.
However, upon receipt of information from the architect or
engineer that the work is defective, the owner may order the
contractor to stop the work on these grounds. In any case, the
more risky right to stop the work should be left to the owner,
as a party to the construction contract, not to an outside
design firm or their Resident Project Representative.

In some cases where the owner is relatively unsophisticated,
as the term relates to construction, there is a tendency to allow
an architect/engineer or its field representative to exercise
greater control over the project. It should be kept in mind at all
times, however, that certain additional risks accompany such
added responsibility.

One prime exception to the foregoing “stop the work”
discussion is the case where the work is being carried on in an
unsafe manner. Under these conditions, moral standards or
the law may impose a duty on both the Resident Project Rep-
resentative and the contractor for the benefit of employees
and third parties to stop such work as a means of lessening
the risk of death or serious injury that could result if such
conditions were allowed to continue (see the discussion of
Imminent Hazards in Chapter 9).

Any disapproval or rejection of the work should be
communicated to the contractor in writing, stating the rea-
sons for the disapproval. This should be done as early as
possible after rejecting the work. In addition, the Resident
Project Representative normally has the power to require
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special testing or inspection of all work that has been cov-
ered up without his or her consent, including work that has
been fabricated, installed, or completed. In its Standard
General Conditions of the Construction Contract, EJCDC
Document 1910-8 (1996 edition) provides for the owner’s
right to stop the work in Article 13.10, as follows:

OWNER MAY STOP THE WORK

13.10. If the Work is defective, or CONTRACTOR fails to sup-
ply sufficient skilled workers or suitable materials or equip-
ment, or fails to furnish or perform the Work in such a way
that the completed Work will conform to the Contract
Documents, OWNER may order CONTRACTOR to stop the
Work, or any portion thereof, until the cause for such order
has been eliminated: however, this right of OWNER to stop
the Work shall not give rise to any duty on the part of OWNER
to exercise this right for the benefit of CONTRACTOR or any
surety or other party.

The unanticipated legal exposure resulting from giving
the power to stop the work to the engineer resulted in a
change to the National Society of Professional Engineers
(NSPE) contract documents in 1967. Under Article 13.10
of the Standard General Conditions of the Construction
Contract of the EJCDC,4 only the owner has the right to
stop the work, and then only if that work is defective. It was
believed that the right to reject defective work was a suffi-
cient weapon for the engineer, and the severe and more
risky right to stop other work should be left to the owner.
Where the owner does not have sufficient technical sophis-
tication, great reliance is placed on the engineer or archi-
tect to “do it all,” but in so doing, the engineer or architect
should be aware of the additional legal exposure assumed.

Similarly, in the General Conditions of the Contract for
Construction, AIA Document A201 (1987 edition), Article
2.3.1., provides for the owner’s right to stop the work. The
principal difference between the EJCDC provisions and the
AIA provisions for owner’s right to stop the work appears to
lie in the requirement in the AIA documents that a stop
work order from the owner to the engineer must be deliv-
ered in writing and signed personally by either the owner or
an authorized agent, who must also be designated in writing.

The FIDIC, in its Conditions of Contract for Works of
Civil Engineering Construction (fourth edition 1987), places
no such limitations on the authority of the engineer. It
addresses the subject of work stoppage under the heading
“Suspension of Work” in Article 40.1, where it states:

SUSPENSION OF WORK 40.1

The Contractor shall, on instructions of the Engineer, suspend
the progress of the Works or any part thereof for such time and
in such manner as the Engineer may consider necessary and
shall, during such suspension, properly protect and secure the
Works or such part thereof so far as necessary in the opinion of

the Engineer unless such suspension is (a) otherwise provided
for in the Contract, or (b) necessary by reason of some default
of or breach of contract by the Contractor for which he is
responsible, or (c) necessary by reason of climatic conditions
on the Site, or (d) necessary for the proper execution of the
Works or for the safety of the Works, or any part thereof (save
to the extent that such necessity arises from any act or default
by the Engineer or the Employer or from any of the risks
defined in Sub-Clause 20.4), Sub-Clause 40.2 shall apply.

It can be noted in the FIDIC handling of work suspen-
sion (stopping the work) that the engineer may be obligated
to “protect and secure” the work during the period of such
suspension or stoppage, an obligation not imposed under
either EJCDC or AIA documents. It further permits the engi-
neer to stop the work, which in the United States could
expose the engineer to the risk of tort liability under the prin-
ciple that a party who has the right to stop the work is in de
facto control of the work; thus if someone were injured on the
job site, argument could be made that the engineer was under
an obligation to prevent the injury by stopping the work
beforehand to correct whatever defect resulted in the injury.

For further discussion of suspension or termination of
the work, see Chapter 15.

SUPPLEMENTARY GENERAL
CONDITIONS
As the name implies, the Supplementary General Conditions
are simply an extension of the General Conditions. It is in
this document that the special legal requirements of the con-
tract are expanded to include provisions that apply solely to
the project at hand. In some cases, the titles of articles within
the Supplementary General Conditions will duplicate titles
already mentioned in the General Conditions. This is neither
repetitious nor necessarily a superseding provision. In most
cases, both such paragraphs still apply. However, the provi-
sions in the General Conditions may contain only proce-
dural and responsibility clauses, whereas the same subject in
the Supplementary General Conditions will add specific
requirements that apply only to this job, such as amounts of
liquidated damages or the amounts of bonds, or amounts of
insurance required.

The Supplementary General Conditions portion of the
contract documents may appear under several titles, without
actually changing the nature of the document. Often, under
older formats, this portion of the specifications was known
as “Special Conditions” or on some of the newer formats,
Supplementary General Provisions instead of Conditions.

In addition to items that are expansions of Articles
already specified in the General Conditions, there are numer-
ous other subjects that may, in all likelihood, be encountered
in the Supplementary General Conditions. A sample of the
contents of one such document follows:

1. Scope (of the entire project)

2. Supplementary Definitions (not covered in the General
Conditions)

4EJCDC Standard Forms of Agreement, Publication 1910-8 (1985), the
National Society of Professional Engineers, 1420 King Street, Alexandria,
VA 22314.
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3. Legal Address of the Architect/Engineer and the Owner
(needed for service of legal documents)

4. Amounts of Bonds (actual dollar or percentage values)

5. Amount of Liquidated Damages (actual dollar value)

6. Permits and Inspection Costs (who pays what)

7. Contract Drawings (complete list, by number and title,
of all drawings that are made a part of the contract)

8. Applicable Laws and Regulations (specific requirements
for this job)

9. Insurance (amount of coverage; additional insurance
not specified in the General Conditions, and amount of
its coverage)

TECHNICAL PROVISIONS 
OF THE SPECIFICATIONS
It should be noted that two of the three parts into which the
specifications document is usually divided have “general”
clauses in them. They are Part II, Conditions of the Contract,
and Part III, Technical Provisions. To avoid confusion, some
distinction should be noted between these two portions of
the specifications.

First, the “general” provisions of the Conditions of the
Contract relate to the contractual relationships and legal
obligations of the parties to the contract. However, the
“general” provisions of the technical portion of the specifi-
cations should relate to those requirements of a technical
nature that apply generally to the work of the entire project
rather than to work of one trade, for example. Thus, the
General Conditions of the Contract refer to legal and con-
tractual relationships, whereas the General Requirements
Section of Part III, Technical Provisions, relates to construc-
tion details, project features, procedural requirements for
handling the work, and similar project-related functions.

Under the CSI Format, Division 01 of the 50-Division
Format is reserved for this purpose,5 and the subjects gener-
ally included (if applicable to the project) would usually be
either those shown in the following list, or similar subjects
that the architect/engineer deems necessary to perform the
work of the project properly (see also Figure 6.2):

DIVISION 01—GENERAL REQUIREMENTS
01 10 00 Summary

01 11 00 Summary of Work
01 12 00 Multiple Contract Summary
01 14 00 Work Restrictions
01 18 00 Project Utility Sources

01 20 00 Price and Payment Procedures
01 21 00 Allowances
01 22 00 Unit Prices
01 23 00 Alternates

01 24 00 Value Analysis
01 25 00 Substitution Procedures
01 26 00 Contract Modification Procedures
01 29 00 Payment Procedures

01 30 00 Administrative Requirements
01 31 00 Project Management and Coordination
01 32 00 Construction Progress Documentation
01 33 00 Submittal Procedures
01 35 00 Special Procedures

01 40 00 Quality Requirements
01 41 00 Regulatory Requirements
01 42 00 References
01 43 00 Quality Assurance
01 45 00 Quality Control

01 50 00 Temporary Facilities and Controls
01 51 00 Temporary Facilities
01 52 00 Construction Facilities
01 53 00 Temporary Construction
01 54 00 Construction Aids
01 55 00 Vehicular Access and Parking
01 56 00 Temporary Barriers and Enclosures
01 57 00 Temporary Controls
01 58 00 Project Identification

01 60 00 Product Requirements
01 61 00 Common Product Requirements
01 62 00 Product Options
01 64 00 Owner-Furnished Products
01 65 00 Product Delivery Requirements
01 66 00 Product Storage and Handling

Requirements

01 70 00 Execution and Closeout Requirements
01 71 00 Examination and Preparation
01 73 00 Execution
01 74 00 Cleaning and Waste Management
01 75 00 Starting and Adjusting
01 76 00 Protecting Installed Construction
01 77 00 Closeout Procedures
01 78 00 Closeout Submittals
01 79 00 Demonstration and Training

01 80 00 Performance Requirements
01 81 00 Facility Performance Requirements
01 82 00 Facility Substructure Performance

Requirements
01 83 00 Facility Shell Performance 

Requirements
01 84 00 Interiors Performance Requirements
01 85 00 Conveying Equipment Performance

Requirements
01 86 00 Facility Services Performance 

Requirements
01 87 00 Equipment and Furnishing 

Performance Requirements
01 88 00 Other Facility Construction 

Performance Requirements
01 89 00 Site Construction Performance

Requirements

01 90 00 Life Cycle Activities
01 91 00 Commissioning
01 92 00 Facility Operation
01 93 00 Facility Maintenance
01 94 00 Facility Decommissioning

5The Numbers and Titles used in this product are from MasterFormatTM

and is published by The Construction Specifications Institute (CSI) and
Construction Specifications Canada (CSC), and is used with permission
from CSI, 2008. The Construction Specifications Institute (CSI), 99 Canal
Center Plaza, Suite 300, Alexandria, VA 22314. Tel: 800-689-2900;
703-684-0300. Web site: http://www/csinet.org

http://www/csinet.org
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These and similar provisions are generally representa-
tive of the types of subject matter that are expected to be
contained in Division 01 of the Technical Provisions where
the CSI Format is being used. A comparison of these subjects
with the subject area covered under the General Conditions
of the Contract, Part II of the specifications, should give
some idea as to the accepted grouping of the various subject
matters.

Provisions for Temporary Facilities
During the preparation of the specifications, it is desirable to
provide input data that are necessary for effective contract
administration. These data should include provisions for
certain temporary facilities and services so that they can be
required of the contractor by a specific date.

It should be emphasized that it is the contractor’s basic
responsibility to provide all plant and equipment that is ade-
quate for the performance of the work of the contract, within
the time specified. All such plant and equipment must be
kept in satisfactory operating condition and must be capable
of performing the required work safely and efficiently. It is
sometimes desirable to have all such items subject to the
inspection and approval of the Resident Project Representa-
tive at any time during the duration of the contract.

A number of specific issues should be covered in the
specifications to facilitate these requirements.6 The follow-
ing is a suggested list of items that may be appropriately cov-
ered where the item is applicable to the project being
constructed:

� Temporary electrical services

(Include: construction lighting, wiring, and circuit 
separation)

� Fire protection

(Include: connections to contractor’s water supply 
system)

� Temporary utility services

(Include: water supply development and connections;
later removal of such connections; power supply and con-
nections; free local telephone service for both the contrac-
tor’s and the owner’s or architect/engineer’s field offices;
type of telephone service required, and cost of toll calls;
and time of installation of such temporary facilities)

� Sanitation

(Include: toilet facilities and disposal of waste materials)
� Site access and storage provisions

(Include: highway limitations, marine transportation
provisions including pier and landing facilities and small

boat-launching facilities, and contractor’s work and stor-
age area limitations)

� Environmental controls

(Include: explosives and blasting, dust abatement, chem-
ical use and disposal, and misplaced or discharged mate-
rials into waterways)

� Cultural resources

(Include: historical, architectural, archeological, or other
cultural resources endangered by the project; the owner’s
right to stop the work in case of a cultural resource
“find”)

� Field office facilities

(Include: type of structure or facility; office equipment
and furnishings to be provided; utility services to be pro-
vided; date of installation and completion of field office
facility; and cleanup services required)

ADDENDA TO THE
SPECIFICATIONS
Addenda to the specifications (or in singular form, an
addendum to a particular set of specifications) are docu-
ments setting forth the changes, modifications, corrections,
or additions to the contract documents that have been
issued after the project has been advertised for bids, but
before the time of opening bids—sufficiently in advance of
the bid opening date, one hopes, to allow the bidder time to
make the necessary changes in his or her bid.

The addenda may be specified as “Addendum to the
Specifications” or as an “Addendum to the Notice Inviting
Bids.” Each has the same legal effect. Many public agencies
prefer the latter (Figure 7.1). Normally, the addenda must be
delivered to each party who has obtained a set of specifica-
tions in such manner as to provide the owner with written
assurance of completed delivery before the opening of bids.
This may be accomplished by sending a copy to each person
who has obtained a set of plans and specifications, via certi-
fied mail with a return receipt requested. The return receipt
is the confirmation of receipt by the bidder, and it should be
carefully filed. A further safeguard to assure that all parties
who bid the job are using the same edition of the documents
is to use one of the following methods of assurance:

1. Require that the bidder sign an acknowledgment for the
receipt of each addendum issued. Then, at bid-opening
time, all such acknowledgments are checked before con-
sidering the bid as admissible or responsive.

2. Require that the bidder simply submit copies of all
addenda along with the bidding documents at the time of
opening bids. This is a fairly common procedure by many
public agencies, which frequently require that the bid
forms not be removed from the specification document,
and that the entire book be submitted intact with the bid.

One of the first things to be done upon receipt of
addenda is to check the specifications and drawings carefully
and mark all corrections, changes, modifications, or additions

6As a part of the specifications provisions for temporary facilities, the spec-
ifications should also provide for some of these items to be included under
a separate line item in the bid sheet, or as a part of a “mobilization” line
item. In this manner, failure to provide such facilities on a timely basis can
be reflected in the contractor’s entitlement to the first progress payment.
(See Chapter 17 for further details regarding Payment for Mobilization
Costs.)
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FIGURE 7.1. Specifications Addendum.

to the original documents. The next step is to cross-check to
see if any of the data that were changed involve interfacing
with other sections of the specifications or any other draw-
ings. In the issuance of addenda, the architect or engineer sel-
dom if ever provides cross-references. The Resident Project
Representative’s copy must be checked for this and the set of
contract documents should be marked to reflect all such
changes by addenda.

It should be remembered that addenda can be issued
only during the bidding period; any changes that are made
after the opening of bids should be issued as change orders
during the construction phase. Thus the Resident Project
Representative will have access to all such changes by
addenda long before reporting to the project site.

Of prime importance is the fact that an addendum to
the specifications (or to the Notice Inviting Bids, as it is
sometimes called) will always take precedence over any
portion of the plans or specifications that is in conflict with
it. The Resident Project Representative should always check
all addenda before requiring compliance with provisions of
the original specifications or drawings.

STANDARD SPECIFICATIONS
By definition, a set of Standard Specifications is a preprinted
set of specifications, usually comprising both a set of Gen-
eral Conditions and complete technical specifications for all
types of construction and materials that the originating
agency expects normally to cover in its kind of work. When
adopted by a public agency or by a design firm working on a

project for a public agency, the total content of the Standard
Specifications becomes a part of the contract documents,
subject only to changes set forth in a separate project-related
document called the Special Provisions or Supplemental Spec-
ifications, which adapts the rather general treatment of the
Standard Specifications to the specific needs of a particular
project. In this manner, where alternatives are offered in the
Standard Specifications, the Special Provisions or Supple-
mental Specifications serve to indicate which of the available
choices apply to this specific project. Under this type of con-
tract, contractually anything not modified by the terms of
the Special Provisions or Supplemental Specifications is
required to comply with all applicable provisions of the
Standard Specifications.

In direct contrast, if a project does not cite the Standard
Specifications as the principal contract document but
merely references certain sections from it then nothing in
the Standard Specifications will apply to that project except
those items specifically referenced in the specifications. To
assure proper application, the resident engineer or inspector
must be very careful with regard to citations from Standard
Specifications.

Particular attention should be paid to the exact numerical
designation of a citation as well. For example, if a citation reads

per Section 223.02(d) of the Virginia Road and Bridge
Specifications

such a specific reference would preclude the use of anything
that is not in that particular subsection (d); in this case it
would mean that concrete must be cured solely by the use of
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the “liquid membrane seal” method, which is specified in
detail. However, if the citation reads

per Section 223 [or 223.02] of the Virginia Road and Bridge
Specifications

the contractor would be free to select any of four specified
acceptable methods of curing concrete; it would be the con-
tractor’s option.

Under California Department of Transportation Speci-
fications, the coverage of each Section is broader; Section 90
of the document includes not only portland cement but also
aggregates, curing materials, admixtures, and similar items.
The effect of making a reference as general as

per Section 90 of the Caltrans Standard Specifications

in a contract where the Standard Specifications was the prin-
cipal document would be to require the contractor’s compli-
ance with all provisions of that section, including a choice of
each alternative provided. If the engineer wanted to limit the
use of curing methods, for example, the Special Provisions
or Supplemental Specifications would have to include a
qualifying statement to that effect.

The use of a set of Standard Specifications without an
accompanying set of Special Provisions or Supplemental
Specifications is like asking to read a copy of a book and
being handed a dictionary instead with the comment, “All
the words are here; just read the ones that apply.”

MASTER SPECIFICATIONS
(GUIDE SPECIFICATIONS)
A Master Specification or Guide Specification is another mat-
ter entirely. It is equivalent to a Standard Specification only
in that it is a preprinted set of Specification Provisions. It is
never used on a job in the preprinted form, however. Each
time it is to be used, the Master Specification must be phys-
ically modified to meet the specific job requirements. This
precludes any need to issue a set of Special Provisions or to
issue sections of specifications that do not apply to the 
project at hand. Masterspecs are in-house tools to enable
the architect/engineer or other agency to produce more
effectively project specifications that reflect a fixed corpo-
rate or agency policy and that may readily be updated to
reflect current changes in construction methods, materials,
and laws.

The Masterspec concept is based upon the same principle
as that used in the old Corps of Engineers’ Guide Specifications.
Each subject area is separated into separate sections and a speci-
fication is prepared leaving blank areas or a selection of choices
to be made to adapt the section to any specific project. After
marking the guide or Masterspec, it may be word processed as a
part of the project specification.

One of the principal advantages of this system is the fact
that old job specifications are not used to prepare specifica-
tions for a new project. Instead, the Masterspec is utilized
each time as the basic document from which to begin. In this
manner, too, updated material changes, legal requirements,

American Society for Testing and Materials (ASTM) refer-
ences, and similar items subject to constant change can read-
ily be incorporated in the Masterspec as the changes are
noted. Thus, all subsequent project specifications will be up
to date, without the commonly observed outdated phrases,
materials that are no longer available, and similar faults
inherent in the system of utilizing a previous project specifi-
cation as a base to write a new one.

SPECIAL MATERIAL AND
PRODUCT STANDARDS
If every time an item was specified for a project the specifica-
tions would have to contain all of the provisions that were
necessary to assure that the product met all physical, chemi-
cal, geometrical, or performance standards required, every
project specification would probably have 10 to 100 times
more pages than it currently has. Worse yet, every
architect/engineer without the benefit of coordination would
have enough subtle differences in the description of a prod-
uct as compared with another architect or engineer’s descrip-
tion of the same product that the manufacturers would be
solely in the business of manufacturing “custom” materials
for every different project. Even if this could be accom-
plished, construction costs would skyrocket.

As a means of providing the necessary uniformity, vari-
ous nonprofit associations as well as government agencies
and manufacturers have established voluntary standards
that are actually Standard Specifications for separate indi-
vidual products. Thus, by referring to the published data for
each of these products, an architect or engineer can design
each project subject to the specified product limitations,
with full assurance that such products are not only marketed
but also carefully regulated by each manufacturer to assure
compliance with the previously established standards.

The agencies that issue such standards are sometimes
governmental, sometimes industry trade associations, and
sometimes independent standards associations whose only
function is the preparation of such industry standards with
the voluntary cooperation of industry, of course. In each
case, the standards have been established as a coordinated
effort between the manufacturer, architect/engineer, acade-
mic community, and other influences, as applicable.

Such standards become a part of a construction con-
tract only if specifically called out in the specifications or
drawings—and then only to the degree referred to. If a
specification calls for a particular product by its ASTM
designation but includes something that was not a part of
that ASTM standard, the product must conform to the
cited standard subject to the modifying provision. Thus, it
would actually be a “special” product requiring the manu-
facturer to make a “custom” item with appropriate increase
in cost and delay in delivery schedule.

Such standards may be loosely divided into two basic
classifications: (1) government standards and (2) nongovern-
ment standards. Of the first category, the following are most
commonly used.
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FIGURE 7.2. Federal Specifications Index.

Government Standards
Federal Specifications. Federal specifications describe
essential and technical requirements for items, materials, or
services that are normally bought by the federal government.
They are also referred to extensively in specifications for non-
federal projects when commercial standards are not available
for a particular item. They are generally characterized by the
unique letter–number type of designations used, such as 
“SS-C-1960/3B” for portland cement concrete in Figure 7.2.

Military Specifications (Department of Defense).
Military specifications, or Mil-Specs as they are often called,
specify products that are usually unique to the needs of the
military; however, in some rare cases such as certain electri-
cal devices, they may be the only source of an appropriate
material specification. Their use is generally discouraged in
civil projects because of the difficulty in obtaining copies of
the standards as well as the restricted availability of manu-
facturers who produce to these standards. Mil-Specs are
characterized by designations such as “MIL-R-0039016A” for
an electrical relay (Figure 7.3).

UBC Standards
Although technically not a governmental agency, the UBC
Standards, wherever referred to, are actually backed up by

local ordinances, thus carrying the force of law. All cities
and counties that have adopted the Uniform Building
Code include the UBC Standards as a part of their
requirements by virtue of the fact that they are covered by
reference in the Uniform Building Code. The majority of
UBC Standards are, in fact, other commercial standards
that have been adopted as UBC Standards and renum-
bered. The UBC designations are characterized by the fol-
lowing type designation: “UBC Standard 26-1-91” for
Portland Cement and Blended Hydraulic Cements. This
standard is based upon ASTM Designation C 150-94 and
C 595-81a.

Nongovernmental Standards
American Society for Testing and Materials (ASTM).
These are by far the most recognized of all American standards.
They not only cover materials specifications but contain testing
requirements and, in rare cases, some performance standards
as well. The listings are characterized by designations such as
“ASTM Designation C 150-94,”where the “94”denotes the year
of the particular edition or revision of that particular standard
(Figure 7.4). All ASTM standards are divided systematically
into groupings with separate letter prefixes that enable a user to
identify the type of material referred to from the number 
designation alone. The following is a complete listing of all 
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FIGURE 7.4. Typical Page from ASTM Index of Standards.
(Copyright ASTM International. Reprinted with permission.)

current letter prefixes and the material categories to which they
refer:

A Ferrous metals

B Nonferrous metals

C Cementitious, ceramic, concrete, and masonry materials

D Miscellaneous materials

E Miscellaneous subjects

F Materials for specific applications

G Corrosion, deterioration, and degradation of materials

ES Emergency standards
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American National Standards Institute (ANSI). This
is perhaps the second most commonly known commercial
and industrial standards organization. It is often mistaken
for a governmental entity because of its name; however, it is
a voluntary, nonprofit organization without any govern-
mental connections.

ANSI is a coordinating organization for a federated
national standards system. The ANSI federation consists of
900 companies, large and small, and some 200 trade, tech-
nical, professional, labor, and consumer organizations. In
cooperation with its councils, boards, and committees,
ANSI coordinates the efforts of many organizations in the
United States that are developing standards.

ANSI does not develop any standards of its own but
does provide means for determining the need for them and
ensures that organizations competent to fill these needs
undertake the standards-development work. Most of the
standards listed by ANSI are developed by trade, technical,
professional, consumer, and labor organizations. Each of
these standards is then submitted to ANSI for recognition as
a national consensus standard.

The system of standards identification used by ANSI
prior to 1979 is no longer in use, and currently all ANSI
standards are identified by the sponsor’s own numbering
system, prefixed by “ANSI” and the letters identifying the
sponsoring agency (Figure 7.5).

American Water Works Association (AWWA). This
is not as well known as ASTM or ANSI, except in the pub-
lic works sector, where it has been the standard of the
water industry. Its standards are broad, and many specify a
single fabricated item, or an entire project feature, such as
the designation “AWWA D100” [full designation is
ANSI/AWWA D100-79(AWS-D5.2-79)] for the construc-
tion of welded steel elevated water tanks, standpipes, and
reservoirs. AWWA publishes its data in several forms,
including reference books, handbooks, manuals, stan-
dards, and periodicals and pamphlets, and some of its
standards have also been adopted by ANSI, as in the exam-
ple cited previously. As with the other standards organiza-
tions, a system of letter prefixes has been established for
the orderly grouping of subject matter for easier recovery
of data:

A Source

B Treatment

C Distribution

D Storage

E Pumping

American Concrete Institute (ACI). This possibly
represents the most respected of concrete standards world-
wide. Most of the ACI provisions have been adopted into all

FIGURE 7.5. ANSI Index of Standards.
(Courtesy of ANSI. Reprinted with permission. Copies of ANSI standards may be purchased from the American National 
Standards Institute [ANSI], 25 West 43rd Street, New York, NY 10036, [212] 642-4900, http://webstore.ansi.org.)

http://webstore.ansi.org.


128 CHAPTER SEVEN

AASHTO American Association of State Highway 
and Transportation Officials

AISC American Institute of Steel Construction

AISI American Iron and Steel Institute

AITC American Institute of Timber Construction

APA American Plywood Association

ASHRAE American Society of Heating, Refrigerating,
and Air Conditioning Engineers

ASME American Society of Mechanical Engineers

AWPA American Wood Preservers Association

AWPI American Wood Preservers Institute

AWS American Welding Society

CRSI Concrete Reinforcing Steel Institute

CSA CSA International (Canada)

IES Illuminating Engineering Society

ISO International Standards Organization

NEMA National Electrical Manufacturers 
Association

NFPA National Fire Protection Association

SSPC Steel Structures Painting Council

UL Underwriters’ Laboratories, Inc.

WIC Woodwork Institute of California

WRI Wire Reinforcement Institute, Inc.

other codes and regulations, with minor changes. ACI is a
nonprofit technical society. It is not industry supported [its
nearest industry-supported counterpart is the Portland
Cement Association (PCA)]. ACI publications are produced
by standing committees, each of which is identified by a
committee number. All publications are identified by a 
numbering system in which the ACI committee number
forms the publication number, followed by the revision date.
Thus committee 318 is the code committee, and each new
revision of the ACI Building Code carries the same number
318, followed by the latest revision date.

There are numerous other standards that have not been
mentioned, but the methods of identifying their publica-
tions are similar to the organizations already mentioned.
The following is a partial list of other organizations that
publish standards:

who has no access to such information and thus is placed at
a considerable disadvantage in the field. It is important to
remember that if it is important enough to specify that an
item must conform to a certain set of standards, it should
be important enough to see that the field office obtains a
copy of this standard—otherwise, why even bother with
inspection? There are certain popular standards that may
be excluded from this, as they are so widely used and well
understood that only a manufacturer’s certificate of con-
formance with the cited standard should suffice.

Some firms solve the problem in an ideal fashion. A vol-
ume of photocopies of all the cited standards in a specific
project is compiled and furnished to the Resident Project
Representative at the beginning of the job. In this manner, the
information is always accessible in the field when needed.

BUILDING CODES,
REGULATIONS, ORDINANCES,
AND PERMITS
Building codes have been adopted by most cities, counties,
and states. They are adopted by each governmental entity by
ordinance or other means at their disposal to impart the force
of law behind them. The codes carefully regulate design, mate-
rials, and methods of construction, and compliance with all
applicable code provisions is mandatory. Most of these codes
are based in whole or in part on the various national codes
that are sponsored by different national groups. Changes,
where made in the parent code, have generally been to accom-
modate local or regional needs and conditions and to make
portions of the code more stringent than may have been pro-
vided for in the code as it was originally written.

There are, of course, many codes that are not based upon
such national codes but have been specifically written for a
particular locality. Many large cities do this.

Although the Uniform Building Code was the basis for
the majority of codes in use in the western states, there are
several prominent codes in use throughout the United States
that are equally important in the areas that they serve. Some
of the more prominent codes are listed below:

1. International Building Code: compiled by the
International Code Council (ICC), comprised of ICBO,
SBCCI, and BOCA.

2. National Building Code: compiled by the American
Insurance Association; adopted in various localities
across the United States.

3. Uniform Building Code: compiled by the Interna-
tional Conference of Building Officials (ICBO); widely
used in the western states.

4. Basic Building Code: compiled by the Building Offi-
cials and Code Administrators International (BOCA);
used mainly in the eastern and northcentral states.

5. Southern Standard Building Code: compiled by the
Southern Building Code Congress International (SBCCI);
used in most southern and southeastern states.

Access to Special Standards by Resident
Project Representative and Contractor
All too often the specifier cites publications and standards
that are not in the normal field library of the Resident Pro-
ject Representative or the contractor. Although there are
companies specializing in the sale of copies of such docu-
ments in many major cities that serve the needs of the 
contractor, often the Resident Project Representative of the
architect/engineer or owner is the only party in the field
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6. National Electric Code: compiled by the National Fire
Protection Association (NFPA); widely adopted in all
parts of the United States.

7. National Plumbing Code: compiled by the American
Public Health Association and the American Society of
Mechanical Engineers; used widely in all parts of the
United States.

8. Uniform Plumbing Code: compiled by the Interna-
tional Association of Plumbing and Mechanical Offi-
cials (IAPMO); widely used in the western states.

9. ICBO Plumbing Code: compiled by the International
Conference of Building Officials (ICBO); used princi-
pally in the western states.

10. ICBO Uniform Mechanical Code: compiled by the
International Conference of Building Officials (ICBO;
mostly HVAC and gas piping); used principally in the
western states.

Of particular importance to the inspector as well as the
contractor is the edition date on the code. Even though a
new code edition has been published, there can be no assur-
ance that a particular jurisdiction will adopt it at any certain
time, if at all. A case in point is a city that for years used an
old edition of the Uniform Building Code, which it kept
updated by adopting a series of city ordinances annually to
meet the requirements of the local building official. Thus, in
fact, it was a special code, and only by carefully studying the
basic old code edition plus all ordinances adopted afterward
could an inspector be aware of the conditions that affected
his or her project in that jurisdiction. That particular city has
since adopted a newer version of the Uniform Building
Code, and the cycle must begin all over again.

In addition to the provisions of any applicable codes,
the contractor is obligated to conform to the provisions of
all permits issued by public agencies having jurisdiction.
Many of these permits are several pages long and resemble a
small specification.

The International Building Code
Beginning with the 2000 edition, the International Building
Code was born. It is the result of the efforts of the Interna-
tional Code Council (ICC), which is a joint effort by three
existing code-writing agencies: the ICBO, SBCCI, and BOCA.
Upon the release of the International Building Code in 2000,
the participating agencies pledged to discontinue updates of
their respective regional codes and to concentrate on contin-
ued development of the new International Building Code.

BOCA primarily represented the Northeast and
Bermuda; SBCCI primarily represented the southeastern
region and included use in the Grand Cayman Islands; and
ICBO represented the western and central states, as well as
the U.S. territories in the Caribbean and Western Pacific
along with Puerto Rico, Guam, the U.S. Virgin Islands,
American Samoa, and Saudi Arabia.

The issuance of a new code carries with it no force of
law; it is up to the local jurisdictions to adopt the IBC.

Projects Subject to Control 
by More than One Agency
Often a project will involve property or facilities that are under
the jurisdiction of another public agency. If a pipeline project,
for example, crossed an interstate freeway route, a flood control
right-of-way, or the pipeline of another public agency or utility,
the contractor could well be facing the prospect of having not
only the regularly assigned resident inspector on the job, but
also a battery of other inspectors who represent each of the
other affected agency properties. In each such case, a permit
may be required from each affected agency, and the contractor
would be bound not only by the terms of the contract docu-
ments for the project, but also by the terms of each such permit
as long as the work was in an area within the jurisdiction of the
issuing agency. Whenever the pipeline mentioned crosses any
of these other improvements, the requirements of the agency
owning such improvement will usually govern over the terms
of the project specifications, unless its requirements are less
stringent than those of the project specifications, in which case
the affected agency may agree to the project specification
requirements in lieu of its own.

The basic authority in such cases still lies with the Resi-
dent Project Representative. Inspectors representing any
affected jurisdictional agencies should exercise their proper
authority by working through the Resident Project Repre-
sentative and should not be instructed to communicate their
requirements directly to the contractor.

TYPES OF DRAWINGS
COMPRISING THE
CONSTRUCTION CONTRACT
The drawings or plans that were prepared especially for the
project, generally referred to as the contract drawings, are for
the express purpose of delineating the architect’s or engi-
neer’s intentions concerning the project that they have con-
ceived and designed. The drawings normally show the
arrangement, dimensions, geometry, construction details,
materials, and other information necessary for estimating
and building the project.

Occasionally, standard drawings of public agencies are
defined as being a part of the contract documents. These draw-
ings usually portray the repetitious details of certain types of
construction that may be required by the local public agency
for all similar work in their jurisdiction.A typical example is the
design of drop inlet structures and other drainage structures
that have been standardized in each community throughout
the years. Instead of redrawing the same details over and over,
the architect or engineer simply refers to a certain standard
drawing of the jurisdictional agency involved.

Shop Drawings
Shop Drawings are those details and sketches prepared by the
contractor or the material suppliers or fabricators that are
necessary to assure the fabricator that the basic concept is
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acceptable before beginning costly fabrication. Shop draw-
ings frequently contain information that is not related to the
design concept, or information that is relative only to the
fabrication process or construction techniques in the field,
all of which are outside the scope of the duties and responsi-
bilities of the architect or engineer. In approving shop draw-
ings, the architect or engineer only indicates that the items
conform to the design concept of the project and compliance
with the plans and specifications prepared (see “Shop Draw-
ings and Samples” in this chapter). The contractor remains
wholly responsible for dimensions to be confirmed in the
field, for information that pertains solely to the fabrication
process or to techniques of construction, and for coordina-
tion of the work of all the trades.

Change orders are issued to accompany a written agree-
ment to modify, add to, or otherwise alter the work from that
originally set forth in the contract drawings at the time of
opening bids. A change order is normally the only legal means
available to change the contract provisions after the award of
the contract and normally requires the signature of the owner.

Record Drawings
Some confusion seems to accompany the use of the terms
“record” drawings (Chapter 3) and “as-built” drawings. Gener-
ally speaking, record drawings are a marked set of prints pre-
pared by the contractor or the Resident Project Representative
in the field. Record drawings are contract drawing prints upon
which the contractor or inspector records all variations
between the work as it was reported by the contractor as having

been actually constructed and the work as it was shown in the
original contract drawings as they existed at the time the con-
tract was awarded. All change orders should be reflected in
appropriate marks on the record drawings. The term as-built
drawings is unpopular because of some of the legal difficulties
that have resulted in attempting to have the architect or engi-
neer certify that a set of drawings truly represented the project
“as built.” If, some years later, an underground pipeline is struck
because it was not at the location or depth indicated in the cer-
tified as-built drawings, the architect or engineer could be the
defendant in a civil action pressed by the one-time client.

ORDER OF PRECEDENCE OF
THE CONTRACT DOCUMENTS
Where a discrepancy exists between the various parts of the
contract documents, legal precedent has established some
degree of order. However, many General Conditions cite the
specific order anyway so that a dispute may be settled with-
out the need for interpretation or arbitration.

Although, if specified in the contract documents, a list-
ing of order will govern, the general policy follows, in order
of decreasing authority:

1. Agreement

2. Specifications

3. Drawings

For further discussion of this subject, see “Order of
Precedence of Contract Documents” in Chapter 20.

Review Questions

1. Is it still possible, under contracts involving separate
inspections by other agencies having jurisdiction, to
maintain the one-to-one relationship with the contractor?

2. What happens when the terms of the Supplementary
General Conditions are in conflict with the General
Conditions?

3. Can the Supplementary General Conditions be used to
modify the Agreement form?

4. Which of the following listed documents is the pre-
ferred location for specifying the amount of liquidated
damages? Which document normally is used to specify
the terms and conditions of the liquidated damages?

Notice Inviting Bids
Instructions to Bidders
Bid or Proposal
Agreement
General Conditions of the Contract
Supplementary General Conditions
Division 01 General Requirements

5. True or false? Changes on shop drawings are meant to
supersede the original contract drawings.

6. Should an existing soils report be included as part of the
contract documents?

7. Name the international (FIDIC) equivalent to the follow-
ing terms commonly used in U.S. construction contracts:

Differing Site Conditions
Bid or Proposal
Changes in the Work
Date of Notice to Proceed
Addenda
Guarantee Period
Bid Schedule (unit-price projects)
Schedule
Supplementary General Conditions

8. May changes to the documents be done by Addenda
after opening bids, but prior to Award?

9. Who should be the only party with the authority to
“stop the work”?



COMPLIANCE WITH LAWS
AND REGULATIONS
As with most endeavors, the performance of construction
contracts is regulated by law. The difference between con-
struction and other enterprises seems to lie in the fact that
there are more jurisdictional agencies involved, and thus
more laws to contend with.

Simply stated, it can be said in general that these laws
fall into four major categories:

1. Contract law—those laws and regulations that affect the
making of contracts, both public and private.

2. Laws governing the execution of the work being per-
formed under the contract—including the issuance and
conformance to the conditions of the various permits,
regulations, ordinances, and other requirements of the
many jurisdictional agencies that are frequently involved.

3. Laws that relate to the settling of differences and disputes
that may develop out of the performance of the contract.

4. Licensing laws that govern not only the business prac-
tices but also the personal qualifications standards of
the various people involved in the construction process.

The latter include the licensing of architects and profes-
sional engineers in every state in the United States, as well as
the licensing of contractors in many states, the licensing of
construction managers in a few states, and the licensing
of inspectors in some states. In addition to these licenses, all
of which require the demonstration of proficiency by some
type of examination, there are the local business licenses,
permits to do business in certain areas, and sales tax permits
that authorize the collection of sales tax by businesses.

Some of the more common laws that are encountered
on most projects are the following:

Americans with Disabilities Act (ADA) of 1990

Davis–Bacon Act requirements (for federal or federally
funded projects)

OSHA and state safety requirements for industrial
applications

OSHA and state safety requirements for construction

State Labor Code requirements

U.S. Department of Labor requirements, as applicable

State housing laws

Local building codes and ordinances

Sales and use tax regulations

Air pollution control laws

Noise abatement ordinances

Business licenses to conduct business in each locality

Mechanic’s lien laws of the state

Unemployment insurance code requirements

Worker’s compensation laws

U.S. Army Corps of Engineers and Coast Guard regula-
tions for work in navigable waterways

Subletting and subcontracting laws

Licensing laws for architects, engineers, surveyors, con-
tractors, and inspectors

Permits by special local agencies for construction, includ-
ing building permits, grading permits, encroachment
permits, street work permits, police permits for inter-
rupting traffic, excavation permits, Environmental
Protection Agency permits, special hauling permits,
Department of Agriculture permits, and many others

Civil Rights Act of 1964 (federally assisted programs)

Civil Rights Act of 1991

All local city and county codes and ordinances

There are, of course, many others; but this list serves as a
means of calling attention to the fact that a project cannot be
built without regard for the regulations of the many jurisdic-
tional agencies affected by the work. These include federal,
state, county, city, special districts, including the many federal
and state bureaus that have a legal interest in the effects of
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the proposed work on the area they have a legislative mandate
to control, and all others who have a legitimate interest in the
work that affects facilities or improvements over which they
have legal jurisdiction and responsibility.

PUBLIC VERSUS PRIVATE
CONTRACTS
As a means of protecting the public interest in projects
involving the expenditure of public funds, or the public
administration of projects built with private funds but
intended for public use, the majority of all public contracts
are required to conform to the general laws governing the
execution of public contracts in that state.

Although every contractor has a legal obligation to
observe the law in the conduct of business, many state and
federal regulations are required to be spelled out in the
project documents, even though the failure to repeat their
terms and conditions would not relieve the contractor of the
responsibility to conform to their requirements.

Some of the significant differences between the require-
ments for public contracts and private projects can be noted
by observing the following restrictions that apply to public
contracts in most jurisdictions:

1. The Project must be publicly advertised.

2. Bids must be accompanied by a bid bond, usually 5 or
10 percent.

3. The Notice Inviting Bids must normally contain a list of
prevailing wage rates for all crafts to be used in the
work. If federal funds are involved, an additional listing
of the federal wage rates must be published.

4. Insurance policies and bonds covering public liability
and property damage are required.

5. In some jurisdictions, a list of all subcontractors who
will perform work on the project must be listed and
filed with the general contractor’s bid.

6. Wherever a brand name product is specified, the specifi-
cations must give the names of the brand name products
plus the words “or equal.”

7. A performance bond and a payment bond (for labor
and materials) must be provided in the amounts speci-
fied by law.

8. Award must be to lowest responsive, responsible bidder.

Some states can be classified as code states because they
regulate virtually everything by specific code provisions. In
principle, only Louisiana’s legal system was not based upon
English common law. However, some states that were sup-
posedly under common law principles have evolved into
code states. California is a notable example. As it applies to
construction contracts, public works is most heavily regu-
lated in that state. It is fruitless to list all of the applicable
code requirements in a book such as this, for as the author
learned in a law course many years ago: “Learn where to find
the law; do not attempt to memorize it, for otherwise, with

one sweeping move, the legislature could repeal your entire
education.” When asked to draft front-end documents for a
set of construction specifications, it is wise to seek a review
of the documents by competent legal counsel; however,
be certain that the attorney is a specialist in contract law,
especially as it applies to construction.

Limitations of Authority of a Public Agency
While the contract entered into between the contractor and
the public agency responsible for a given public works project
will generally define the relationship between them, it is also
important for the parties to be aware of the limitations of the
public agency’s authority to enter into contracts in order to
perform certain acts. As stated previously, a governmental
agency has no power to enter into an act that it is not prop-
erly authorized to perform. Under certain circumstances, that
fact can have a major impact on a contractor.

A public agency has only the ability to do what it has
been granted the authority to do. Whatever a public agency
wishes to do by way of a public works construction contract,
it must be authorized to do under the laws of that particular
jurisdiction. A public entity cannot act in excess of its juris-
diction, and any action taken by a public agency without the
legal power to do so is without legal force and effect. In other
words, a public agency can do only what the law allows or
prescribes. The contractor, by knowing the particular laws
that apply when dealing with a public agency, can use that
knowledge to its advantage in order to force the public
agency to do what is required by law.

The way that a limitation of authority can ultimately
affect a contract is shown in the case of Zottman v. The City
and County of San Francisco [20 Cal. 96 (1862)]. In that case,
the city of San Francisco properly entered into a valid contract
with a contractor to make improvements to a certain town
square. After the contract was entered into, the scope of the
contract was changed by the city and the contractor was
ordered to do certain additional work. The contractor was
paid for the contract work, but the city refused to pay for the
extra work. The contractor then brought legal action against
the city for payment. The court denied payment because the
contract for extra work was not let to the lowest bidder after
proper notification as required by law. The court also said that
the acts of the city officials in demanding that the work be
done did not ratify the contract for the extra work, as the city
had no authority to make such a contract in the first place.
While the court acknowledged that denying payment to the
contractor that performed the work might be a hardship, the
court found that the contractor was aware of the law and
would suffer only what should have been anticipated. The city
was allowed to retain the work without paying for it. Accord-
ing to later decisions, had the contractor received any pay-
ments for any portion of the extra work, the city would have
been entitled to demand that the contractor return such
progress payments to the city. The risks that a contractor takes
in working with a public agency outside the law or in violation
of the law can easily be seen.
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TRAFFIC REQUIREMENTS
DURING CONSTRUCTION
Often the work on a project involves a degree of restriction
on the local traffic in the project area. The contractor is oblig-
ated to get a permit from the local agency empowered to
enforce traffic regulations whenever it becomes necessary to
close a street or an intersection, or to restrict its traffic. The
terms and conditions of this permit will become a part of the
contract provisions and must be enforced. The inspector
should take careful note of the specific restrictions, which are
sometimes spelled out in the project specifications as well.
Frequently, as in cases involving streets that handle rush-hour
traffic, the traffic requirements may vary depending upon the
time of day. The inspector should watch in particular for
requirements that a flagger be provided and used by the
contractor to direct traffic through restricted traffic lanes and
to be certain that the conduct of the flagger is in full accor-
dance with the traffic requirements of the jurisdiction having
control. Whenever there is only one lane of traffic open on a
street that must provide two-way travel, a flagger or a detour
route will generally be required. In general, the minimum
number of lanes allowed during construction affecting a city
street is one 3-m (10-ft) traffic lane in each direction. The
inspector should watch for requirements that excavations
be continually fenced or covered, as might be the case in the
vicinity of schools; or that not less than a specified length of
pipe trench be allowed open at any one time ahead and
behind a pipelaying operation; or that the contractor be
required to provide temporary “bridges” over excavations
that might otherwise prevent safe access to businesses and
residences in the vicinity of the work.

CODE ENFORCEMENT
AGENCY REQUIREMENTS
Whenever privately owned buildings are to be constructed,
and frequently in the case of most public buildings or public
works projects, the building code enforcement agency will be
involved. In some jurisdictions, a public project built by
another agency within the same jurisdiction enjoys immu-
nity from the regulations imposed by another agency of the
same government. Thus, a project constructed by that agency
might apply its own rules to govern design and construction.
Generally, however, it will be found that even the structures
of agencies not obligated to conform to a sister agency’s
requirements will design in accordance with its code require-
ments and, in some cases, will even submit to its inspection
requirements. If a permit fee is levied, however, it would
simply be a paper transaction between departments.

Wherever the code enforcement agency has jurisdiction
over a project under the Uniform Building Code, the provi-
sions of Section 305(a) specify the conditions under which a
project must be under the continuous inspection of a “special
inspector” approved by the building official. In some jurisdic-
tions, such approval is granted only after passing a written
examination administered by the local department of building

and safety. Where such programs are provided, even an
architect or a registered engineer may not be allowed to
perform the inspections unless the building department’s
examination has been passed. In other jurisdictions, no formal
program exists, and the process of “approval” of the inspector
by the building official is an informal one, usually simply upon
recommendation of the architect or registered engineer of
record on the project.

A complete listing of all specialty areas that require the
employment of a special inspector is found in Section 305 of
the Uniform Building Code, and in some other codes as well.

WORK WITHIN OR ADJACENT
TO NAVIGABLE WATERWAYS
It may not be frequent that an inspector will encounter a
project subject to these requirements, but every now and then
the inspector may be called upon to provide inspection of
offshore construction as illustrated in Figure 8.1 or a project
at a waterfront, such as where barge-mounted pile drivers or
similar equipment may be used. On such work, some items
that might not otherwise be thought of can be encountered.

For one thing, the contract documents should provide
that the contractor must furnish, at the request of the design
firm, the owner, or any inspector assigned to the work, suitable
transportation from all points on shore designated by the
design firm or owner to and from all offshore construction.
If these provisions are not in the specifications, they should
be arranged for with the contractor at the preconstruction
meeting.

As for the transportation of the contractor’s personnel
and equipment to offshore sites, it is the contractor’s own
responsibility to obtain boat-launching facilities or to make
arrangements with local water carriers. The contractor is
similarly obligated to avoid the creation of navigation haz-
ards or interference in any way with navigation routes except
upon special permit from the agencies having jurisdiction.

If a contractor, during the course of the work, throws
overboard, sinks, or misplaces anything overboard that could
be interpreted as a hazard to navigation, the contractor must
be required to recover such items as soon as possible. The
contractor’s first requirement after such an incident is to give
immediate notice to the inspector, along with a description
and location of such obstructions. If necessary, the contractor
may also be required to place a buoy or other mark at the
location until recovery. It is an item that must be conducted
at the contractor’s sole cost and expense unless specifically
provided otherwise in the contract. Liability for the removal
of a vessel wrecked or sunk without fault or negligence of the
contractor is limited to that provided in Sections 15, 19, and
20 of the Rivers and Harbors Act of March 3, 1899, which is
still very much alive and enforced.

All work being constructed in or involving the use of
“navigable waterways” is subject to the orders and regulations
of the Department of the Army, Corps of Engineers, and to the
U.S. Coast Guard as they apply to the construction operations
affecting property or improvements within the jurisdiction of
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these agencies. The principal jurisdiction on all construction
matters lies with the Corps of Engineers, whereas the Coast
Guard is concerned primarily with the movement of vessels.
The term “navigable waters” is much broader now than in
previous years and is administratively defined in Permits for
Activities in Navigable Waters or Ocean Waters on page 31324 of
the Federal Register of July 25, 1975.

In addition, the Federal Water Pollution Control Act
amendments of 1972 (Public Law 92-500) require a Corps
of Engineers permit, under Section 404 of the act, for the
discharge of any more than one cubic yard of dredged or fill
material into any navigable waters. A word of caution—the
list of waterways defined as navigable under this act is differ-
ent from those defined in the Rivers and Harbors Act of 1899.
Stripped of its regulatory language, the 404 Permit, as it is
commonly referred to in the industry, states that whenever a
party deposits more than 1 cubic yard of anything in, on, or
encroaching on any portion of the historic high water line
of any “navigable waterway,” an Army Corps of Engineers
404 Permit is required. This, as interpreted by the District
Engineer of one Corps of Engineers District, includes por-
tions of dry land that carried flood flows and previous
streambeds even where, after a flood, a stream followed a new
watercourse. Take into account, also, that the lead time in
obtaining a 404 Permit is at the very least several months.
Generally, it is preferable to plan construction operations to
avoid such encroachment entirely.

An owner or architect/engineer should take into account
the potential delays in the work that could result from expect-
ing the contractor to obtain this permit. Additionally, federal
laws may change the definition of navigable waters and
wetlands. As political administrations change, the interpreta-
tion of the existing laws is also likely to change. Therefore, the
author strongly advises that the Regulatory Functions Branch
of the controlling District Office of the Corps of Engineers
always be consulted to determine if, in fact, a permit is
required, since it is tasked with enforcing these laws and will
ultimately decide whether an area is a “navigable waterway”
or a “wetland.”

FAIR SUBCONTRACTING LAWS
For work on public projects in some areas of the United States,
laws have been enacted to protect subcontractors and the
public against the practice of bid shopping or bid peddling by
general contractors. Such laws were prompted by the realiza-
tion that projects that had been subject to bid shopping prac-
tices often resulted in poor-quality material and workmanship
to the detriment of the public and because it deprived the
public of the full benefits of fair competition among prime
contractors and subcontractors, and in addition, it led to
insolvencies, loss of wages to employees, and other evils.

Generally, such laws provide that any bidder on a public
project must list all subcontractors that the bidder intends to

FIGURE 8.1. Example of Offshore Construction Subject to Corps of Engineers’ Jurisdiction.
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use on the work, whose work, labor, or services exceed a
specified percentage of the prime contractor’s total bid.

Under the provisions of such fair subcontracting laws, if
the general contractor fails to list a subcontractor for any
portion of the work, the general contractor must perform all
such work itself.

Once construction begins, it is the Resident Project
Representative’s responsibility to carefully check the identity
of all subcontractors on projects subject to such laws to
ensure that their provisions have not been violated. This may
have to be monitored at intermittent intervals to assure
compliance at all times.

THE HAZARDOUS WASTE
PROBLEM
Hazardous waste management practices are influenced and
in many cases controlled by a number of environmental laws
and regulations. As the direct result of damage to life and the
environment through mismanagement of hazardous wastes,
in 1976 Congress enacted Subtitle C of the Resource Conser-
vation and Recovery Act (RCRA), which imposed controls
on the management of hazardous wastes.

Each state is encouraged to develop its own program,
following the EPA’s guidelines. The major provisions under
RCRA for controlling hazardous waste are as follows:

1. Definition of hazardous waste

2. A system to track hazardous waste from its generation
to its point of final disposal

3. Standards for generators and transporters of hazardous
waste

4. Permit requirements for facilities that treat, store, or
dispose of hazardous waste

5. Requirements for state hazardous waste programs

The subject of hazardous wastes has become a sensitive
construction issue, as owners are coming under fire to pro-
vide full disclosure of hazardous materials that a contractor
may come into contact with in the course of construction of
a project and to specify the means and methods of disposal
of such wastes.

Contract wordings are varied, as it is a relatively new,
untested area of risk for a construction contractor and project
owner. In California, one of the states that did develop its own
program within the guidelines of the EPA, any public works
project of a local public entity that involves digging trenches
or other excavations that extend deeper than 1.2 m (4 ft)
below the surface must contain the following clause in the
contract documents:

(a) In any public works contract which involves digging of
trenches or other excavations that extend deeper than 1.2 m
(4 ft) below the surface, the Contractor shall promptly, and
before the following conditions are disturbed, notify the
public entity, in writing, of any:

1. Material that the Contractor believes may be material
that is hazardous waste, as defined in Section 25117 of

the California Health and Safety Code, that is required
to be removed to a Class I, Class II, or Class III disposal
site in accordance with the provisions of existing law.

2. Subsurface or latent physical conditions at the site
differing from those indicated.

3. Unknown physical conditions at the site of any unusual
nature, different materially from those ordinarily
encountered and generally recognized as inherent in
work of the character provided for in the Contract.

(b) The public entity shall promptly investigate the conditions,
and if it finds that the conditions do materially so differ,
or do involve hazardous waste, and cause a decrease or
increase in the Contractor’s cost of, or the time required for,
performance of any part of the Work shall issue a Change
Order under the procedures described in the Contract.

(c) That, in the event that a dispute arises between the public
entity and the Contractor whether the conditions materi-
ally differ, or involve hazardous waste, or cause a decrease
or increase in the Contractor’s cost of, or the time required
for, performance of any part of the Work, the Contractor
shall not be excused from any scheduled completion date
provided for by the Contract but shall proceed with all
work to be performed under the Contract. The Contractor
shall retain any and all rights provided either by Contract
or by law which pertain to the resolution of disputes and
protests between the contracting parties.

In addition, the California Department of Transporta-
tion (Caltrans) prescribes a construction hazardous waste
contingency plan (Figure 8.2) for the orderly handling of
unknown wastes discovered during construction. Although
the foregoing applies only to California public works, similar
requirements exist in other jurisdictions.

FEDERAL LABOR LAWS

Labor–Management Relations Laws
The history of federal labor laws goes back to 1890, when the
Sherman Anti-Trust Act was enacted. This provided the
statutory beginnings for labor management legal policy.
Although it is debatable whether the act was ever intended to
apply to labor unions, a Supreme Court decision in 1908
ruled that the labor unions were indeed covered by the act.

During the intervening years, Congress passed other
labor-related laws that more clearly outline federal labor policy.
Today’s labor policy is the outcome of the combined provisions
of the Norris-LaGuardia Act of 1932 (Anti-Injunction Act), the
National Labor Relations Act of 1935 (Wagner Act), the Labor
Management Relations Act of 1947 (Taft-Hartley Act), and the
Labor Management Reporting and Disclosure Act of 1959
(Landrum–Griffin Act).

Equal Employment Opportunity Laws
In recent years, many of the federal labor laws have been
aimed at eliminating discrimination in employment for any
cause, such as age, sex, race, religion, or nationality. The first
of these was the Civil Rights Act of 1964, in which Congress
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confirmed and established certain basic individual rights
with regard to voting; access to public accommodations,
public facilities, and public education; participation in fed-
erally assisted programs; and opportunities for employment.
Administration is handled through the Equal Employment
Opportunity Commission (EEOC) that was created by the
act. Under this act it is unlawful for any employer to refuse to
hire or to discharge any individual or otherwise discriminate
against him or her with regard to conditions of employment
because of race, color, religion, sex, or national origin.

In 1965, the president issued Executive Order 11246, which
applies to contracts and subcontracts exceeding $10,000 on
federal and federally funded construction projects. Under this

executive order, the contractors not only are prohibited from
discrimination but also must take positive action to see that
applicants are employed and that employees are treated with-
out discrimination during their employment. Originally lim-
ited to discrimination based upon race, creed, color, or national
origin, it was supplemented in 1968 by Executive Order 11375,
which prohibits discrimination in employment based upon sex
in all federal and federally funded contracts. Any contractor
who fails to conform may be barred from future contracts
involving federal funds; the present contract can be canceled or
suspended; and the Office of Federal Contract Compliance has
the additional power to withhold progress payments from
contractors who appear to be in violation.

FIGURE 8.2. Construction Hazardous Waste Contingency Plan.
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In 1967, the Age Discrimination in Employment Act was
passed. This act prohibits arbitrary age discrimination in
employment. The act protects persons 40–65 years old from
age discrimination by all employers of 25 or more persons in
an industry affecting interstate commerce. Employment agen-
cies and labor organizations are also covered. The prohibi-
tions against age discrimination do not apply when age is a
valid occupational qualification, when differentiation is based
upon reasonable factors other than age, when differentiation
is caused by the terms of a valid seniority system or employee
benefit plan, or when the discharge or discipline of the indi-
vidual is for good cause.

Americans with Disabilities Act
The Americans with Disabilities Act (ADA) of 1990 is a
federal ban on disability-based employment discrimination
(both physical and mental disabilities) covering all but the
smallest employers. Insofar as the Act applies to employers, it
applies to all employers with 15 or more employees. It is
enforced by the Equal Employment Opportunity Commis-
sion (EEOC). Enforcement is through use of the Civil Rights
Act of 1964 powers, remedies, and enforcement procedures.

Basically, the ADA makes it unlawful to discriminate
against a qualified individual with a disability. A “disability”
is defined in the Act, along with exclusions.

Because of the publicity accorded the ADA, it is highly
likely that its provisions will be vigorously enforced, along
with a significant increase in litigation.

Wage and Hour Laws
The Davis–Bacon Act of 1931, as subsequently amended, is a
federal law that determines the minimum wage rates and
fringe benefits that must be paid to all workers on all federal
and federally assisted projects. The law applies to all projects
over $2,000, and it states that the wages of the workers must
not be less than the wage rates specified in the schedule of pre-
vailing rates of wages as determined by the Secretary of Labor
for similar work on similar projects in the vicinity in which
the work is to be performed. Under its terms, the contractor is
required to pay once a week to all workers employed directly
on the site of the work, at wages no lower than those pre-
scribed. The federal minimum wage rates are currently pub-
lished every Friday in the Federal Register, and all changes are
reflected in the various trades and areas of the United States.

As passed in 1934, the Copeland Act (Anti-Kickback Law)
forbids an employer to deprive any employee on a federal or
federally assisted construction job of any portion of the com-
pensation to which that employee is entitled under federal
law. Other than deductions provided by law, the employer
may not require kickbacks from its employees. Violation may
be punished by fine, imprisonment, or both. The Copeland
Act applies to all projects on which the Davis–Bacon prevail-
ing wage law applies.

The Fair Labor Standards Act, usually known as the Wage
and Hour Law, was enacted by Congress in 1938 and has since
been amended several times. The act contains provisions

governing minimum wage, maximum hours, overtime pay,
equal pay, and child labor standards. An employer who vio-
lates the wage and hour requirements is liable to his or her
employees for double the unpaid minimum wages or over-
time compensation, plus associated court costs and attorneys’
fees. Willful violation is a criminal act and may be prosecuted
as such. Several classes of employees are exempted from cover-
age under the act, such as executive, administrative, and
professional employees who meet certain tests established for
exemption.

The Fair Labor Standards Act, as amended by the Equal
Pay Act of 1963, provides that an employer may not discrim-
inate on the basis of sex by paying employees of one sex at
rates lower than he or she pays employees of the other sex for
doing equal work on jobs requiring comparable skill, effort,
and responsibility and performed under similar working
conditions.

The basic minimum age for employment covered by
the act is 16 years, except for occupations declared to be
hazardous by the Secretary of Labor, to which an 18-year age
minimum applies. Construction, as such, is not designated
as hazardous, although some of its specific work assign-
ments are designated as such by name.

The Contract Work Hours and Safety Standards Act
passed by Congress in 1962 (Work Hours Act of 1962), which
has since been amended, applies to federal construction pro-
jects and to federally assisted projects. It does not apply if the
federal assistance involved is in the form of a loan guarantee
or insurance. Its main requirement is that workers be paid
not less than 1 times the basic rate for all hours worked in
excess of 8 hours per day or 40 hours per week.

In addition to the wage and hour laws of the federal
government, each state normally determines the minimum
wages and benefits that must be paid to all workers on pro-
jects paid for with public funds. With few exceptions, such
state wage rates apply to all public projects both with and
without federal funds.

In a project funded in part by both the federal government
and the state government, in case of conflict between the fed-
eral wage rates and the state wage rates on any individual trade
or craft, the contractor is obligated to pay the higher of the two
on each such craft or trade where the two wage rates differ.

The National Apprenticeship Act
In 1937, Congress passed the National Apprenticeship Act. One
of its prime objectives was to promote cooperation between
management and organized labor in the development of
apprenticeship programs. Traditionally, apprenticeship pro-
grams have been a joint effort between union-shop contractors
and the American Federation of Labor and Congress of Indus-
trial Organizations (AFL-CIO) building trades unions. How-
ever, in 1971, the Bureau of Apprenticeship and Training
approved national apprenticeship standards for the employees
of open-shop contractors. This was the first time a unilateral
apprenticeship program was approved on a national basis and
placed under the direct supervision of employers only.
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Ethnic Minorities and Women in Construction
Affirmative action to increase participation of women and
ethnic minorities in the construction force came about with
the Public Works Employment Act of 1977, which made
available $4 billion of federal subsidies for construction
projects through local governments but required that at least
10 percent of the work be awarded to ethnic minority com-
panies, subcontractors, subcraftsmen, or suppliers. When
bidding on a project involving such funds, the contractor
must be aware of what is required to comply with the Equal
Employment Opportunity (EEO) and Minority Business
Enterprise (MBE) provisions. In many circumstances, a
woman-owner business qualifies as an MBE.

While a history and full explanation of the effect of
affirmative action programs such as these on construction is
beyond the scope of this book, it is sufficient to say that bid-
ding on many projects depends upon complete compliance
with all such requirements. Particular attention should be
paid to the sources of funding being used on any project to
ensure that the contractor is aware of any such program
requirements. If they are applicable, a contractor must
scrupulously comply with every requirement in order to pre-
pare a responsive bid and to stand a chance of being awarded
the contract. Remember the Golden Rule: “He who has the
gold make the rules.” Thus, the source of construction funds
is an important issue to the bidder.

Worker’s Compensation and Employer
Liability Insurance
The contractor’s Comprehensive General Liability Insurance
policy normally excludes coverage of any liability incurred
under state Worker’s Compensation laws. The laws of every
state require employers to be responsible for the payment of
compensation benefits to employees who sustain job-related ill-
nesses or injuries. Contractors normally finance such payments
through the purchase of Worker’s Compensation Insurance.
Under Worker’s Compensation schemes, the insurance carrier
then pays benefits to an injured employee at rates set by
state law.

Very often Worker’s Compensation Insurance is the
most expensive type of insurance that a contractor must
secure. There are numerous reasons for the high cost: the
hazardous nature of construction work in general and the
many job-related accidents that occur, long duration of
payments, the statewide nature of Worker’s Compensation
programs, the pro-claimants on the Worker’s Compensation
boards, and the ease and simplicity of filing a claim.

While some states require contractors to purchase
Worker’s Compensation Insurance from state-administered
insurance trust funds, contractors in most other states are
free to purchase such insurance from private insurance car-
riers. There are significant variations in the administration
and levels of benefits paid out from state to state that
can pose a problem for contractors doing business in more
than one state. When a contractor does have operations in

more than one state, private carriers often provide “all
states” endorsement to cover the contractor for every state
listed in the policy. To ensure continued Worker’s Compen-
sation Insurance coverage, the contractor must supply
updated information to the carrier, as required.

The costs of premiums for Worker’s Compensation
Insurance vary greatly, as they are geared in part to the con-
tractor’s safety record. If a contractor has a good record of
jobsite safety, it will pay very small premiums in comparison
to those paid by a contractor with a consistent loss record.
The opportunity for a safety-minded contractor with a good
jobsite safety record to save money on reduced premiums is
significant. When purchasing such insurance, a contractor
should seek a policy from a carrier that will provide compre-
hensive loss-prevention services as well as standard claim
services.

LABOR RELATIONS
The involvement of the Resident Project Representative in
the labor relations for a project is seldom extensive. In most
cases, the Resident Project Representative plays the part of an
impartial observer, able to enjoy the advantage of being close
to the work and feeling the undercurrents operating there.
Because of this closeness, the Resident Project Representative
can be invaluable to the owner and the design firm as a
barometer of on-site labor conditions. If employed on a con-
struction management contract, this insight may be of even
greater value, as the construction manager may be directly
involved in the labor relations processes on the project.

One of the most important rules for the inspector to
follow is to remain in an observer category only. No opinions
should be expressed at the site with anyone except the pro-
ject manager, and then only in confidence. Neither should
the Resident Project Representative or other inspector take
sides on any labor issue or even express any sympathy for
either side of a potential controversy.

All direct relations of the resident inspector on the job
are to be conducted through the foremen and superinten-
dents only, with the one possible exception of the emergency
handling of an “Imminent Hazard,” defined in Chapter 9.

The resident inspector, although not expected to take
part in labor negotiations, may be called upon to confirm
that the contractors and their labor forces are in confor-
mance with both the contract provisions and the labor laws
of the state and federal governments.

Construction Unions
The labor union movement is deeply involved in the
construction industry. There is no denying that its contribu-
tion has been an important one. It has had a stabilizing influ-
ence on what is a potentially unstable industry, although this
is viewed as having both its good and its bad points. The
unions do provide direct access to a pool of skilled and expe-
rienced labor from which a contractor can draw as his or her
needs require, and through the medium of negotiated labor
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contracts, fixed wage levels have been established, thus
serving the dual purpose of upholding the living standard for
the labor force as well as providing added stability to the bids
of the contractor by eliminating the labor rates as a competi-
tive bid item. The unions also help by maintaining discipline
among their membership as well as setting achievement
standards for the different skill levels.

Contractor–Employee Relationships
Since the advent of the large labor union in the construction
industry, the old personal relationships that formerly existed
between an employer and employees are all but gone. Loyal-
ties of the building tradespeople are now largely to the union,
which handles all of the employee’s business relationships on a
scale well beyond the confines of a single employer’s shop.
Thus, the rates of pay, holidays, overtime, and other employ-
ment conditions are not negotiated with the employee himself
or herself, but with the union business agents. Thus, each
employee is bound by the terms of the resultant labor contract
just as the contractor is.

As a result of such relationships, the employees are not
generally “company minded” but feel that they owe their
allegiance to their respective unions instead. Even their
social lives are intertwined with their unions. In a manner of
speaking, it could be said that the tradespeople are employ-
ees of a single large employer—their union—who contracts
with various contractors to provide their services. The pater-
nalistic attitude of the unions to their members through the
retirement benefits and similar allowances seems further to
bear this out.

Collective Bargaining in Labor Relations
Under the provisions of the National Labor Relations Act,
both management and labor are required to bargain in good
faith. This does not necessarily mean that concessions must
be made or that the two sides even agree, for that matter—
just that they bargain in good faith.

Lack of good faith on the part of a contractor could be
interpreted from ignoring a bargaining request, failure to
appoint a bargaining representative with power to reach an
agreement, attempts to deal directly with employees during
negotiations, refusal to consider proposals, failure to respond
with counterproposals, antiunion activities, or refusal to sign
an agreement.

Although some contractors bargain with unions inde-
pendently by dealing directly with them, the most prevalent
form of labor negotiations in the construction industry is for
contractor associations to bargain with the unions for all of
the members of the association. In this manner, the contrac-
tor has greater bargaining power than as an individual. Local
associations of general contractors generally bargain with
the locals of the basic trades: the carpenters, cement masons,
laborers, operating engineers, and construction teamsters. In
some areas, iron workers are also included. The basic trades
may bargain either as individual locals or as a group of locals

affiliated with the same international union, or even through
groups of locals of different unions such as building trades
councils. The resulting labor agreements are generally
referred to as Master Labor Agreements. The resulting agree-
ments apply only within the jurisdiction of the union locals
involved and then only to the extent of the particular trades
involved.

Administration of the Union Contract
The matter of union–contractor labor relations is not closed
simply because a labor agreement has been reached, how-
ever. There is still the matter of administering the labor
contract and assuring that all its provisions are being met.
Any project is likely to have some disputes or disagreements
either between the union and the contractor or between two
unions representing different crafts. The labor agreements
typically contain procedures for the settlement of such
disputes. When a dispute occurs that cannot be resolved by a
conference of the steward, business agent, superintendent,
and any other party directly involved, the grievance proce-
dure set forth in the agreement is followed. This procedure
generally forces the matter up to progressively higher eche-
lons of the contractor and the union, during which time no
work stoppage is supposed to occur. If the matter cannot be
resolved, arbitration of the matter may or may not be pro-
vided for in the labor agreement. Generally, the unions have
resisted the concept of binding arbitration; however, there is
a greater tendency now to provide for arbitration as a means
of resolving or settling contract disputes without needing to
resort to work stoppages.

PREJOB LABOR
AGREEMENTS
On some projects where special employment conditions
exist and where the project is large enough to justify the
procedure, a prejob conference is held with the local labor
officials to establish standard conditions for field operations
for the life of a particular project. The intended purpose is to
establish a meeting of minds between the contractor and the
unions involved regarding job conditions of employment,
work rules, or jurisdictional responsibilities. In a project
located in a remote area, for example, the contractor is
interested in running the job in as economical a manner as
possible, whereas the unions want fair labor standards to be
maintained. The locals having jurisdiction must be checked
to see that they have enough people available to do the job. If
not, arrangements must be made to bring workers in from
the outside, either by the local union or by the contractor.
Although some contractors are tempted to resist prejob
labor conferences on the grounds that the unions will be
tempted to make exorbitant demands, most available evi-
dence seems to indicate that the unions are more reasonable
at this stage because they do not feel that the contractor is
trying to hide anything. On one project in which the author
was involved, such cooperation with the local building
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trades council allowed an open-shop condition to exist at a
federal project, involving both union subcontractors and
nonunion subcontractors on the same project, thus preserv-
ing the jobs of the members of an otherwise economically
depressed community. Through an agreement involving
mutual understanding of the various problems involved, no
union member of the community with the skills necessary
for this particular project was deprived of a livelihood as a
result of the agreement, and thus the purposes of the owner,
the contractor, and the labor force were realized.

Open-Shop Contracting
Open-shop contracting, so called because it is unhampered
by union agreements or representation, has suffered more
than its share of troubles in its lifetime. In recent years, how-
ever, it appears to have made rapid and possibly lasting
strides to where it is now established as a fact of life in the
labor market. There is a strong movement by many smaller
contractors and subcontractors to embrace the open-shop
concept, and it is estimated that close to 40 percent of the
annual construction volume is now done by nonunion con-
tractors. In recent years, even some of the larger contractors
have gone nonunion.

Contrary to the first impression usually received, open-
shop contractors are not necessarily antiunion. Although they
do usually pay somewhat less than the union scale, the average
nonunion worker is provided with full-time employment
instead of working by the job. Thus, the income comes closer to
being a guaranteed annual income and as such often exceeds
that of union counterparts. The fringe benefits of most of the
companies are similar to those paid by union contractors. This
does not mean that none of an open shop’s employees are
union members. Many such shops have a mixture of union and
nonunion help. One of the basic rights an open-shop contrac-
tor stands for is the right of the contractor to decide on the size
of his or her work crews and to what job a worker may
be assigned. Similarly, they are free to use prefabricated materi-
als and are not subject to jurisdictional disputes, featherbed-
ding, forced overtime, and work slowdowns. Workers are paid
according to their work and performance. If, however, an open-
shop contractor bids a federal job subject to the Davis–Bacon
Act, the employees must be paid the same minimum wage rates
published in the Federal Wage Rate Determination, and the
bids will have to be computed accordingly. Thus, competing in
some markets for a project may be difficult. If a federal job is
won, however, there is nothing in the federal law to prohibit an
open-shop contractor from being awarded a contract.

Review Questions

1. If a contractor entered in contract with a public agency to
construct a pipeline from points A to B, and the public
agency later decides to construct a pump station at one
end of the pipeline, may this be done with a change order
or must it be separately advertised for bid under separate
contract?

2. If in the project in question 1 the public agency, instead
of building the pump station, decides to reroute the
pipeline, but still run it between points A and B, may
this be done with a change order?

3. What is the usual criterion that governs selection of the
successful bidder in a public works contract?

4. True or false? Within those jurisdictions where public
contracts are subject to “Fair Subcontracting Laws” to
prevent bid shopping, each bidder is required to list its
subcontractors as a part of its bid.

5. On a public contract covered under state laws regulating
the payment of prevailing wages to all workers, what
will be the effect if federal grant funds are involved in
the project?

6. True or false? A public agency can do only that which
the law allows or prescribes.

7. Executive Order 11375 prohibits discrimination in
employment based upon sex on all federal and federally
funded contracts. If a contractor fails to conform, what
are the remedies open to the agency?

8. What are the subjects of the two federal laws that affect
offshore construction or navigable waterways?

9. On most public works projects, if products are
referred to by brand name, what additional phrase is
required?



A s mentioned in Chapter 4, the contractors have 
the prime responsibility for construction safety;
however, there are certain areas of concern for

construction safety that the Resident Project Representative
should not ignore. The degree of the inspector’s involvement
is to some extent influenced by the specific terms of the con-
struction contract, but some recent court decisions point out
the need for concern by the inspector on the job.

In the Illinois case of Miller v. DeWitt (37 Ill. 2d 273, 226
N.E. 2d 630), where a steel roof had to be shored up while
construction took place beneath it, the roof fell and injured a
worker. In this case, the court stated: “As a general rule it has
been said that the general duty to ‘supervise the work’ merely
creates a duty to see that the building when constructed
meets the plans and specifications contracted for.” Thus, the
court said, under ordinary circumstances, the architect would
not be regarded as a person in charge of the work. But in the
DeWitt case, the courts added that despite the argument of
the architects that the shoring was “a method or technique of
construction over which they had no control, we believe that
under the terms of the contracts the architects had the right
to interfere and even stop the work if the contractor began to
shore in an unsafe and hazardous manner.”

In the New York State case of Clinton v. Boehm (124
N.Y.S. 789), it was ruled that the architect owed no duty to
the workers to supervise the contractor’s methods to assure
the workers’ safety, and in 1960 the rule was again upheld
[Olsen v. Chase Manhattan Bank, 175 N.E.2d 350]; however,
this rule was seriously challenged in Arkansas in 1960 when
the court said that the “supervising” architect who saw that
an excavation wall was badly shored had a duty to the work-
ers to stop the work to make repairs and that failure to do so
made the architect liable for the deaths of three workers in a
cave-in [Erhart v. Hummonds, 334 S.W. 2d 869].

In southern California, an unsupported wall of a 1.2-m
(4-ft) deep trench caved in, resulting in the death of a laborer
who was in the trench. The project was a large residential

development involving separate construction contracts not
only for the various types of structures being built, but also
for underground pipelines for water and sewer. An inspector
was assigned to the entire project to monitor the progress of
several of the different contracts then under construction.
One of these projects involved a large underground sewer
main, and it was on this project that the disaster occurred. It
was reported that the inspector had observed an unshored
trench prior to the accident and knew that workers were in
the unshored trench. The widow of the deceased worker
filed suit, and in the resulting decision, the court held that
the excavation contractor had contributed to the accident
through negligence but also held that the engineer’s office
must share the responsibility. In the view of the court, the
engineer had an inspector on the job during construction
and although the inspector saw the contractor’s employee
“descend into the trench, he voiced no objection” [Widman
v. Rossmoor Sanitation, Inc., 1965–70, 97 Cal. Rptr. 52].

Both the Arkansas and the California cases seem to sup-
port the proposition that an architect/engineer who has
knowledge of a safety problem has a duty to the workers to
prevent harm to them. Without the knowledge of a safety
hazard, it appears that the architect/engineer has no such
duty to them. Thus, if a design or construction management
firm has a contract for construction management or contin-
uous inspection, as might be the case where a Resident
Project Representative is employed, there would seem to be
no way of pretending no knowledge of such conditions.

Thus, judging by the preceding examples of the inspec-
tor’s involvement simply due to his or her presence on the
project, it can be seen that the inspector has an important
involvement in construction safety hazards that pose a threat
to life or health. It is of particular note that the case
just mentioned involved an inspector who was providing
only part-time inspection on that particular project. It is
from cases such as the one just mentioned that policies have
been adopted by many agencies, both public and private,
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that spell out the obligations of an inspector with regard to
personal knowledge of safety hazards on the job.

OSHA AND CONSTRUCTION
SAFETY
In 1970 Congress found that personal injuries and illnesses
arising out of work situations imposed a substantial burden
upon, and were a hindrance to, interstate commerce in terms
of lost production, wage loss, medical expenses, and disability
compensation payments. Consequently, Congress passed the
Williams-Steiger Occupational Safety and Health Act of 1970
(OSHA) [Title 29 USC 451, et seq.]. With the passing of the act,
the federal government imposed nationwide safety standards
on the construction industry. Under the act, each of the states
was allowed to pass its own version of OSHA, as long as the
state’s plan was at least as strict as the federal standards. OSHA
imposes strict employee safety and health standards to protect
covered employees and enforces the same provisions for
inspections, investigations, record-keeping requirements, and
enforcement procedures. Under OSHA, logs of accidents as
well as supplementary information and inspection may be
involved.

If a state exercises its right under the act to enact a safety
plan at least equivalent to the federal OSHA regulations, it
retains the right to be the sole safety enforcement agency
within that jurisdiction. If a state does not come up with
such a plan, construction in that state will be subject to
inspection by federal safety inspection agencies as well as
state inspection agencies.

The act established the Occupational Safety and Health
Administration, U.S. Department of Labor, Washington, DC
20210. Regional offices are found in various cities through-
out the country. OSHA is responsible for the establishment
of safety and health standards and for the rules and regula-
tions to implement them. Such rules and regulations are
published in the Federal Register and can be obtained from
local OSHA offices or federal bookstores. OSHA Safety and
Health Standards, Code of Federal Regulations, Title 29, Part
1910, contains regulations relating to the safety features to be
included by the agency or architect/engineer in the design of
any project. Construction Safety and Health Regulations,
Code of Federal Regulations, Part 1926, pertains specifically
to construction work.

It was OSHA’s intent in preparing Part 1926 to place in
one volume all of the rules and regulations applicable specif-
ically to construction work. It is suggested that each of the
contractor’s superintendents, foremen, or other supervisors
have a copy for reference. To the extent that Part 1926 con-
tains standards that are incorporated by reference, copies of
applicable referenced material should be made available to
the supervisors for reference as well.

In order to ensure compliance with applicable regula-
tions, contractors should assemble copies of the pertinent
regulations that are incorporated by reference, as they
relate to those regulations that apply to the specific project

under construction. OSHA documents can be inspected at
OSHA in Washington or at any of the regional or field
offices.

The act deals with all working conditions and includes
the following broad categories:

General Safety and Health Provisions

Occupational Health and Environmental Controls

Personal Protective and Life Saving Equipment

Fire Protection and Prevention

Signs, Signals, and Barricades

Materials Handling, Storage, Use, and Disposal

Tools—Hand and Power

Welding and Cutting

Electrical

Ladders and Scaffolding

Floors and Wall Openings and Stairways

Cranes, Derricks, Hoists, Elevators, and Conveyors

Motor Vehicles, Mechanized Equipment, and Marine
Operations

Excavations, Trenching, and Shoring

Concrete, Concrete Forms, and Shoring

Steel Erection

Tunnels and Shafts, Caissons, Cofferdams, and Com-
pressed Air

Demolition

Blasting and Use of Explosives

Power Transmission and Distribution

Rollover Protective Structures; Overhead Protection

Recording and Reporting Work Injury Frequency and
Severity Data and Accident Cost

These categories are further divided into sections listing
specific requirements, including the posting of certain notices
that projects are covered by the law and submittal of certain
data within the time limits on standardized forms.

GENERAL RESPONSIBILITY
FOR CONSTRUCTION SAFETY
Construction sites can be considered as being one of the
most hazardous types of working environments in the
nation. In order to assure an accident-free environment, an
accident prevention program aggressively supported by the
management of the responsible organizations is essential.

The foremost area of critical concern is the relationship
among the general contractor and its subcontractors. Regard-
less of the legal responsibility of the general contracting firm
or its counterpart for a project, each subcontractor also has
the legal obligation to assure the health and safety of its
own employees. Each subcontractor, as well as the general
contractor, will be held liable by OSHA if they allow
their employees to be exposed to hazards that could cause
serious physical harm or death. Of course, there will be those
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subcontractors who (1) do not require their workers to
follow safety and health regulations; (2) do not provide per-
sonal protective equipment; and (3) permit the use of unsafe
equipment. In general, these individuals consciously choose
to ignore recognized safety and health standards. Prime con-
tractors and construction managers should be acutely aware
of this problem and should include a safety and health
requirement in their own contracts with subcontractors.

OWNER PARTICIPATION IN
THE SAFETY PROGRAM
Under conventional contracts there are two basic philosophies
with regard to owner or engineer participation in project
safety programs. The first, which is followed by many local
public agencies and private firms on advice of their legal
counsel, is for the owner’s or engineer’s personnel to avoid
direct involvement in the contractor’s safety program, with
few exceptions. The other approach, and one which is widely
followed by federal and state agencies and utility companies, is
to take an active part in the approval and monitoring of the
contractor’s safety program.

From a risk avoidance viewpoint, the first seems prefer-
able. Under OSHA, the contractor bears full responsibility for
all safety on or around the site. Under this concept, except for
chance observation of a safety hazard by the Resident Project
Representative or inspector, no direct action would normally
be taken by the owner’s or engineer’s personnel. If this position
is chosen, the following guidelines should be observed:

1. Do not review or participate in the development of the
contractor’s safety program.

2. Do not review the contractor’s safety performance, lest
you incur a “duty of care.”

3. However, if in the normal course of business you should
happen to encounter a serious safety hazard, appropriate
action must be taken.

Some attorneys disagree on these principles. Many public
agency attorneys argue that safety performance is part of the
“means and methods” responsibility of the contractor and is a
legal responsibility of the contractor only under OSHA. How-
ever, if reference is made in the specifications or other contract
documents to safety obligations of the contractor, it becomes
not only a legal responsibility but a contractual one as well.
Under these conditions, the inspectors would be contractually
obligated to assure compliance, thus incurring additional risk
to the owner or engineer.

TYPICAL FEDERAL, STATE,
AND UTILITY COMPANY
APPROACH
For the benefit of those whose organizations choose to par-
ticipate in project safety programs, such as state and federal
agencies or utility companies, it should be understood that

under this concept, the agency or utility company assumes
shared responsibility for the hazards on the construction site
and thus increases its risk of loss significantly. This risk may
even extend to potential tort liability. However, it is well
understood that federal and state agencies and utility com-
panies, as well as a few other major local public agencies,
choose to participate in the contractor’s safety program
under the premise that their exposure to risk is somehow
reduced because of increased control at the site.

Generally, wherever a party is in “control” it can be
interpreted literally, and it can be presumed that whoever is
in control had the means to have prevented any accident that
may have occurred. Under this type of involvement, there is
a widely held view that the party in control is subject to tort
liability for any accidents at the site.

If, on the other hand, safety involvement is viewed to be
in the owner’s or engineer’s interest, it is incumbent upon
that organization to develop a viable approach to the safety
planning and review of the contractor’s safety performance.
This requires a team of well-trained, knowledgeable, and
experienced safety professionals in the employ of the agency.

SAFETY RESPONSIBILITY
UNDER CONSTRUCTION
MANAGEMENT AND 
TURNKEY CONTRACTS
Although the Resident Project Representative is often spared
the more detailed responsibilities of the general contractor
and subcontractors in assuring safe working conditions at a
construction site, there are two types of contracts for con-
struction in which the Resident Project Representative may
well be as involved in matters involving on-site construction
safety as a general contractor under a conventional contract:

1. Professional Construction Management (PCM) con-
tracts, depending on the specific contract provisions
and scope of responsibility at the site.

2. Design–build and turnkey construction contracts.

Professional Construction Management
Contracts
Under a Professional Construction Management (PCM)
contract, the Resident Project Representative’s responsibili-
ties are extremely difficult to define, as they may vary widely
from one firm to the next. There is no way of determining
the exact limits of such responsibility under a PCM contract,
as the specific scope and terms governing such arrangements
vary significantly (see Chapter 1 for further details on PCM
responsibilities). In many cases, however, the PCM firm can
incur obligations and responsibilities that were previously
reserved to the general contractor.

Where multiple prime contracts are being managed, as
in fast-track construction, the PCM functions are very simi-
lar to those of a general contractor and the PCM might do
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well to include the following items in each of the various
separate construction contracts:

1. All unsafe or unhealthy conditions observed should be
reported to the Resident Project Representative so that
immediate corrective action can be initiated.

2. Compliance with all applicable safety and health laws,
codes, ordinances, and regulations should be made
mandatory.

3. Recognized safety and health work practices should be
made mandatory.

4. Safety equipment should be inspected regularly and
should be properly maintained.

5. The PCM or design–build/turnkey contractor should
reserve the right to approve all conditions and practices.

6. In his or her own best interests, the PCM or design–
build/turnkey contractor should require that an ongoing
accident-prevention program be implemented at the
work site by each contractor and subcontractor.

7. Each contractor and subcontractor should be required
to properly maintain all necessary personal protective
equipment.

8. There should be a continuing communication channel
open between the PCM or design–build/turnkey contrac-
tor and each of their prime or subcontractors concerning
safety and health matters.

9. Periodic on-site inspections, including follow-up proce-
dures, should be conducted by the PCM or design–build/
turnkey contractor to guarantee continuance of accept-
able accident prevention procedures by each contractor
and subcontractor.

To establish a meaningful and successful accident preven-
tion program, it is necessary to accept the premise that the
PCM or design–build/turnkey contractor management has the
legal and moral responsibility to ensure a safe and healthful
workplace. The top executive, whether the president, manager,
or owner, must outline policies, stimulate thinking, and exhibit
personal concern and interest in such a program before expect-
ing others to follow and cooperate. This same top management
should show this personal interest and give positive evidence of
a sincere commitment by personally informing all employees
that accident prevention is good business, and everyone is
expected to be an active participant. In larger organizations,
the administration of such a safety program is a full-time job
and is generally handled by a person designated as a Safety
Engineer, Hazard Control Engineer, Safety and Health Direc-
tor, or a similar title. The duties of the safety professional
should be administrative and advisory, and implementation
should be through the regular line management staff.

The safety engineer should advise the operating man-
agement staff on safety and health matters of interest or
importance to them. Although the safety engineer must
have sufficient management backing to take action when the
responsible operations management staff fails to respond, care
must be exercised that this authority is not used to circumvent
the authority of the other members of the management staff.

Elements of a Safety and Health Program
There are several key considerations to be taken into account
in the development and implementation of an effective
safety program. A brief summary follows:

1. Commitment by top management to the development
of a feasible program

2. Establishment of a safety and health policy by top
management

3. Provision for a reasonably safe and healthful environment

4. Provision for competent supervision

5. Delegation of adequate authority

6. Provision for training and education

7. Conduction of accident-prevention inspections

8. Investigation of accidents to determine cause (not blame)

9. Measurement of accident-prevention performance

10. Maintenance of proper documentation and records of
construction accidents (Figures 9.1 and 9.2)

11. Provision of continuing support

Design–Build/Turnkey/CM@risk Contracts
Generally, a design–build/turnkey/CM@risk contractor’s
responsibilities for safety are inseparable from those of a
general contractor. In some states, the risks have been found
to be even higher. Under a principle of law referred to as
strict liability, design–build and turnkey contractors have
been held liable for injury and damages where the injured
party need prove only that an injury or loss was sustained.
Fortunately, this principle has not yet found wide acceptance
across the country.

EFFECT OF INCLUDING
CONTRACTOR’S SAFETY
OBLIGATIONS IN THE
SPECIFICATIONS
The Resident Project Representative is the person who is
most directly involved in the administration of contract pro-
visions and should have the responsibility of assuring that
the contractor is in full compliance with all aspects of the
contract, including applicable major safety requirements.
The degree of control that the inspector may have over the
contractor in requiring compliance with the OSHA con-
struction safety requirements depends at least partly on the
following conditions:

1. If no mention is made in the contract documents,
whether on the drawings or in the specifications
themselves, safety obligations of the contractor are
primarily a legal obligation between himself or her-
self and the state or federal agency administering the
provisions of OSHA. Although an inspector would
seem to be obligated to call attention to observed
deficiencies that constitute a serious hazard and to
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notify the contractor that they should be remedied,
the contractor’s failure to respond can only be han-
dled by the inspector through the service of a written
notice to the contractor, with copies to the organiza-
tion administering the construction contract and by
filing an official notice to the local OSHA enforce-
ment agency, which is administered at state level in
many areas. Otherwise, the contractor’s failure to
comply is difficult to control, as the inspector nor-
mally possesses no special powers over the work.

2. If, however, the contractor’s compliance with the safety
requirements of OSHA is specified in the contract
specifications, the inspector’s subsequent demand that
a contractor comply with certain OSHA provisions
takes on a different light. In this case, the safety require-
ments, in addition to being the legal obligation of the
contractor, have become a contractual one as well.
Thus, the contractor’s failure to comply can be inter-
preted as a breach of contract, and the design firm may
recommend that the owner withhold payments for that

Data used are fictitious

for illustration only

FIGURE 9.1. Report by Resident Project Representative of Contractor’s Accident.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by permission of
Pearson Education, Inc., Upper Saddle River, NJ.)
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portion of the work until the contractor complies. This
does not take the place of the official notice mentioned
in the preceding paragraph but merely provides an
additional recourse to the design firm and the owner
beyond the steps already mentioned. Furthermore,
under these conditions, assurance that the contractor is
living up to safety obligations is now a part of the
inspector’s responsibility because it is written into
the specifications and must therefore be considered as
one of the inspector’s field administrative responsibili-
ties. This also functions as an allocation of a portion of
the safety hazard risk to the inspector’s employer.

Wherever the construction safety provisions are writ-
ten as a part of the terms of the construction contract, the
inspector in the administration of his or her part of the
contract is required to see that the contractor properly pro-
vides for the safety of the workers. Under no circumstances
should the contractor be instructed orally or in writing as to
how to correct a deficiency. The unsafe condition should
simply be identified and the specific regulation, if it is
known, should be cited.

As mentioned previously, it is quite probable that the
inclusion of safety requirements in the construction con-
tract will incur additional responsibility on the part of the
architect/engineer to assure that proper safety precautions
have been taken. It must also be recognized that there may

be some additional liability to the architect/engineer in
case of a job-related injury involving the failure of a con-
tractor to observe safety requirements. However, such a
provision is the only means readily at the disposal of the
architect/engineer to assure performance of the contrac-
tor’s safety obligations, and the risk of loss to the architect/
engineer could be even greater in the absence of such con-
trols if a fatal or crippling accident did occur, as one may be
certain that the architect/engineer, the owner, and the
Resident Project Representative would all be named in any
resulting litigation.

APPLICABILITY OF STATE
AND FEDERAL OSHA
PROVISIONS TO A PROJECT
As a way of setting the groundwork, it should first be
mentioned that the federal OSHA provisions are in two
volumes. The first book, OSHA Safety and Health Stan-
dards, Code of Federal Regulations, Title 29, Part 1910,
deals with safety features that are intended to be included
in the design of the project. This is the responsibility of the
designer to include on the plans as a part of the project
design. The second book is the one that relates to the con-
struction phase of the work and generally concerns the
temporary hazards and conditions that exist as a direct
result of the construction activities. This volume is titled
Construction Safety and Health Regulations, Code of Fed-
eral Regulations, Title 29, Part 1926. In addition, under the
federal safety program, each state has the right to enact a
safety code that is at least equivalent to the federal OSHA
provisions and, by so doing, retains the right to be the sole
safety enforcement agency within its jurisdictional borders.
If a state does not choose to exercise this option, construc-
tion in that state will be subject to inspection by both
federal and state safety inspection agencies. If a state elects
to upgrade its safety code to meet the OSHA requirements,
it has a three-year period to accomplish this. Under these
conditions, local safety enforcement will be by state agency
only, both during and after enactment.

SPECIAL APPLICATIONS
Although ordinarily it would be assumed that a state safety
program would not have jurisdiction within the confines of
a federal reservation, and that only the federal OSHA pro-
gram would govern there, an interesting state government
interpretation has been made on this subject, as described in
the following paragraph.

A federal military reservation was the site of a con-
struction project that was planning to base its safety
requirements on federal OSHA requirements administered
by federal safety inspectors. The state announced jurisdic-
tion, based upon the fact that its safety provisions were a
part of its labor code, which was enacted to protect workers
in their various occupations. It was further stated that none

FIGURE 9.2. Example of a Photograph Documenting a Fatal
Accident to Accompany the Report Illustrated in Figure 9.1.



Construction Safety 147

of the construction workers on the military base were
federal employees and as such were all subject to the provi-
sions of the State Labor Code. This appears valid, as all
other provisions of the State Labor Code apply to the con-
tractor’s employees, and the fact that a particular construc-
tion project takes them into federal property does not strip
them of the protection afforded by the labor code.

It appears, then, that a project on a federal reservation,
if built by nonfederal employees from off the reservation,
will be subject to local state safety regulations—possibly in
addition to federal OSHA if the state involved has failed to
meet, or has not participated in, the OSHA upgrading
program.

PROCEDURAL GUIDELINES
In carrying out the owner’s and the design firm’s responsibil-
ities of assuring safety compliance as a contract requirement,
the following guidelines are suggested where the owner feels
that inspector monitoring of the contractor’s safety program
is desirable:

1. IMMINENT HAZARD (Figure 9.3): a condition that if
not corrected would probably result in an accident caus-
ing severe or permanently disabling injury or death.

PROCEDURE: When an imminent hazard condition
is known to exist, or when a contractor either delays in
correcting or permits repeated occurrences of a haz-
ardous condition, the Resident Project Representative
should immediately order the contractor to suspend the
operations affected and not permit work to resume on
these operations until the condition has been corrected.

The hazard should be photographed, and the project
manager of the design firm and the owner and the state
or federal agency having jurisdiction over construction
safety should be notified of the hazardous condition
and of the action taken. In addition, a letter giving all
the details should be prepared, covering all the events
leading up to the suspension, and this letter should be
submitted to the project manager.

2. DANGEROUS CONDITION (Figure 9.4): a condition
that does not present an immediate danger to workers,
but if not corrected could result in a disabling injury
and possibly death, or could develop into an imminent
hazard as just described.

PROCEDURE: When a dangerous condition is
known to exist, the resident inspector should notify the
contractor in writing of the condition and allow a rea-
sonable period of time for correcting the condition. If
the resident inspector is not certain of the remedial
measures proposed or taken by the contractor, the
services of a construction safety engineer should be
requested. If the contractor does not correct the danger-
ous condition, or if the condition is deteriorating into
an imminent hazard, the design firm should consider
recommending that the owner suspend the affected
operations.

3. MINOR OR NONSERIOUS CONDITION: conditions
that could result in minor or less serious injuries, or that
are small in nature, but that may still be classified as a
threat to health.

PROCEDURE: When a minor or nonserious condi-
tion is known to exist, the Resident Project Representative

FIGURE 9.3. Photographic Documentation of an Imminent Hazard.
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should advise the contractor of the condition and of the
necessity of eliminating it. If the contractor fails to
correct the problem or permits its repeated occurrence
on subsequent operations, the design firm or owner
should be notified.

The construction safety activities of both the contractor
and all project personnel must be documented in the inspec-
tor’s diary. It is important for inspectors to realize that their
duties include only responsibility for seeing that the contrac-
tor complies with the project safety requirements through
the use of normal administrative procedures. The legal
enforcing agency is the federal or state OSHA officers. The
inspector should keep the name and telephone number of
the local safety compliance officer handy—it is often a most
effective compliance tool.

It should be noted that the mention of suspension of
portions of the work in the foregoing procedural guidelines
relates to the immediate area of the hazardous condition only.
Nothing described here is intended to suggest that the
inspector, the design firm, or the owner would be justified in
closing down an entire project or even a significant portion
of a project for such local conditions.

References to the capability of payment retention by
the owner upon the recommendation of the design firm on

contracts where safety provisions have been made contrac-
tual requirements as well as legal obligations are presented
solely as a matter of interest to the inspector. It must be
kept in mind that only the project manager has the author-
ity to approve or recommend that part or all of a contrac-
tor’s monthly progress payment be withheld. However,
recommendations of the Resident Project Representative
may bear a heavy influence on the decision of the project
manager in such cases.

SHORING AND BRACING
The federal OSHA Part 1926 Construction Safety and Health
Regulations requires that all trenches and earth embank-
ments over 1.5 m (5 ft) deep be adequately protected against
caving in by a system of sheeting, shoring, and bracing or by
sloping the sides of the trench or other excavation to an
acceptable angle (Figure 9.5).

Trench and excavation shoring is one of the critical
safety hazards referred to in the OSHA Construction Safety
and Health Regulations. Numerous fatalities have resulted
from failure of the contractor to provide adequately for
worker safety under these conditions. The inspector should
take particular note of the fact that all trenches or other

FIGURE 9.4. Photographic Documentation of a Dangerous Condition.
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excavations on any project, public or private, require sheet-
ing, shoring, or bracing if they are 1.5 m (5 ft) deep or
deeper (1.2 m [4 ft] in some states). Details of safety codes
vary somewhat from state to state, but there is a trend
toward greater uniformity, and the safety codes of each
jurisdiction should be carefully checked prior to beginning

work in another state to confirm the specific limitations and
regulations that will control.

It is quite probable that all of the excavation cave-ins of
record could have been prevented if there had been proper
engineering design and inspection of the support system. The
additional cost of engineering may well be compensated by

FIGURE 9.5. Trench Protection.
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lower construction costs when contingency and liability costs
are minimized through reduced risk of construction hazards.

As a result of research conducted by the Associated
General Contractors of America (AGC) and reported in the
American Society of Civil Engineers Journal of the Construc-
tion Division, some revealing facts were discovered regarding
excavation cave-ins:1

1. At least 100 fatalities occur each year from cave-ins. At
least 11 times as many receive disabling injuries.

2. The majority of these cave-ins are in shallow excava-
tions, primarily sewer trenches.

3. No part of the country is immune to cave-ins.

4. Every type of soil is susceptible to cave-ins.

5. Most cave-ins occur in unsupported excavations.

6. Major factors influencing trench failure are the presence
of construction equipment near the edge of an excava-
tion and adverse climatic conditions.

7. Usually, engineers do not specify shoring requirements
prior to bidding.

8. Approximately 50 percent of the contractors surveyed
would prefer that engineers specify the shoring require-
ments prior to bidding.

9. Virtually no one is designing support systems for shallow
excavation based on soil properties and site conditions.
“Traditional” or “standardized” methods are the present
governing procedures.

10. Engineers are not investigating cave-ins to determine the
causes by soils investigation and engineering analysis.

11. Any time an excavation fails, there should be an engi-
neering investigation to determine the cause of the acci-
dent. This information should be published to aid other
engineers in preventing future failures.

THE COMPETENT PERSON
The definition of a “Competent Person” under the OSHA
Standards is “one who is capable of identifying existing and
predictable hazards in the surroundings, or working condi-
tions which are unsanitary, hazardous, or dangerous to
employees, and one who is authorized to take prompt cor-
rective measures to eliminate them.”

In order to be qualified as a Competent Person under
OSHA, a person must have had specific training in, and be
knowledgeable about, soils analysis, the use of protective
systems, and the applicable requirements of the OSHA
standards.

The Competent Person having such training and
knowledge must be capable of identifying existing and
predictable hazards in excavation work and have the
authority to take prompt measures to abate these hazards.
Thus, a backhoe operator who might otherwise meet the
qualification requirements for designation as a Competent
Person is not qualified if he or she lacks the authority to
take prompt corrective measures to eliminate existing or
potential hazards.

The designated “competent person” should be an
employee of the contractor who can act as his or her
employer’s designee for choosing a protective system
from the legal options available. It further becomes the
responsibility of the Resident Project Representative to
verify that a Competent Person has been designated, and
that the designated person meets OSHA requirements for
the assignment.

SAFETY REQUIREMENTS 
IN CONSTRUCTION
CONTRACTS
Many public agencies include safety standards as a part of
the construction contract documents, which then become
a contractual obligation as well as a legal one, as explained
previously. Many state highway departments include a
safety code in their construction contracts. Several federal
agencies, including the U.S. Army Corps of Engineers, the
Naval Facilities Engineering Command, and the U.S.
Bureau of Reclamation, include health and safety stan-
dards in their construction contracts. OSHA provides that
such federal agencies may continue to provide their own
safety inspection and enforcement; however, this does not
preclude the state from requiring compliance through its
own safety enforcement officer. Thus it can be seen that
the inclusion of safety requirements as a part of the
contractual obligations of the contractor is a growing
practice. Upon beginning a project the inspector should
make a careful study of the plans and specifications to
determine whether or not such safety provisions are
included as a contractual requirement, thus placing an
additional burden of responsibility upon the inspector to
assure compliance and to take appropriate administrative
action in case of default by the contractor.

1L. J. Thompson and R. J. Tannenbaum, “Survey of Construction-Related
Trench Cave-ins,” Journal of the Construction Division, Vol. 103, September
1977, p. 511. Proceedings of the American Society of Civil Engineers.
Reprinted with permission.
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Review Questions

1. What party to a construction contract normally has
primary responsibility for construction safety unless
otherwise covered under the contract: the owner, the
engineer/architect, or the contractor?

2. What are the three hazard classifications discussed in
the text?

3. The recommended procedure to deal with an unshored
trench hazard is initially to:

a. Stop the work
b. Order the workers out of the trench
c. Call OSHA
d. Do nothing (it is the contractor’s problem)

4. Does the Resident Project Representative have a duty to
document accidents by the contractor or its personnel?
If so, what kind of documentation should be used?

5. Many contracts require the engineer/architect to review
the contractor’s safety program and to monitor the con-
tractor’s safety performance. Discuss the merits and
demerits of that approach.

6. Federal and state contracts generally require their agencies
to take part in the project safety program and accept a
portion of the responsibility for project safety. What are
the risks, benefits, and obligations of the owner under this
arrangement?

7. On a Professional Construction Management contract,
can the Construction Manager be cited by OSHA for
safety violations or is the contractor the only one that
can be cited by OSHA?

8. Who sets minimum standards for occupational safety
and health in construction?

9. If safety requirements are not specified in the contract,
is the contractor relieved of its safety obligations on the
contract?

10. If not contractually obligated to accept safety responsibil-
ity, can the Resident Project Representative or inspector
still be at risk?
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The meeting is the communications center of every
organization. It is a decision-making body where the
best-prepared member’s ideas are accepted because

such a member is more direct, thinks more quickly, and
knows how to use effective communications methods. As in
any other organized group, the meeting displays a blending of
a number of individual talents. When the objectives of the
meeting are to formulate in-house decisions relating to pro-
ject design, construction, or administration, the concept of
performing individual roles in the meeting format can lead to
better decisions and prevent later problems. In negotiations,
the meeting team concept is preferable, where all of the tal-
ents of each individual member of the negotiation team are
put together to function as a formula for success.

Any dispute or conflict can be negotiated successfully if
the parties are willing to engage in good-faith discussions on
mutually defined issues in an attempt to reach an acceptable
settlement. Each party must be willing to compromise and
accept less than its total demands. Negotiation involves a
series of compromises. A person must have a thorough under-
standing of the basic elements of the bargaining process to
negotiate effectively. Likewise, a person must adequately pre-
pare for and competently conduct negotiations to avoid poor
performance, fragmentation, mistakes, and miscalculations.
The outcome of a negotiation should be satisfactory to both
parties and should promote good relationships. The key to a
successful negotiation is to satisfy the needs of all parties:
Everyone should gain something.

TYPES OF MEETINGS 
IN CONSTRUCTION
Most construction projects involve numerous types of meet-
ings. Some are in-house meetings of the owner, the architect/
engineer, or the contractor; others are meetings between
representatives of these organizations as they meet the
challenges of the various problems that are thrust upon them

regularly throughout the construction process. Generally,
in-house meetings are organization, coordination, or decision-
making meetings, whereas meetings between different organi-
zations may also involve negotiations. Some of the many
different purposes for holding meetings for construction
are summarized in the lists that follow. Meetings of an in-
house nature are generally attended only by members of the
same firm, and their principal functions are fact finding, deci-
sion making, and coordination. Some examples are:

1. Project conceptual design meetings (in-house)

2. Project presentation meetings (to potential client)

3. Project “kickoff” meetings (in-house project team)

4. Project manager’s organization or coordination meeting

5. Project budget meetings for production

6. Project design meetings (technical coordination)

7. Project constructability meetings (design/construction
interface)

8. Planning and scheduling meetings for project workload

9. Value engineering meetings

10. Prenegotiation meetings (in-house preparation)

As a project enters into the construction phase, the
owner or the owner’s architect/engineer may also become
involved in a series of meetings with the contractor. Such
meetings may be for the purpose of communication, coordi-
nation, resolution of difficulties, or to negotiate prices or
other terms. Such meetings may include:

1. Prebid conference (information—not recommended
for public works projects because of risk exposure)

2. Preconstruction conference (communication and coor-
dination)

3. Requests for substitutions of materials or products

4. Change orders and extra work (negotiations)

5. Unforseen underground work (negotiations)

6. Corrective work required (negotiations)

MEETINGS AND NEGOTIATIONS
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7. Scheduling changes (coordination; negotiation)

8. Mediation of construction difficulties

9. Protests and disputes (negotiations)

10. Difficulties caused by conflicts in plans and specs

11. Contractor-sponsored Value Engineering Proposal costs

12. Punch list meetings

13. Project acceptance and transfer of responsibility

14. Postproject review meeting

Although there may be numerous reasons for holding
meetings, these lists represent some of the more frequent rea-
sons. Some of the meetings listed are design-phase meetings
and are not considered to be within the intended scope of this
book. Several of the others, however, will be discussed further.

Basically, it should always be remembered that depending
on the purpose of the meetings and the types of people who
will be in attendance, the philosophy of conduct at some meet-
ings may be required to be quite different from what it is at
others. Most in-house meetings are not negotiation sessions;
therefore, each individual will probably be called on to con-
tribute ideas. In that context, one should be prepared to offer
ideas without regard for whether the viewpoint is in keeping
with the consensus. In meetings held with a potential client,
however, as in the making of a presentation, or meetings
between the contractor and the owner or architect/engineer
that have been arranged for the purpose of negotiating, it is
important for each group to maintain an appearance of unity.
This can be done effectively only after careful preparation,
rehearsal, and previously established position policy.

Who Should Attend
Often, the success or failure of a presentation or negotiation
meeting is determined before the first word has been spoken.
Careful selection of those who will be in attendance is of
vital importance to the success of the meeting objective.

The types of persons and the specific parties represented
at each type of meeting will vary somewhat depending upon
the purpose of the meeting and the type of organization
represented. However, it is vital that certain key persons be
present and, for maximum effectiveness, the attendees should
be limited to just those key persons.

In a few cases, notably where disputes or potential claims
are involved, one of the parties may bring an attorney to the
meeting. If this should happen, the meeting should be delayed
long enough to enable the other party’s attorney to be present
also. Never conduct a meeting with anyone when his or her
attorney is present without contacting your own attorney to
receive instructions as to the course of action to take.

MEETING RESOURCES
In addition to the conventional meeting format, meeting
documentation can be enhanced through the use of a PC
computer running a construction management software pro-
gram designed primarily for owner-engineer applications.

Unfortunately, most programs on the market are directed
to the contractor’s needs and may be of little use to the
architect/engineer.

Under such a program, the user can define multiple
tracks of similar meetings such as prebid, preconstruction,
weekly project, and closeout meetings. In addition, tools are
available for a virtual meeting in which the participants meet
electronically to discuss the topics. Such a virtual meeting
can free all of the participants from their schedule con-
straints or physical location by allowing them to participate
when they are available. The agenda, meeting discussions,
reader comments, and any attached information can be
made available to all users having an appropriate security
designation. See Chapter 5 for further discussion.

HANDLING YOURSELF 
AT A MEETING
One of the first and most basic rules of conduct at a meeting
is to become familiar with the meeting agenda. It is impor-
tant to learn in advance as much as possible about the subject
of the meeting if you expect to turn it to your advantage.
Some guidelines follow:

1. Determine who called the meeting.

2. Find out the reason for the meeting.

3. Understand the background of the subject.

4. Establish your own position on the subject.

5. Determine your goals or objectives before the meeting.

The most important point brought out by these guide-
lines is that of establishing your own position on the subject.
Then, direct all of your efforts toward reaching that objective
during the meeting, while carefully observing the responses
of the others in attendance.

If you receive mixed reactions to a proposal, a vote may
be premature, so while confidently holding your position,
you may suggest the need for a recess or deferred action on
the issue until a consultant can be heard, or that more infor-
mation is required and should be reviewed before a final
decision is reached. Then, slowly, the subject may be eased
out by withdrawing your push and pointing to the fact that
the question may be easy to resolve at the next meeting or
after a meeting recess.

After the recess is a good time to begin a little lobbying.
Each apparent dissenter may then be approached individu-
ally to put the point across. There may be some compromises
needed, but if they fit your objectives, they may be well worth
a reasonable compromise. After mustering sufficient support,
the issue is ready to be reintroduced to the floor for a
general vote.

A delayed meeting has other advantages. It allows
preparation time to strengthen your position after your
opponent has tipped his or her hand. No amount of advance
preparation can offer the advantages of being able to study
the issues and plan your position after your opponent has
made full disclosure of his or her position. If you succeed in

Meetings and Negotiations 153



obtaining the delay, it can place you on the offensive, where
you have a distinct tactical advantage.

Importance of Your Image
Appearance is of considerable importance at meetings and
negotiation sessions. The best general advice is to dress conser-
vatively and maintain an appearance of authority. At the meet-
ing, speak to others in a confident, objective way and never give
the appearance of begging or patronizing your opponent.

Seating Advantage
Seating position is seldom spoken of as having an influence
on the outcome of a meeting. Yet its subtle psychological
advantages are felt if not actually observed. Unless place
markers are provided, it is to your considerable advantage to
position yourself very carefully at the conference table.

Many people attempt to put themselves in as unobtrusive
a position as possible. This approach can work to your disad-
vantage, as it will minimize your effectiveness at the meeting.
If you have a point to get across, you will never make it that
way. The position that you occupy at the meeting table can
also have a significant psychological effect upon whether your
ideas will get attention or whether you come out ahead on a
negotiation session. A few brief suggestions that might allow
you some advantage at the conference table are offered.

1. Sit at the opposite end of the meeting room table from,
or on the side closest to, the leader.

2. If, however, the leader is the type who frequently consults
the person next to him or her, sit next to the meeting
leader.

Some seating positions to avoid at a meeting include any
seat where visual contact with the leader is obstructed. If you
happen to be late in arriving, this may not be possible to avoid,
but that is another reason for arriving on time. If the Resident
Project Representative attends a meeting accompanied by the
project manager, where the meeting is presided over by higher
management, it is advisable to seat yourselves in such a way
that will not place either party between the leader and the other
party. If you do, and the leader directs a question your way, one
party can simply field the question and leave the other party
invisible. It is advisable for the Resident Project Representative
and the project manager to seat themselves at opposite sides of
the table, facing each other. In this manner, either party could
add to the other’s statement, and, while doing so, all those
present would have their eyes upon both members of your
team. High visibility is important, for with high visibility goes
attention, and with attention goes authority.

Determine the Opponent’s Motivation
Part of your group’s success at a meeting will be based upon
your ability to correctly assess the opponent’s motivation at
the meeting. The opponents’ drive toward their objective can
offer clues as to their probable reaction to any point brought
to a vote.

Methods and Techniques
The first and basic rule to turn the meeting to your team’s
own advantage is to take a positive approach. Ideas should
always be presented in a systematic and orderly fashion. It is
not enough merely to present the facts; they must also follow
a logical course toward the point that you are attempting to
put across. Often, the problem in presentation meetings
where the architect/engineer is attempting to present a pro-
posal for a project to the owner is that each member will
respond individually as the opportunity seems to arise. It is
of vital importance in this type of meeting to prepare care-
fully ahead of time, coordinate the activities of each of the
people who are involved, and rehearse the presentation just
as though it were a theatrical production. Many a disaster
has been precluded by this simple expedient.

The Collective Thinking Problem1

Unfortunately, many groups do not function properly, and
sometimes their conclusions may be poorer than those an
individual might otherwise have reached. The major barriers
to effective group problem solving are those conditions that
prevent the free expression of ideas in a group. Restraints can
decrease the likelihood that the correct solution or elements
of such a solution will be made available to the group. Both
obvious and subtle factors can work against the group’s use of
its own resources.

As a group becomes excessively close-knit, collective
thinking develops. The process is characterized by a marked
decrease in the exchange of potentially conflicting data and
by an unwillingness to examine carefully such data when
they surface.

This type of group process emphasizes team play at all
costs and often increases the probability that the collective
attendees will tend to seek unanimity, become over-optimistic,
and exhibit a lack of vigilance. This often results in a strategy
that is ineffective and not in keeping with existing realities.

Whereas most project managers have probably experi-
enced collective thinking at one time or another, it is not
inherent in all decision-making groups, and it can be avoided.
The following guideline, although not all-inclusive, may be
useful in preventing the appearance of collective thinking in
decision-making meetings:

1. Leader encouragement. In most organizations, group
members need encouragement to feel free to disagree with
the boss or a group leader. The subordinates in the group
must feel free to disagree if they are to contribute the
best of their thinking. The leader should encourage free
expression of minority viewpoints. Although group mem-
bers holding minority views are more likely to be on the
defensive and more hesitant in voicing their opinions, to
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introduce balance into the situation, the group leader
must do all that he or she can to protect individuals who
are attacked and to create opportunities for them to clarify
their views.

2. Diversity of viewpoints. The leader should attempt to
structure the group so that there are different view-
points. Diverse input will tend to point out nonobvious
risks, drawbacks, and advantages that might not have
been considered in a more homogeneous group.

3. Legitimized disagreement and skepticism. Silence is
usually interpreted as consent in a meeting. It should be
explained that questions, reservations, and objections
should be brought before the group and that feelings of
loyalty to the group should not be allowed to obstruct
expression of doubts. Genuine, personal loyalty to the
group that leads one to go along with a bad policy should
be discouraged. Voicing of objections and doubts should
not be held back for fears about “rocking the boat” or
reluctance to “blow the whistle.” Each member of the
meeting group should take on the additional role of a
critical evaluator and should be encouraged by the group
leader and other members to air all reservations.

4. Idea generation versus idea evaluation. A major bar-
rier to effective decision making is the tendency to eval-
uate suggested solutions as soon as they appear instead
of waiting until all suggestions are in. Early evaluation
may inhibit the expression of opinions, and it tends to
restrict freedom of thinking and prevents others from
profiting from different ideas. Early evaluation can be
particularly destructive to ideas that are different, new,
or lacking in support. The group leader should encour-
age initial emphasis on problem solving at the expense
of early concentration on solutions.

5. Advantages and disadvantages of each solution. The
group should try to explore the merits and demerits of
each alternative. The process of listing the sides of a
question forces discussion to move from one side of the
issue to the other. As a result, the positive and negative
aspects of each strategy are brought out into the open
and may become the foundation for a new idea with all
its merits and few of its weaknesses.

6. New approaches and new people. In many cases,
thinking about the problem by oneself or discussing it
with another person can result in refreshing new per-
spectives. Any belief that one should be able to generate
correct answers to complex problems and issues the first
time that they are dealt with should be done away with.
In fact, the norm, during the design phase at least,
should be to “think about it again” and “think about it
in a new way.” This implies remembering the answer
derived by one approach, putting it aside for a while,
then coming back to the problem afresh. Also, it may be
helpful if, in the intervening time, each of the group
participants consults a trusted colleague, who is not a
member of the group, to bounce it off him or her for a
reaction. Ideally, these colleagues should be someone

different in expertise and background from the rest of
the group members, so that they can offer critical, inde-
pendent, and perhaps fresh ideas that can be reported
back to the group. These recommendations, although
desirable in decision-making meetings, such as design-
phase meetings in an engineering organization, are
quite unsuited to the method of handling the imple-
mentation meetings involving the decision-making
process during construction when time is of the essence
and a quick response is necessary.

PRECONSTRUCTION
CONFERENCE2

The optimum time for the preconstruction conference, also
known as a construction coordination conference, is after all
of the subcontracts have been awarded but prior to the
beginning of actual construction. This will permit the sub-
jects discussed at the conference to form a background of
understanding of the intended operational plan for each of
the members of the construction team.

It is essential that all key members of the construction
team be represented at this meeting. The presence of the
owner will enable him or her to better appreciate the potential
operational problems encountered by the project team, will
aid the total construction team by providing greater insight on
specific owner needs, and will help the architect/engineer to
secure and translate team cooperation into a good quality job
that is consistent with the scheduled time and costs.

The preconstruction conference is a logical method by
which the problems of economic waste and disruptive con-
struction problems can be discussed and possibly prevented.
It is designed to benefit all concerned by recognizing the
responsibilities for the various tasks before the project is
begun. The benefits include the following:

1. Recognition and elimination of delays and disagreements.

2. Establishment of agreements that curb increases in
construction costs.

3. Predisposition of gray-area responsibilities that, if left
unassigned, can cause later disputes.

4. Unification of management requirements and the estab-
lishment of clear understanding of these requirements.

Definitions
The preconstruction conference, or construction coordination
conference, is a meeting of the principal parties involved with
the planning and execution of the construction project and
should include:

� The owner or authorized representative
� The architect/engineer and Resident Project Representative
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� The general and all prime contractors and their
superintendents

� The subcontractors and their superintendents
� Key suppliers
� Public agency representatives, as necessary

Full attendance and participation by all key team mem-
bers can be assured by including a requirement in the condi-
tions of the contract that all contractors and subcontractors
attend this meeting.

Purpose
The primary purpose of the conference is to establish accept-
able ground rules for all parties concerned and to assure that
each contractor understands the complete job requirements
and coordinates the work to produce a completed job in a
minimum amount of time, with maximum economic gain,
and in harmony with the owner, architect/engineer, prime
contractors, and all subcontractors.

Time for the Conference
The preconstruction conference should be scheduled to
permit sufficient time to cover the total agenda. The time
period could range from one to several days. In any case,
whatever time is spent should be considered as preventive
rather than corrective.

Topics for Discussion
The topics of the discussion will depend on the nature, size,
and complexity of the project. It is necessary, however, to
assign priorities to the tasks. Although each job is different,
there are certain factors that are common to all types of con-
struction. As an aid to the development of an agenda, or as a
handy means of listing all of the subjects discussed and deter-
minations reached, it may be helpful to utilize a preprinted
form for this purpose, such as that illustrated in Figure 10.1
or in Figure 12.13.

Agenda for a Typical Preconstruction
Conference

1. Progress payments. When, how, and to whom are pay-
ments to be made? State these in exact terms so that no
questions remain about requirements and responsibili-
ties. The subject of retention and final payment should
also be discussed at this time.

2. Form of payment requests. Identify the form that is
required to apply for progress payments. Also, are sup-
pliers’ and subcontractors’ lien waivers required? Can
supplier and subcontractor waivers be one payment
behind? (See also Chapter 17 regarding partial pay-
ments to the contractor.)

3. Payroll reports. Specify the requirements, if any, for
payroll reports, as required on projects subject to Davis–
Bacon Act provisions.

4. Shop drawing and sample submittal requirements.
These include the form and procedure for the submittal
of shop drawings and samples, identity of parties autho-
rized to receive submittals, where submittals are to be
delivered, number of copies required of each submittal,
turnaround time required to return submittals by the
architect/engineer, precedence of contract drawings
over shop drawings, type of action indicated by the
architect/engineer, and the limits of responsibility for
review of submittals.

5. Requirements for interference and/or composite
drawings. Who initiates them, and what will be the
order of progression of these drawings? What is the
impact on construction time if composite drawings
are required?

6. Insurance requirements; permits required. Identify
the time for providing insurance; who obtains and pays
for permits?

7. Job progress scheduling. A preconstruction conference
affords an opportunity for the essential involvement of
subcontractors in the development and correlation of
the individual schedules that make up the construction
schedule for the project. Many large projects are con-
ducted on an overall, or “master,” schedule, using Critical
Path Method (CPM) or the Program Evaluation Review
Technique (PERT) systems. Such scheduling is useless
unless it is understood and followed by all of the parties
in the construction team.

8. Temporary facilities and controls. These are the utility
services that are essential to the construction process but
do not form a part of the finished project. (See also
Chapter 15 regarding temporary facilities provided by the
contractor.) Under the CSI Format, these requirements
are spelled out in Division 01, General Requirements.
Under other specifications formats these may not be as
well defined. This is often a gray area, requiring clear def-
initions of responsibility at the time of the conference.
Some of the questions that must be answered on this
subject are:
(a) Who provides the services?
(b) Who maintains them?
(c) Who pays for these services?
(d) If shared cost, in what proportion?
(e) What are the contractual responsibilities, if any,

under OSHA?

9. Storage facilities and staging area.

10. Jobsite security during nonworking hours. Losses from
vandalism and theft at unguarded construction sites are
rapidly mounting sources of expense to the entire con-
struction industry. An agreement sharing the costs of
better security measures might be worthy of discussion.

11. Cleanup and trash removal. Consider containers,
scraps, sanitary wastes, and so on.

12. Available hoisting facilities. Who supplies hoisting
facilities? If the general contractor supplies them, what
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FIGURE 10.1. Checklist of Subjects to be Considered for Preconstruction Conference Agenda.
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FIGURE 10.1. Continued

will be the arrangement to make the hoist available to
individual subcontractors?

13. Change orders. Because change orders are the subject
of more disputes than any other single aspect of con-
struction, they should be discussed in complete detail
(see Chapter 19). Typical items for discussion relating to
change orders are:
(a) Percentages for overhead and profit to be applied to

change orders. What costs will or will not be
included in the change order price?

(b) Length of time that a change order proposal price is
to be considered firm.

(c) Identify individuals who are authorized to approve
change orders.

(d) Procedures to be followed when submitting initia-
tor change orders or change order proposals.

(e) Change order forms that must be used.
(f) Time extension requests made by subcontractors

due to changes in drawings or specifications.
(g) Amount of detail required of subcontractors when

submitting change order proposals or initiator
change orders. Will a complete breakdown of all
costs be required? A brief description and descrip-
tive drawings should be provided.
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(h) Overtime resulting from change orders; considera-
tion of decreased productivity.

(i) When materials or equipment are to be removed
because of a change, which party owns the removed
material or equipment, and who removes it from
the site of the job.

(j) Responsibility for preparation of Record Drawings
brought about by change orders.

14. Warranty requirements.

15. Employment practices.

16. Listing and identification of all tiers of subcontractors.

17. Punch lists. Establish timely punch list items and avoid
an excessive number of punch lists.

18. Record drawings and final document submittals.

19. Final payment and retainage.

The establishment of meaningful communications
between the parties involved on a construction project is essen-
tial for its successful development. Only with such a basis of
understanding can the necessary planning and work proceed
without conflict or costly disputes. The preconstruction con-
ference, or construction coordination conference, as some call
it, is a logical means toward this end.

A suggested checklist of subjects to be considered for
inclusion in a preconstruction conference agenda is shown in
Figure 10.1. Obviously, no agenda will contain all of the listed
items, but with the list as a reference while compiling the actual
agenda, there is less chance that an item will be omitted.

PRINCIPLES OF NEGOTIATION
Generally, negotiation may be considered as the art of arriv-
ing at a common understanding through bargaining on the
essentials of the contract, such as specifications, prices, time
of performance, and terms. A negotiator, when fully aware of
his or her bargaining strength, can know where to be firm
and where to make concessions on prices or terms. The
negotiation occurs when both parties with differing view-
points and objectives attempt to reach a mutually satisfying
agreement. The negotiation process involves:

1. Presentation of each party’s position

2. Analysis and evaluation of the other party’s position

3. Adjustment of one’s own position to as many of the
other party’s views as are reasonable

If one party, after thoroughly analyzing the position of
the other party, acknowledges the fairness of the other
party’s position and that it is in the best interest of both
parties, this concurrence represents an equitable agreement.

It should be understood from the beginning, however,
that both sides have not only the right but also the obligation to
obtain the best deal that they can for their own firm. Generally,
the best negotiation strategy is based upon being reasonable
within the rules of the game. This involves objectivity in nego-
tiations and an awareness that the negotiator’s prime purpose
is to obtain the best possible deal for the employer. We talk of

knowing the rules of the game, yet it must be appreciated that
complete disclosure is not necessarily desirable nor practical
(nor are you likely to encounter much of it). In short, each
party is there to win. Nevertheless, a reputation for honesty is
certainly useful, as it improves the image of the negotiator and
therefore the chance for winning. Remember, negotiation is an
adversary action, and complete disclosure of one’s position
may be counterproductive.

The person chosen to negotiate on behalf of the owner,
architect/engineer, or contractor organization must be a
strong individual who is capable of controlling the members
of the negotiating team. The chief negotiator must also be
acquainted with the broad details of the issue, the work to be
done, and the method by which the cost information was
developed. The negotiator must have freedom of action so
that the various factors involved in any negotiation may be
considered. It is equally important for the negotiator to be
capable of organizing the team into a harmonious group,
planning the objective, and explaining the objective to the
negotiating team members so that they will be able to coor-
dinate their efforts effectively.

Contractor’s Position on Change Orders 
and Extra Work
If the contractor is in a sole source position, knows it, and is
sure to be assigned the work eventually, an attempt to hold
the line at the negotiation table may be delayed. However, if
in an unsound or weak position, the contractor may assign
the most alert and aggressive people as representatives in
negotiations to take advantage of any opportunities that
might arise during the course of the negotiations. Some
organizations attempt to obtain a psychological advantage
by a show of force, such as having several members of their
top management or their attorneys represent them at the
negotiations. Sometimes this can be to an organization’s
disadvantage as well, for it emphasizes the importance of
the issue to it and thus places the other party at a tactical
advantage.

The Philosophy of Team Playing
Both sides in the negotiations will generally select participants
in the negotiation process on the basis of special positions or
skills that they possess. In many cases, these specialists may
have authority and positions within their organization that
are superior to those of the person selected as the principal
negotiator. Although the project manager, and sometimes
the Resident Project Representative, may be a part of the nego-
tiation team, it is important to understand that the authority
of the principal negotiator must take precedence during
negotiations, and that negotiation is not intended to be a
discussion among individual specialists.

At the beginning, an in-house meeting of the negotia-
tion team should be held, at which time the subject of team
conduct and communication at the bargaining table should
be discussed. Each member of the negotiation team must



know what he or she can and cannot do during negotiations.
The negotiator must not assume that all members of the
team will know how to act but must instruct them before-
hand. Project managers and other team members who are
accustomed to leadership roles in their own organizational
environment often find it quite difficult to play secondary or
supporting roles during negotiations. It is essential that each
team member be constantly reminded that the principal
negotiator is the team leader and spokesperson, and that this
negotiator is the only one who actually negotiates with the
other party.

Sometimes a team member will forget this and become
overeager, resulting in an active discussion with the other party.
The principal negotiator should not hesitate to call for a recess
if it is felt that there is a developing loss of control over the
team members. Even if another team member feels that the
principal negotiator failed to take advantage of an opportunity
that the other party inadvertently provided, that team member
should remain silent during the session. A few missed opportu-
nities are preferable to an undisciplined team.

The principal negotiator should be careful about asking
for a recess, however, as it can also become a disadvantage. It
can serve as a red flag to the other party; they will sense your
position on the issue at hand. One strategy is to delay calling
for a recess until another subject is brought up, or as some
prefer, call for an occasional recess at random times, just as a
break, so as not to give any indication to the other party that
any specific issue is involved.

Basic Negotiation Policy
There are two basic methods of approaching a negotiation.
First, you may consider the package as a whole, an overall
method; second, you may elect to resolve each of the elements
of the package separately, in sequence, as the negotiations
progress.

Inherent difficulties of the sequential method of negoti-
ation are the facts that it is necessary to reach separate agree-
ments on each of the items before progressing to the next
item and to agree upon the order in which each item will be
considered. Another problem is that there is no later oppor-
tunity for making trade-offs of one item for another.

The basic principles of negotiation do not require that
an agreement be reached on individual items, but that com-
promises may be made by each party to reach an overall
determination. Sometimes a contractor’s main interest may
fall into an area that the architect/engineer is willing to con-
cede. Therefore, negotiations should not be conducted on
the basis of reaching a firm agreement on each issue but,
rather, on the basis of discussing each issue in sequence and
arriving at a general meeting of the minds. The final solution
will then represent not an agreement on individual items,
but a resolution of all of the points of disagreement within
the total contract.

One advantage of the overall method of negotiating is
that it does not require a specific agreement on an issue
before moving on to the next subject. Instead, a general

meeting of the minds or an implied acceptance of the issue is
understood and each party may then move on to the next
item of the negotiation. Under this principle, it is understood
that the implied agreement is binding only in the context of
the entire negotiation.

Occasionally, a contractor, for example, may attempt
to bypass the negotiator and negotiate directly with the
management of the architect/engineer or the owner. This is
a practice that must be discouraged, as a precedent will
have been set that will have the effect of undermining the
negotiator’s effectiveness. If successful in this ploy, the con-
tractor may subsequently insist upon conducting all future
negotiations that way. The solution is for the management
to reiterate the position taken by the negotiator. Another
method, which was used by a contractor on one of the
author’s projects, was to drive toward the home office of
the architect/engineer after failure to win a point in the
field, with the intent of negotiating with the principal.
After telephoning the engineer’s office to announce the
contractor’s visit so that the principal could be properly
prepared with the position taken in the field, it just so hap-
pened that on the contractor’s arrival, the principal of the
firm was always tied up in conference. After several hours
of waiting in the outer office, the contractor would give up
and leave. After about three or four incidents of this type,
the contractor was resigned to the fact that the matters
would have to be negotiated with the Resident Project
Manager, as originally provided for in the contract.

Negotiation Guidelines
As a means of obtaining a tactical advantage over the opponent
in any negotiation, the following principles are suggested:

1. Keep the objective in mind.

2. Adjust your end to suit your means.

3. Exploit the line of least resistance.

4. Take an approach that offers alternative objectives.

5. Keep your plan adaptable to changing circumstances.

6. Do not put your weight behind an approach while your
opponent is on guard.

7. Do not renew an attack along the same lines or in the
same form after it has failed once.

In the early stages of a negotiation, an architect/engineer,
an owner, or a contractor will find it to his or her advantage
to plan the overall strategy as an offensive one. There is a
choice, however, of various tactics to use. The strategist may
elect not to reveal its position and maneuver the other party
from one position to the other until its objective has been
reached; or, more often, after an initial fact-finding session,
the strategist may reveal its minimum position as a counter-
proposal. In this case, the counterproposal must be a realistic
one. Another tactic is to reveal the minimum figure, then
immediately offer the objective. This provides the user of this
method with very little room for bargaining, however, and
may be considered as a sign of weakness by the other party.
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TECHNIQUES OF
NEGOTIATION3

Numerous times during the conduct of a construction
project, the project manager and the Resident Project
Representative will be called on to become involved in
some form of implementation meetings and negotiations
with the contractor. At any meeting where a decision must
be made that will influence the financial position of either
the contractor or the owner, it is quite likely that the meet-
ing will involve some form of negotiation, even if the
symptoms were not recognized.

Negotiation is an art. Let no one tell you otherwise.
However, some of the basic rules and guidelines of the art
can be acquired by observing and learning from the experts.

It is said that in the marketplaces of the Middle East,
there often comes a point in the haggling when the buyer
starts walking away to signal that there is to be no deal. This
action in itself does not impress the seller, but tradition
holds that when the customer has walked 30 paces, he or she
will not return. So if the merchant is willing to offer a better
price, he or she waits until the customer has gone 28 paces or
so and then runs after him. An amusing game to an observer,
perhaps, but similar games are played for much higher stakes
around the construction conference table. Price is usually
the key issue for both the contractor and the owner.

Without going into the psychological analysis of the art
of negotiating, we should take a practical look at some of the
ploys that surface on both sides. The 30-paces ploy is a last-
ditch maneuver that should never be used on minor obstacles
to reaching an agreement. It is equivalent to saying “do it my
way or else,” and it is dangerous if cooperation is needed at a
later stage in the negotiations.

Another approach is the commissar’s technique, which is
said to be somewhat typical of the “iron curtain” countries.
Under this ploy, a team of people of impressive credentials and
corporate titles negotiates a deal. But if, on reflection, the team
is not fully satisfied, more negotiators will come in the next day,
saying that they are superiors to the first group and that the
first group did not have the authority to make a final commit-
ment (sounds like some car salesmen I have heard). Then the
process may be repeated. Obviously, it is not likely to work a
third time, as the credibility of the offending negotiating team
probably has been stretched as thin as it can get.

What is the point? It is that you should know the exact
authority of the negotiator at the table, even if it is the chair-
man of the board, for even that person may have to obtain
approval of the board of directors before he or she can make
a binding commitment. It is also wise to make sure that
the issues to be discussed have already passed through the
appropriate management committees, lawyers, auditors, or
any others whose judgments or approvals are necessary
before final consideration.

Who, and how many, will attend the negotiating session
is also important. Too many people present on either side
makes it difficult to get a consensus. Although the collective
thinking phenomenon is unlikely to be present at the aver-
age negotiation session, as all of the position policies of each
side should have been well established in prenegotiation
meetings, the adversary relationship that may be present
between the two groups may complicate efforts to reach a
consensus. In addition, always remember that a “handshake”
deal may be a stronger weapon for one side than for the
other. Think out in advance how an agreement should be
arrived at and make sure that you are in control on all of
the issues that are important to you.

Bargaining Strategy
The substance of good strategy is something that must be tai-
lored to the specific circumstances and facts. However, there
are certain basic practices that can lead to the formulation of
strategies. The most important step is to determine your
objective by discussing it with your negotiating team and
compare that with what you perceive as the objective of the
other party. Seek out common ground that can be settled
without disagreement and isolate key issues. The negotiator
must recognize the weaknesses of his or her own arguments
as well as emphasize the strong points.

Negotiating Tips
The following is a list of negotiating tips from Presenting the
Claim to the Contracting Officer and Appeals Board,
Government Contracts Claims Course Manual (Federal Publi-
cations, Inc.):

1. Strive to determine the real objectives of the other party.

2. Do not let personality differences frustrate the progress
of the negotiations.

3. Avoid being too dogmatic or inflexible.

4. List and discuss your side’s objectives with all members
of your team.

5. Be prepared when you begin negotiation.

6. Recognize the consequences to your side if negotiations
should fail.

7. Many successful negotiations are easier in a better envi-
ronment.

8. Maintain a written record of the negotiations on a daily
basis.

9. Continually verify the information being presented and
received during the course of the negotiations.

10. Never walk out on a negotiation unless you are prepared
to terminate it.

11. Patience is a virtue, but progress is a necessity.

12. Be prepared to make reasonable concessions.

13. Be prepared to turn a disadvantage into an advantage.

14. Quit when you are ahead. You don’t always have to
knock something off an offer. If the offer is good, take it.
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3Adapted from G. W. Harrison and B. H. Satter, “Negotiating at 30 Paces,”
Management Review, April 1980, pp. 51–54 (New York, AMACOM, a
Division of American Management Associations).
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Once a settlement has been reached, the owner or
architect/engineer should prepare a written memorandum
of agreement that clearly spells out the terms of the settle-
ment. This should be done as soon as a basic agreement is
reached; send a copy to the other party requesting that they
sign it, indicating confirmation of the agreement. Details
may be worked out in subsequent meetings and need not be
included in the basic agreement letter.

Negotiations that have broken down should also be
detailed in writing, since statements of fact constituting an
admission can be used in court. Also, interim agreements
reached during negotiations can serve as a basis for final
award in court.

Psychology of Negotiation
The story is told of a shrewd country lawyer in the South who
always asked the big-city negotiating lawyers who came down
South, “When are you taking the plane back to New York?” If
the answer was “this afternoon,” he knew they were eager for
an agreement. But if they were booked into the motel for a
week, he knew that he was in for a siege. Finding out the other
party’s timetable for making a deal is always one of the objec-
tives of a good negotiator, as it can have a decided effect on
the outcome. Never rush anyone who is not ready to make a
quick decision.

A knowledge of real values of the work to be accom-
plished is essential to negotiate intelligently, although the
owner and the contractor may choose not to use the same
basis of comparison. The determination of the real value of
work does not always dictate the price, but it does keep both
sides in the same ballpark. Getting someone to come down in
the asking price is a big accomplishment only if the final price
is not $50,000 or $100,000 more than the work was worth.

A tale has been told about the boy who told his father
that he had decided to sell his dog for $1 million. The
amused father gave his permission, and a few days later his
son told him that he actually had sold his dog for $1 million.
The surprised father asked the boy if he had been paid in
cash.“No,” the son said,“I traded him for two $500,000 cats.”

Some negotiators, unfortunately, fail to compute the
cash equivalent of what is being offered in payment for the
work in question. Anything other than cash must be care-
fully analyzed to determine its real worth. This includes
bonds, stocks, and other instruments.

Strategic Ploys
Throwing up obstructions or creating distractions with minor
issues is sometimes a deliberate strategy in negotiations but
can be a dangerous one. Negotiations should be directed at the
settling of major issues, without getting bogged down in tech-
nicalities that the lawyers and the accountants can deal with
after a broad agreement has been reached. As much as possi-
ble, both the contractor and the owner should concentrate on
the prospects of making a deal, not breaking one. A good
negotiator always labels a participant as a “deal maker” or

“deal breaker,” depending on how the outcome would affect
the negotiator’s own position.

It was a wise person who advised never to bargain for the
last possible penny but always “leave a little something on the
table.” The other side must have the opportunity to save face,
both at the negotiating session and back at the home office. It
is not a good idea to alienate everyone through overzealous
haggling, especially if those present at the session must also
stay on to run the operation. Develop a sense of how far the
other party can go, and when to back off a little.

Setting the Pace
Contractors and owners, or their architect/engineer repre-
sentatives, frequently engage in gamesmanship of who will
make the first move in the negotiations, neither wanting to
be typecast as the anxious one. Normally, such maneuvering
produces no real advantages, and there are really no rules of
protocol about such matters. From a practical standpoint,
the initiator of a particular deal or step in the negotiation
process is out to take the lead in supplying information,
suggesting a price, and so on.

Whether a party to the negotiations establishes itself as a
professional or a newcomer at the negotiation table strongly
influences how the session is conducted. Here are some
guidelines:

1. Make sure that you know the scope of the meeting, the
issues to be discussed, and the amount of time available
to discuss them.

2. Start off with some smaller issues to get the “feel” of the
personalities involved.

3. Do not get into the position of waiting for the other
shoe to drop. Know all of the issues before reaching a
compromise.

4. Decide in advance whether it is to your advantage to
reach a rough or a precise agreement, and if publicizing
the conditions before a commitment would work for or
against you.

5. Make sure that you are bargaining with someone who
has the authority to sign for his or her organization.

6. Have a walk-away price in mind that is consistent with
the realities of the circumstances.

7. Bear in mind that there is no one “best” negotiating
strategy other than good common sense.

8. If the other side brings legal counsel, contact your side
to see whether or not your attorney wishes to be pre-
sent. In some cases, unexpected arrival of the other
party’s lawyer at a meeting was cause for delay of the
meeting until the owner could be afforded similar
representation.

Who Won?
It is often impossible to know who wins in a negotiation. The
mere fact that a contractor came down in price, or an owner
or architect/engineer increased the offer, proves nothing
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without knowing what they were really willing to settle for.
Although one lawyer is reported to have said that if both sides
say they are unhappy, it was probably a fair deal, the fact is
that in any transaction based upon sound analysis and realis-
tic negotiation, both sides should be satisfied. Often, in
winning the point, a good negotiator will leave something

“on the table” for the other party. It is a face-saving gesture,
perhaps, but a valuable concept for maintaining a continued
amicable relationship with the other party. Thus, each will
come away from the bargaining table with a little something
and may well be prompted to say, after conclusion of the
negotiations, “I like doing business with you.”

Review Questions

1. List at least five important types of in-house meetings
occurring prior to the construction phase.

2. List at least five important types of meetings held
during the construction phase of a project.

3. Should any of the parties bring an attorney to a construc-
tion meeting? If one does, what should the other party do?

4. What are the five types of information that you should
determine prior to attending a meeting?

5. Is there any advantage to be obtained by choosing a
seating position at a meeting, if the opportunity presents
itself?

6. Name two recommendations for selection of good
position at a conference room table.

7. Name the benefits of holding a preconstruction
conference.

8. Name the principal parties that should be asked to
attend the preconstruction conference.

9. Name three important principles of negotiation, with
reference to your own preparation.

10. Name at least five principles that should guide you in
obtaining and maintaining a tactical advantage over the
opponent.
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In recent years, a great deal of lip service has been paid to
the concept of risk allocation and liability sharing. It
seems to be the inevitable result of the many losses suf-

fered by owners and engineers alike in connection with the
projects they build, due to a new emphasis on the resolution
of construction disputes through litigation and arbitration.
Many of the risks were there all the time, but in earlier years,
the contractors were always expected to bear the responsi-
bility for as many construction risks as the owners could
pass off on them through indiscriminate use of exculpatory
clauses for everything from risks of unforseen underground
conditions to substandard designs and specifications.

Far from trying to operate in a risk-free environment, a
contractor understands that risk is part of the business. All
that is wanted is a fair reimbursement for taking such risks.
However, the modern contractor is no longer content to sit
idly by and take all of the risks while being locked into a
guaranteed maximum price but now stands ready to fight
back. Contractors have come to realize that they have the
means and often the right to recover the losses that are the
result of the imposition of unfair contract conditions or
administration.

Whereas part of the job of the Resident Project Repre-
sentative is to minimize exposure of the owner and the
architect/engineer to risk of claims losses, there are other
risks that are rightfully within the responsibility area of
the project manager to control. Some of the risks may be
transferred to others by contract. However, it should be
recognized that all risks are rightfully the owner’s unless
transferred or assumed by another party for fair compensa-
tion. The principal guideline in determining whether a risk
should be transferred to another is whether the party assum-
ing the risk has both the competence to assess the risk and
the expertise necessary to control or minimize it. The choice
must be made before the allocation of risk takes place. One
such approach to the decision-making process is outlined in
the flowchart in Figure 11.1.

RISK MANAGEMENT
The first thing that must be recognized is that risks, especially
in construction, do exist but are not necessarily fairly dis-
tributed. Some kinds of risks must be recognized as being
inevitable in engineering and construction and therefore must
be accepted philosophically and realistically as a part of the
situations to be dealt with. Managing risks means minimizing,
covering, and sharing of risks—not merely passing them off
onto another party.

Although some risks can be avoided, risk management
deals primarily with the following concepts:

1. Minimizing risks—regardless of whose risk it is

2. Equitable sharing of risks among the various project
participants

The parties must be able to sit down together, prior to
the start of the work, to come to a better understanding of
the realities of the risk responsibility, assumption, and
allocation. The parties must be prepared to discuss and to
decide on the following issues:

1. What levels of risk are realistic to assume?

2. Who can best assume each risk?

3. What levels and kinds of risks are properly and most
economically passed on to insurance carriers?

Risk exists wherever the future is unknown. Because
the adverse effects of risk have plagued humankind since
the beginning of time, individuals, groups, and societies
have developed various ways for managing risk. Because no
one knows the future exactly, everyone is a risk manager,
not by choice but by sheer necessity.

Definition of Risk
Risk has been defined in various ways. There is no single
“correct” definition. In order to emphasize the major objec-
tive of risk management, we will choose to define risk as the

RISK ALLOCATION AND

LIABILITY SHARING

CHAPTER ELEVEN
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FIGURE 11.1. Logic Flowchart for Risk Decisions.

variation in the possible outcomes that exist in nature in a
given situation. Another way to clarify this definition of risk
is to distinguish between risk and probability. Risk is a prop-
erty of an entire probability distribution, whereas there is a
separate probability for each outcome.

Both risk and probability have their objective and sub-
jective interpretations. The true state of things is different
from the way it appears. Because a person acts on the basis of
what is believed to be correct, it is important to recognize

this distinction. To the extent that a person’s estimates are
incorrect, that person’s decisions are based on false premises.
Consequently, risk managers must constantly strive to
improve their estimates. Even with perfect estimates, deci-
sion making about risk is a difficult task. Uncertainty is the
doubt that a person has concerning his or her ability to pre-
dict which of the many possible outcomes will actually
occur. In other words, it is a person’s conscious awareness of
the risk in a given situation.
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Scope and Applicability to Construction
Risk, as such, is present in all situations and businesses. As
applied to construction, we will use the categories detailed
by the American Society of Civil Engineers at the Specialty
Conference on Construction Risks and Liability Sharing in
Scottsdale, Arizona, in January 1979, where the principal
categories listed included:

1. Construction-related risks

2. Physical risks (subsurface conditions)

3. Contractual and legal risks

4. Performance risks

5. Economic risks

6. Political and public risks

As it may well be imagined, not all of these items are
considered in the same order of priority by owners, architect/
engineers, and contractors, and there are also considerable
differences of viewpoint as to the percentage of each item that
should be shared by the various parties.

As a means of defining the range or spectrum of risk
and liability sharing in construction, consider that at one
end of the spectrum, the contractor is assigned the entire
risk or liability with no risk to the owner. This usually results
in high cost; in effect, the contractor is acting as the insurer
of the owner.

At the other end of the spectrum, the contractor is
released from all risks or liability, and the burden is assumed
by the owner. This usually results in a lower cost; in effect,
the owner assumes a self-insured role.

Either end of the spectrum has both advantages and
disadvantages. Owners must thoroughly assess their own
situations to determine what allocation or distribution of
risks would serve them best. For instance, the viewpoint of
a large city, with an excellent engineering force of its own,
might be that it is to its advantage to minimize contractor
risk and assume more of the risk itself. An owner with a
large amount of engineering resources and a thorough
and expert design staff could afford to assume a larger por-
tion of the risk to obtain the overall benefit of lower costs.
Other factors that should influence the owner’s assessment
are the type of construction (does it include high-risk
construction such as underground work?), the degree of
detail, accuracy and/or completeness of the plans and spec-
ifications, in some cases the urgency of the project, and
similar considerations.

IDENTIFICATION AND NATURE
OF CONSTRUCTION RISKS
Although construction risks can be categorized in many
ways, only four groupings are presented here: physical,
capability, economic, and political and societal. In the
process of identifying risks, only those that are created by
the parties themselves in their attempts to transfer risks are
included.

CONTRACTUAL ALLOCATION
OF RISK
In the absence of contractual provisions to the contrary, our
legal system already allocates most construction risks between
the designer, owner, and contractor. Therefore, when we speak
of risk allocation, we really mean risk reallocation, risk spread-
ing, or reaffirmation of the existing allocation of risk so that
the risk stays where it otherwise would be.

There are two basic precepts or guidelines that should
be recognized as the criteria for the sharing of risks inherent
in a construction project.

1. All risks are rightfully those of the owner unless and until
contractually transferred to or assumed by the contractor
or insurance underwriter for a fair compensation.

2. The principal guideline in determining whether a risk
should be so transferred is whether the receiving party
has both the competence to assess the risk fairly and the
expertise necessary to control or minimize it. An addi-
tional guideline is the determination of whether the
shift of the risk from the owner to another party will
result in a savings to the owner and the public.

The principal means available for contractual allocation
or reallocation of risk are the construction specifications for
the construction contract and the owner/architect/engineer
agreement for the design of the project. Under the format
endorsed by the EJCDC,1 which has been approved and
endorsed by the Associated General Contractors of America,
such provisions would logically be spelled out in the General
Conditions or the Supplementary General Conditions. In the
case of a public works contract, the contractor does not have
the opportunity to participate in the wording of the agree-
ment between the parties. However, in private contracts risk
allocation could become a valid bargaining consideration.
The wording should in any case be prepared by competent
legal counsel—avoiding the attitude adopted by some attor-
neys that their client is best served by exculpatory clauses that
would seem to relieve their client of any responsibility for
anything, including the negligence of their own personnel.
The weakness of this attitude may become more evident dur-
ing the settlement of some of the large claims that frequently
follow such issues.

Exculpatory Clauses
An exculpatory clause is one that attempts, by specific lan-
guage, to shift a risk or burden of risk from one party to
another. As the impacts of such clauses can be very great, a
contractor must be very careful to review the contract for such
exculpatory clauses to determine what risks are being shifted
to it and how the bid should be adjusted to reflect that risk.

1Standard Forms of Agreement, Engineer, Owner, and Construction-
Related Documents prepared by Engineers Joint Contract Documents
Committee (American Council of Engineering Companies, American
Society of Civil Engineers, Construction Specifications Institute, and
National Society of Professional Engineers).
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A contract, for example, may contain an exculpatory
clause that is intended to shift the responsibility for the
engineer’s errors and omissions to the contractor, such as the
clause illustrated in the following example:

If the Contractor, in the course of the work, becomes aware
of any claimed errors or omissions in the Contract Docu-
ments, it shall immediately inform the Engineer. The Engi-
neer will then promptly review the matter and if an error or
omission is found, the Engineer will advise the Contractor
accordingly. After discovery of an error or omission by the
Contractor, any related work performed by the Contractor
shall be done at its own risk unless otherwise authorized in
writing by the Engineer.

Under such a provision, the owner may claim that work
done by the contractor in accordance with incorrect plans or
specifications will not be paid for. While it is the intent of
the clause to prevent the contractor from knowingly exploit-
ing any errors or omissions the contractor may have become
aware of to the detriment of the owner, one can see how
such a clause could also be easily used against the unwary
contractor.

In the following example of an exculpatory clause, a
similar situation is created:

The Contractor shall give all notices required by law and
shall comply with all laws, ordinances, rules, and regulations
pertaining to the conduct of the work. The Contractor shall
be liable for all violations of the law in connection with work
provided by the Contractor.

Under the terms of the foregoing provision, the contractor
can be held liable for violations of the law, even though those
violations were the result of building the project in accordance
with the plans and specifications that violated the law. It is clearly
the responsibility of the design professional to prepare plans
and specifications that comply with all applicable laws; this
clause unfairly shifts the responsibility for such compliance
over to the contractor.

Although most exculpatory clauses are viewed by both
state and federal courts on the basis of what is equitable to
the parties as well as the specific language of the clause, some
courts on occasion disregard the equitable considerations
and apply only the harsh terms of the clause. In a New York
court decision, Kalisch-Jarcho, Inc., was a successful bidder
on an $8-million heating and air-conditioning contract for
the construction of a new police headquarters in New York
City. The contract included a provision in which Kalisch
agreed to make no claim for damages for delay in the perfor-
mance of the contract occasioned by an act or omission of
the City, and any such claim would be compensated by an
extension of time. Kalisch sued the city for breach of con-
tract, claiming damages for 28 months of delay. The trial
court awarded Kalisch approximately $1 million, but the
decision was reversed upon appeal. The court found that
the exculpatory clause protected the City from a claim of
damage as there was no evidence that the delay had been
intentional [Kalisch-Jarcho, Inc. v. City of New York, Ct. App.
N.Y. (March 29, 1983)].

WHO SHOULD ACCEPT 
WHAT RISKS?
There is no fixed rule to help answer this question, but
Figure 11.2 suggests a starting position for determining who
should bear what risks. It should be recognized, however,
that in some cases more than one party to the contract may
share a common risk. In such cases, though, the risk may be
shared in name only, as the specific risk carried by each party
may differ materially in terms of the specific details of the
risk they carry.

TYPES OF RISKS AND
ALLOCATION OF THOSE
RISKS2

Site access is obviously an early risk and one that the owner
should retain. The contractor lacks the capacity to influence
those in control of the site to render it available. However,
permit requirements that relate to a contractor’s capacity or
safety control program can be rightfully assumed by the
contractor.

Subsurface conditions of soils, geology, or groundwater
can be transferred to the contractor, who is in a better posi-
tion to assess the impact of these conditions on the project
cost and time. However, as an essential party of the transfer
process, the owner has the responsibility to undertake
precontract exploration measures, and the designer has the
responsibility to design for the conditions expected. The
extent that this is not feasible should determine the degree to
which the owner retains a portion of the risk under an
“unforeseen conditions” clause.

Weather, except for extremely abnormal conditions, is a
risk for the contractor to assume, as its impact on construction
methods can be better assessed by the contractor.

Acts of God, such as flood or earthquake, are exposures
that have no purpose in being transferred beyond the owner,
except that the architect/engineer can assume the responsi-
bility for designing to minimize their impact. However, to the
extent that it can be occasioned by the contractor’s operations,
fire may be one shared with the owner.

Quantity variations are another form of risk frequently
encountered. Within reasonable tolerances, quantities of
work can be reasonably estimated and any variances assumed
by the contractor for all quantities in excess of, for example,
15–25 percent. Where quantities are dependent upon sub-
surface or other lesser-known conditions, significant varia-
tions should be shared only to the extent that exploratory
information is available. Quantity changes triggered by late
changes in the owner’s requirements, however, should be at

2This section follows J. Joseph Casey (President, Gordon H. Ball, Inc.,
Danville, CA), Identification and Nature of Risks in Construction Projects:
A Contractor’s Perspective, presented at the ASCE Specialty Conference on
“Construction Risks and Liability Sharing,” Scottsdale, AZ, January 24–26,
1979.
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FIGURE 11.2. Construction Risk Allocation to Participants.

the owner’s risk. Some types of variation, such as tunneling
overbreak, are contractor controlled and should be borne by
the contractor.

Capability-related risks are the result of the different
capacity and expertise that each of the parties brings to the
construction project. The consequences of failure of any
party to measure up to these standards should be borne by
the failing party. Unfortunately, this is not always the case.
Too often the contractor who has the practical task of
building the project carries the burden of the owner’s or
architect/engineer’s failure. This, in turn, renders the con-
tractor’s performance task either unfeasible or feasible only
at considerable extra cost.

Defective design is a risk usually associated with the archi-
tect or engineer. The tremendous expansion of construction has
placed great burdens upon the design professions. Maintaining

performance standards in the face of this is quite difficult, and
occasionally, design or specification defects occur that create
construction problems. Unfortunately, it is usually the owner
and the contractor who suffer the consequences of such failures
instead of the architect/engineer who created the problem in
the first place. Design failures or constructability errors are
becoming more and more apparent, and the architect/engineer
should bear the true cost of such failures. Often, ill-advised use
of performance specifications are provided as an escape from
the responsibilities of design.

Subcontractor failure is a risk that is properly assumed by
the contractor except where it arises from one of the other
listed risks attributable to the owner or architect/engineer. The
prime or general contractors are in the best position to assess
the capacity of their subcontractors, and therefore it is they
who should bear the risk of not assessing the risk properly.
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Defective work of construction, to the extent that the
problem is not caused by a design defect, should be the
contractor’s risk.

Accident exposures are inherent to the nature of the work
and are best assessed by the contractors and their insur-
ance and safety advisors. Furthermore, the contractors have
the most control over site conditions that can increase or
decrease accident exposure.

In the viewpoint of some, the recent trend toward “wrap-
up” insurance coverage is a mistake. The safety record on a
construction project is so heavily affected by the contractor’s
methods, site conditions, worker attitudes, and supervisor
awareness that the owner will quite possibly obtain the oppo-
site of what is sought for. Ultimately, the cost of insurance
is the cost of the losses plus the cost of administering the
compensation for these losses.

Managerial competence is a risk that must be shared by
each party, as they each have their own set of managers. It is an
ongoing challenge for each organization to assign personnel
according to their respective competence levels.

Financial failure is a risk not frequently mentioned and
can happen to any of the parties to a contract. Although
infrequent, the order of magnitude of such failure should be
considered. It is a shared risk, as the parties need to look at
the financial resources of themselves, their partners in joint
undertakings, and the other parties to the contract.

Inflation is one of the world’s realities. Every owner is
conscious of its impact on the viability of any project. It is
important that the owner retain the true cost of a project.
Government experts in finance have so far been unable to
predict where the country will be a few years from now, so it is
unfair to expect the contractor to do better than so-called gov-
ernment experts. The contractor’s apprehensions will result in
higher cost to the owner, or unwarranted optimism will result
in the contractor’s own financial harm. A default resulting
from such a failure will result in even greater costs to the
owner. The sharing of the escalation risk should therefore be
limited to a short span of time, approximately 12–18 months,
when union agreements usually expire and beyond which is
pure speculation.

Economic disasters, as referred to herein, are periodic eco-
nomic disasters of such magnitude that a contractor could not
properly assess either their probability or their cost impact. An
example might be Organization of the Petroleum Exporting
Countries (OPEC) decisions, nationwide strikes, devaluation,
tax rate changes, and similar large-scale incidents. The owner
should retain the risk of such disasters.

Funding is obviously a risk beyond the capacity of the
contractor to control. Improper sources of these funds may
occasion delays or create interest costs that are not antici-
pated and financing problems that to many contractors are
unbearable. There is no moral justification for a competent
contractor being driven out of business by delayed compen-
sation for services rendered. This is especially true in the
protracted negotiation of changes. All too often the owner
plays the cash-flow game to lever dispute negotiations to the
owner’s advantage. Some large contractors with financial

capability may be able to fund these delays, with great outlay
of interest, but all too often, the smaller contractor cannot
even survive.

Labor, materials, and equipment involve considerable
risks. The availability and productivity of the resources nec-
essary to construct the project are risks that it is proper for
the contractor to assume. The expertise of the contractor
should follow the assessment of cost and time required to
obtain and apply these resources. This is the basic service
that the owner is paying for.

Acceleration or suspension of the work is a risk properly
retained by the owner but is all too often pushed onto the
contractor in the form of “constructive acceleration” or
“constructive suspension.” An objective appraisal of the facts
underlying the situation and acceptance of responsibility
where it belongs are necessary. It is important to realize that
this applies to legitimate acceleration, however, and not to
false claims of acceleration as described in Chapter 14 under
the heading “Who Owns Float?”

Political and societal risk is an area of growing importance
to any effort at risk allocation. It is an area in which political
and social pressures from parties having little interest in a
project but having a great impact on such a project greatly
influence its outcome. This is an unclear area and deserves
much careful thought as to how the risk should be allocated—
in some cases it is clear, in others vague.

Environmental risks rightfully belong to the owner alone
and should be retained by the owner except to the extent that
they are influenced by construction methods determined
by the contractor or created by suppliers controlled by the
contractor.

Regulations by government in the social area, such as
safety and economic opportunity, are the rules under which
the contractor rightfully must operate. Although there is
additional risk in this less known and interpretive area, it is
similar to the work rules established by union contract or
agreements.

Public disorder and war are political catastrophes of
such impact that their risk is best retained by the owner, lest
it becomes necessary to pay an unusually high price for
transferring the risk to another party.

Union strife and all that it entails are risks that are prop-
erly taken by the contractor. Unjustified work rules and
similar problems are all risks that the contractor must assess
and provide for.

Risk Distribution
To many contractors, risk management is the nature of their
business. That is what they are paid to do. Management of
risk first involves a “go/no-go” decision on risk assumption.
To the extent that this process is complicated by unwarranted
“risk dumping,” the costs in time and money eventually find
their way to the owner in the form of higher prices.

There have been some construction contracts where
total physical risk was assigned to the contractor, including
the risk of unforeseen (changed) conditions and of variations
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of quantities required to complete the work. Even under such
extreme allocation of risk, the owner still retains a very
substantial risk that the contractor may not comply with the
terms of the contract and properly complete the work within
the allotted time. Even if a claim is made under a perfor-
mance bond, substantial damage may certainly have already
occurred. Under the best of circumstances, from the owner’s
viewpoint, the owner will retain material risk. It is therefore
important that the owner recognize the existence of this risk
and not be lulled into the false sense of security that it has
somehow been passed on to the contractor or the contrac-
tor’s surety. Unreasonably burdening the contractor does not
necessarily rid the owner of the risk. Default on the part of
the contractor in whole or in part is also a very real risk that
the owner can be left with.

Inclusion in a contract of the frequently used (or
“misused”) disclaimer provision relating to geological infor-
mation furnished to the bidders for underground construc-
tion may not be as effective in passing risk to the contractor
as some might think, because such clauses are of questionable
enforceability. Despite this, such exculpatory clauses continue
to be used, and such use actually places the risk upon all of
the parties to the contract, without at the same time provid-
ing any relief to anyone. Under such circumstances, a dispute
will frequently arise if the geological formation does not
coincide with what is found in the field. Such a dispute may
not be resolved until many years have passed, and then only
at great expense to all of the parties to the contract, with the
resulting effect of creating a substantial increase in the cost
of the project. The final result is that the owner may have to
bear certain risks anyway, despite any contract clauses to the
contrary. In view of this, it may be wiser for the owner to rec-
ognize these facts at the beginning and provide contractually
for the owner’s assumption of such risks.

The fact that the contractor carries a substantial burden
of risk is beyond dispute. Unfortunately, it seems that the
viewpoint of many who design and administer construction
contracts is that the contractor should carry virtually all of
the risk, whether provided in the contract or not, and it is
precisely this attitude that has contributed to the inevitable
litigation that will follow.

The Contractor’s Viewpoint3

It is not sufficient to establish policy on how risk is to be
allocated among the parties. Follow-up is required to ensure
that these policies are actually being implemented. The
owner may determine that it is in its own interest to under-
take extensive geological investigation for an underground
project. However, this effort may be wasted if the frequently
used disclaimer provision regarding geological informa-
tion furnished to the bidders is included in the contract
documents.

In the specifications for a recent subway construction
contract that involved underground rock tunneling, there
was a “changed condition” clause included. The borings
generally indicated reasonably sound rock with ample cover
over the roof of the tunnel. Despite this, the specifications
writer saw fit to include the following paragraph:

The contractor’s procedures for tunnel excavation shall provide
for such construction techniques, including but not limited to,
reduced heading advance, multiple narrow drift excavation,
forepoling, pumping of cement or grout to reduce water inflow,
and any other techniques applicable to rock tunneling, that may
be required due to the nature of the rock encountered.

Here, any benefit thought to be obtained from the use of
the changed conditions clause by the owner was clearly lost
when that paragraph was added.

Contractors sometimes find themselves at the mercy of
contract administrators who lack the courage to imple-
ment the contract in accordance with its terms. For exam-
ple, a contractor was engaged in the construction of a rock
tunnel for a subway in which the borings indicated sound
rock with substantial cover over the tunnel roof. In actu-
ality, the rock cover disappeared and approximately 30 m
(100 ft) of the tunnel had to be excavated utilizing
soft-ground techniques. Before encountering the area of
reduced cover, the rate of progress was such that the exca-
vation for the stretch of tunnel in question would have
taken approximately eight days. Actually, more than six
months were required to redesign the support system, to
secure the necessary materials, and to excavate the tunnel
utilizing a much slower and costlier procedure. Despite
these facts, the contract administrator refused to find that a
changed condition existed. Instead, it was determined that
“extra work” was being performed for which, under the
terms of the contract, the contractor could be paid only for
certain direct costs.

The contractor had been denied payment for the very
great costs that resulted from the delay of the work. Under
the provisions of the changed conditions clause of the
contract, the contractor was very clearly entitled to payment
for the costs of the delay. The contractor was left with no
alternative but to seek relief in court, a process that is going
to be very expensive and time consuming to both the
contractor and the engineering firm and owner.

As an intelligent application of the risk allocation proce-
dures, it would seem that the application of the following
guidelines could be helpful to produce construction at the
lowest possible cost:

1. If a risk is imposed upon a party, an opportunity for
reward to that party should exist for properly dealing
with the risk.

2. Allocation of the risk to the party who is in the best
position to control it.

3. Allocation of the risk to the party in whose hands the
efficiency of the system is best promoted.

3Adapted from Norman A. Nadel (President, MacLean Grove & Company,
Inc., New York, NY), Allocation of Risk—A Contractor’s View, presented at the
ASCE Specialty Conference on “Construction Risks and Liability Sharing,”
Scottsdale, AZ, January 24–26, 1979.
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4. Allocation of the risk to the party who is best able to
undertake it financially.

5. Steps should be taken to assure that risks are actually
allocated as intended.

Occasionally, it may not be apparent how a given risk
should be allocated. In such a case, careful consideration of
what may be the motivation of the parties involved may be
productive.

How Are Risks Allocated?4

How are risks allocated, and how should they be allocated? The
allocation is initially made by the owner’s legal department or
its specifications department, which prepares the contract
forms that are offered to the bidders on a take-it-or-leave-it
basis. To the extent that such persons or departments are sensi-
tive to practical construction and contract administration
problems, possibly some contractor organizations or engineers
may be capable of exerting some influence upon them in the
preparation of these documents and the resultant reallocation
of risks. More coercive and effective (and more expensive)
allocations are the kinds made through the courts.

In the traditional construction contracting practice, the
owner would allocate almost all of the risks to the contrac-
tor, saying in effect: “You deal with all of the construction
problems and all the third parties, and don’t bother me.” In
this same tradition, the architect/engineer would design a
structure in its finished condition, and if any thought was
given to the construction problems that might be involved in
building it, considerable care was taken not to express any
opinions on these matters in the contract documents.

This one-sided attitude fostered two results:

1. Contractors added high contingencies to their bids to
cover the costs of the risks.

2. Litigation of construction contract claims followed.

Broadly speaking, the owners lost; the courts reallocated
many risks that the owners thought they had laid on the con-
tractor, and, as a result, the owners paid for their risks twice—
once in bidding contingencies and a second time in court.
Meanwhile, the contractors were not profiting either. They
were losing money on delays and disputes and often just break-
ing even (if they were lucky) in court. Construction law, as a
result, is rapidly becoming a very profitable field—for lawyers.

Risks Reserved to the Contractor
In addition to the types of risks referred to under “Types of
Risks and Allocation of Those Risks,” the following are typical
of the risks reserved to the contractor:

1. The contractor should bear all risks over which the con-
tractor can exercise reasonable control. These include all
matters relating to selection of construction methods,

equipment, and prosecution of the work except as this
control is affected by the action of third parties.

2. In the area of third-party effects, risks should be allo-
cated to those best able to deal with the third party. This
principle would assign to the owner the risks related to
government agency regulations and to agreements with
adjacent property owners. Risks associated with labor
and subcontractor agreements and disputes should be
assigned to the contractor.

3. Construction safety should be the responsibility of the
contractor, although financial risk with regard to third
parties is properly allocated to insurers (either the
contractor’s or the owner’s).

Construction is a highly complex business. Guidelines,
recommendations, regulations, contracts, and even legal
rulings can only provide direction for judging a particular
situation. Among the most difficult and important to define
factors in evaluating and allocating risk are the reputations of
the parties to the contract. Some owners and some architect/
engineers have earned reputations such that reputable
contractors will not bid on their projects. Others have reputa-
tions that even attract bidders who would pass up similar
work in other jurisdictions. Conversely, some contractors
have earned reputations that invite contract administration
“by the book,” whereas others enjoy the ability to secure
many contract modifications by negotiation. The risk of an
unfavorable reputation (or the benefit of a favorable one) is
earned by all parties over a long period. It is not allocable, and
it is not rapidly changed.

MINIMIZING RISKS AND
MITIGATING LOSSES5

The provisions and methods used in allocating risks should
be clear and straightforward enough so that all of the parties
know in advance what risks they have assumed, how they
will be compensated, and that they can monitor the process.
Otherwise, the owner may lose the benefit of the allocation
and may even end up paying for the risk twice.

In the allocation of risks, it is important not to discour-
age designer innovation or production of ultraconservative,
defensive designs. Designers cannot innovate if placed in a
position where the amount of their fee does not cover their
risks, unless the owner will protect them as a means of
encouraging new concepts.

The concept of minimizing risks and mitigating losses
can be implemented initially by the adoption of a set of man-
agement policy positions that are vital to the success of the
program. Whereas any one policy item may in itself appear
to be somewhat insignificant, collectively they can save a
company a considerable amount of trouble.

4Following Thomas R. Kuesel (Senior Vice President, Parsons, Brinckerhoff,
Quade, & Douglas, Inc., New York, NY), Allocation of Risks, presented at the
ASCE Specialty Conference on “Construction Risks and Liability Sharing,”
Scottsdale, AZ, January 24–26, 1979.

5Adapted from Henry J. Jacoby (Chairman, Grow Tunneling Corporation,
New York, NY), Summary Session, and David G. Hammond, Minimizing
Risks and Mitigating Losses, presented at the ASCE Specialty Conference on
“Construction Risks and Liability Sharing,” Scottsdale, AZ, January 24–26,
1979.
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The following principles are essential to an effective risk
management program:

1. Thorough engineering, with competent advance planning
to minimize the delays

2. Adequate subsurface exploration and interpretation of
the data as it affects both design and construction

3. Full disclosure of all information available to the owner
and the designer to the contractor

4. Permits and rights-of-way obtained in advance by the
owner

5. Strong, competent management by all parties

6. On-site decision-making ability to minimize delays

7. Adequate procedures for handling disputes promptly, as
the work progresses

8. Adequate financial security of all parties

9. Contractor participation during design phase, or for
public agency contracts, contractor value engineering
clauses in the contract with shared savings provision

10. Good labor contracts and conditions to improve
productivity

No attempt was made in the foregoing list to assess the
effect of regulatory agencies and the interagency disputes
that delay and increase the cost of projects. These are recog-
nized as major risks and are considered beyond the ability of
the owner, architect/engineer, or contractor to control or
minimize except through the legislative or political process.

Contractor Participation in Value Engineering
Value engineering by the contractor is a subject that is viewed
as controversial by some, but the concept has potential benefits
as a means of minimizing risks and cost overruns. Value engi-
neering by the contractor (see Chapter 16) involves contractor
proposals for changing construction methods or designs as a
means of reducing project construction costs. Generally, such
concepts involve a cost-sharing provision on any savings real-
ized. Many designers resist such potential intrusions of the
contractor onto their hallowed ground. They often feel that
their design approach was the proper one in the first place, and
it is a reflection upon their design ability if the contractor dares
to question it. Nevertheless, it should be recognized that for
most projects, the identity of the contractor will not be known
at the time of design. Obviously, what an architect/engineer
might call for or permit to be done by a contractor whose qual-
ifications were known and trusted might be quite different
from that which could be allowed for a contractor who is
known to the designer only as the “low bidder” with bonding
capability, but otherwise possesses unknown virtues.

Management Structures
Of major importance in the minimizing of risks and mitigat-
ing of losses is the management structure used for prosecution
of the project. This includes all management, supervisory, and
working levels of the owner, architect/engineer, construction
manager, and the contractor.

Long-Lead Procurement
Before making a final decision about prepurchase of materials
or equipment by the owner, the impact should be considered
of the added risks that are thus assumed by the owner, such as
latent defects, damage in transit, storage costs, compatibility
problems, maintenance, and others. There can be several valid
reasons for owner prepurchase but saving money on the
purchase price is not generally one of them. The contractor
must still add a percentage for handling and installation, and,
after the project is ready for testing and operation, if the
prepurchased equipment does not work properly and substi-
tutions or replacements must be ordered, the owner will
become liable for the added cost of project slowdown and
delays. Thus, instead of liability reduction, liability has only
increased.

There are certain cases, of course, where it may be neces-
sary to prepurchase equipment, such as in the case of long-
lead, factory-fabricated items. Here again, the owner must
consider the risks and costs and the ability to furnish the
equipment to the contractor when it is needed, what handling
and erection costs will be, and whether there is warehousing
and maintenance capability available. As an alternative, on
long-lead purchases the owner may include an assignment of
contract provision in the construction contract. In this man-
ner, the cost of the prepurchase can be included in the project
cost as an allowance, and the successful contractor contractu-
ally agrees to accept assignment of the prepurchase contract as
soon as the construction contract has been executed. In this
manner, the contractor makes payment directly to the manu-
facturer or fabricator of the item at the prescribed time; expe-
dites delivery; and arranges for delivery, unloading, storage,
maintenance, and installation just as would have been done
had the contractor personally initiated the order in the first
place. This reduces the owner’s risk and places it in the hands
of the contractor who generally has more experience and
ability in the handling of such transactions. The cost will be
reflected in the contractor’s bid just as if the purchase had been
a sole source procurement in the construction contract.

Permits and Rights-of-Way
Another way to minimize losses is for the owner to obtain
permits and rights-of-way in advance of construction. Some
permits can often be better obtained by the owner than by
the contractor. In addition, there will be some savings to the
owner by not having the contractor’s markup added to the
task of obtaining them and paying the fees. Some permits
can be better handled by the contractor, and some judgment
must be exercised in the allocation of these responsibilities.
Permits for things such as haul routes, disposal sites, and
similar items are better handled by the contractor, who has a
better understanding of the plan of work.

It is generally agreed by all that whenever possible, it is
better to have the owner obtain rights-of-way in advance of
construction and make them available to the contractor
upon notice to proceed. Although this is the ideal arrange-
ment, often the complete rights-of-way are not available at
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the time that the construction should start. Here the owner
must weigh the somewhat known risk of delaying the con-
tractor while the contract is in force until the rights-of-way
become available for the contractor to start, knowing full
well that there may be some negative effect on the contrac-
tor’s efficiency of operation and therefore on the project cost
to both the owner and the contractor.

Disputes
Even in the area of disputes there is still some leeway for
cost-saving measures. After a difference of opinion has been
expressed, adequate machinery must be put into action for
the resolution of such problems. The second worst way to
handle claims is to ignore them; the worst way is to allow
them to go to litigation. If handled promptly and vigorously,
most disputes can be resolved without their being permitted
to degenerate into large problems affecting not only the cost
to the project but also the progress of the work. It is impor-
tant to both the efficient progress of the work and the lowest
cost to both the owner and the contractor in the perfor-
mance of “changed conditions” work that such changes be
negotiated and settled as soon as possible.

Disclosure of Information
It has been common until recent times for owners to keep
design or site information in their possession to them-
selves, providing the contractor only with so-called “factual

information.” Only recently has this been recognized as not
in the best interest of the owner or the architect/engineer.
On the Baltimore Subway Project, for example, complete
disclosure was made to the contractor in the bidding docu-
ments not only of factual data, such as boring logs and
cores, but also of the designer’s interpretation of how the
ground or rock was expected to act during construction.
A complete geotechnical report including both factual data
and design analysis was made available to the bidders in the
form of a geotechnical report. It is considered probable that
the furnishing of such complete information enabled and
forced the owner and engineer to do a more complete sub-
surface exploration and thus avoided some surprises. The
evidence to date appears to support the premise that lower
bids may be anticipated from bidders when this approach is
taken. Low bids on this project averaged 10 percent below
the engineer’s estimate.

In contrast, on the Chicago TARP Project, where the
initial philosophy was that all risks were to be assumed by
the contractor, the contract did not provide any provisions
such as those for changed conditions and the geotechnical
information provided to the contractor was factual only, for
which the owner further disclaimed any responsibility. Ini-
tial bids taken on early contracts resulted in few bids being
submitted, and those that were submitted were in amounts
more than double the engineer’s estimates. Subsequent
modifications in the philosophy in the contract documents
resulted in an improvement in that situation.

Review Questions

1. True or false? All risk belongs to the owner unless trans-
ferred by contract.

2. Describe the two primary concepts involved in risk
management.

3. What are the principal issues that should be considered
in the allocation and assumption of risk responsibility?

4. Name the six categories of risk.

5. In a construction contract, which is the best party to
bear the various risks?

6. What are the four guidelines for allocation of risk in
construction contracts?

7. Name one alternative to long-lead purchase and
issuance to the contractor of products as “owner-
furnished equipment.”

8. Name four types of construction risks that are properly
allocated solely to the contractor.

9. Name four types of risks that are properly retained
solely by the owner.

10. Name four types of risks that are properly allocated
solely to the engineer or architect.
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DESCRIPTION OF APPROACH
On a project involving a field staff of two or more persons,
the organizational structure of the Resident Project Repre-
sentative’s field office is often determined by a design or
construction management firm as the representative of the
owner of the project. It should be clearly understood before
work on the project begins that all assignments and limits of
authority and responsibility are as delegated to the Resident
Project Representative by his or her employer. On larger
projects, it might be desirable to draft an organizational dia-
gram or chart that clearly defines all levels of responsibility
and authority on the proposed project. Such a chart can be
of immeasurable help in expediting the work when new
tasks must be done and the normal procedures are not
applicable.

Preconstruction operations can generally be grouped
into five phases:

1. Advertise and award phase (including prebid meeting
and site visitation)

2. Development of quality control program or construc-
tion surveillance and inspection plan on CQC 
projects

3. Field office organization phase (planning)

4. Preconstruction conference

5. Establishment of a field office at the construction site
for the administration and quality assurance of the
work for the owner

Frequently, the Resident Project Representative is not
involved in the project during the advertise and award
phase at all; however, this phase of the work will be covered
in this chapter for the benefit of those whose obligations do
include this phase of the work. In cases where that obliga-
tion is not included, the Resident Project Representative’s
tasks may be limited to the performance of items 3–5 only
of the foregoing list.

CONSTRUCTABILITY
ANALYSIS
Often overlooked, except by some large engineering orga-
nizations such as the Army Corps of Engineers, a con-
structability analysis is an essential element in the plan to
provide competent plans and specifications and avoid or, at
the very least, minimize the owner’s exposure to preventable
claims.

Although the value of a constructability analysis was
discovered by the rest of the construction industry rather
belatedly, constructability is evolving as one of the most
significant enhancement opportunities in the construc-
tion industry. Although practiced for many years by a few
organizations, only recently has it come to focus as offer-
ing major benefits in construction cost and schedule.
The Business Roundtable’s Construction Industry Cost
Effectiveness (CICE) Project identified constructability 
as an area with a major potential for improved cost-
effectiveness.

There is no single method to achieve the desired results.
The type of contract in which to implement constructability
is on turnkey (design–build) projects; it is much more diffi-
cult to do on projects where design and construction are
accomplished by distinct and separate contracts. Each disci-
pline seems to resent the intrusion of the other onto what it
considers as its “turf.”

If constructability is to work, there must be a bridge
between the traditional separation of design and construc-
tion. This is sometimes accomplished through the involve-
ment of Professional Construction Management firms,
which often possess these areas of expertise, and, when acting
as direct representatives of the owner, have the clout to carry
it through with the design organizations.

As proposed by the Business Roundtable, systems that
have proven to be the best for implementing constructability
were examined. Company or project size is no barrier to
constructability, as it is equally valuable to both large and
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small organizations. However, some smaller companies have
elected to combine some constructability functions.

One of the most effective means of achieving involve-
ment of constructability specialists into the planning and
design process is to bring in the construction discipline as a
component of the project team, starting the first day. In
order to be effective, the construction discipline must
be accorded full participation in the planning and design
sessions.

One of the biggest obstacles to good constructability is
the review syndrome. This occurs when construction person-
nel are excluded from the planning process and are invited
only to “review” completed or partially completed work
received from the designers. This prevents construction
knowledge and expertise input in the early planning, when
cost sensitivity is at a maximum and construction should be
making its most important contributions.

When constructability is approached solely on a review
basis, it inevitably becomes inefficient and ineffective. The
designer becomes defensive because he or she has already
committed publicly on the drawings and specifications
being reviewed, and the reviewer is reluctant to comment
lest he or she be perceived as being overly critical.

The most effective approach is to place the entire con-
structability team into active roles in an integrated planning
and design development process. In that environment, the
whole array of alternatives is discussed up front and jointly
evaluated. One excellent technique is to hold a series of project
constructability brainstorming sessions as the first project
activity. Analyses and trade-offs can be made before the
project design is finalized.

ADVERTISE AND AWARD
PHASE
During the advertising phase, the Resident Project Represen-
tative should review the contract documents carefully to
make certain that all important field considerations have
been provided for in the specifications. If, during the award
phase, omissions are noted in the plans or specifications or if
conditions are specified that may create conflicts in the field,
there is still time to provide written notice to the design firm
of any such omissions or conflicts so that it can issue an
addendum to the specifications prior to bid-opening time.
Thus the problem can be corrected in time to eliminate the
need of a change order during construction.

An example of such omission might be the failure of the
design firm to specify that the contractor shall furnish a field
office for the Resident Project Representative’s use through-
out the life of the project, unless the design firm or owner
intends to provide such facilities. The omission of a require-
ment for a field office in the specifications was once the
cause of the author spending a long, uncomfortable year at a
project site in a prefabricated toolshed that the contractor
was talked into providing as a field office at no additional
cost. Anyone who has ever had this experience will realize its

shortcomings. In rainy weather the choice was to close the
window flaps and keep dry—in the dark, or to leave the flaps
open and get plenty of light—and get wet. It was hot in the
summer and freezing in the winter, and the dirt was often so
thick that the floor was obscured.

Another thing to look for in the specifications is a
requirement for a field telephone. If a free telephone is not
specified, the contractor will not be obligated to furnish a
field telephone, except at added cost to the owner. After all, if
a telephone was not in the specifications, there is no valid
reason for the contractor to have included the cost of a free
one for the Resident Project Representative in the bid. If a
pay phone is installed, the Resident Project Representative
will have to keep a pocket full of change at all times to be
capable of communicating with the home office. The ideal
approach is to require that the contractor provide, maintain,
and pay for, for the full term of the project, a field telephone
in the Resident Project Representative’s field office as well as
in the contractor’s field office. This is fair to the contractor as
well as to the owner, for it allows a fixed telephone cost to be
bid as part of the proposal. This telephone should also be
specified to be connected to an established exchange for toll
service and with all other phones that may be used by the
contractor. This may sound like an unnecessary precaution
but consider the fix the author found himself in some time
ago when the telephone in the field office was part of a
private telephone system of the contractor and could not be
connected to a regular public telephone service for local or
toll calls! It is equally important to see that the telephones
provided in the contractor’s field office and in the Resident
Project Representative’s field office be on separate trunk
lines. A party-line or extension telephone, including key
phones that allow selection of both the contractor’s and the
inspector’s trunk line, is undesirable, as it allows no security
of communications for either party.

An alternative, of course, might be a cell phone, but that
has disadvantages if a landline telephone is not also provided.

Naturally, the mention of toll service may scare the con-
tractor unless some prearranged agreement has been
reached concerning the use of the telephone for long-
distance calls. It is recommended that the contractor permit
the Resident Project Representative, the design firm, the
owner, or any of their authorized representatives to use the
telephone without cost for all calls that do not involve pub-
lished toll charges. Calls that do involve toll charges should
then be billed to the owner by the contractor at the actual
rate charged by the telephone company.

There are many other points to watch for in the specifi-
cations; many of them involve technical matters. In all cases,
if a description of the problem can be submitted to the design
firm in time, and if they agree with the inspector’s recom-
mendations, this item can become a part of the contract
requirements before bid-opening time.

Prior to bid-opening time, the Resident Project Repre-
sentative should meet with the project manager to develop an
agenda and a list of key subjects to be discussed at the pre-
construction conference. In addition, the project manager
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should contact the owner to see if assistance will be wanted
during the preparations for and during the bid opening.

During the bid-holding period following the opening of
all bids, but prior to determination of the award of the con-
struction contract, the Resident Project Representative should
be available, if requested by the design firm or the owner, to
assist in the evaluation of bid data, costs, and other contractu-
ally significant items. In this manner, the architect’s or engi-
neer’s job of making recommendations to the owner for
award of the contract can be made much simpler and easier.

Advertise and Award Scheduling
While usually considerable flexibility exists for scheduling the
bid solicitation and award period, that is not true of public
works contracts. In a city, for example, coordination must be
maintained between the engineering department, the repro-
duction department, the city clerk’s office, the advertising

media, and in some cases the procurement department in
order to meet a strict timetable (Figure 12.1).

Several activities must be scheduled to occur at a speci-
fied time to meet legal constraints. In California, for exam-
ple, all projects must be advertised in a newspaper of general
circulation (not a trade publication) for not less than two
times and at least five days apart. This results in a minimum
bid period of two weeks.

After opening bids, and before award, a council report
must be prepared by the engineer for inclusion in the city
clerk’s agenda a week in advance of the regular city council
meeting. Many cities have two city council meetings each
month, such as the second and fourth Tuesday of each
month. Award of the contract can only be done at a coun-
cil meeting, so everything must run like clockwork. An
example of one city’s timetable is shown in Figure 12.1.
Miss one date and the project award is delayed at least two
weeks.

FIGURE 12.1. Example of a Public Works Advertising and Award Schedule for a California City.
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FIGURE 12.2. Example of a Record of Bid Documents.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by permission of Pearson Education, Inc., Upper
Saddle River, NJ.)

ISSUANCE OF BIDDING
DOCUMENTS
At first, the subject of issuing bidding documents (plans and
specifications and related materials) seems like a minor one.
Yet if not properly handled, particularly on public works
projects, serious claims or project delays can result. The fol-
lowing summarizes just a few of the more important details
that must be handled during the bidding phase of a project:

1. After advertising for bids, keep an accurate log of all sets
of contract documents issued, the firm name and legal
address of each bidder, the name and position of the
party picking up the documents for the firm, the date
picked up, the amount of fee or deposit received and
whether it was in the form of cash or check, the number
of sets picked up by each bidder, and if the sets are num-
bered, the serial numbers of the sets delivered to each
bidder. This log, in the form of a preprinted form, can
be kept by a receptionist, and construction documents
can be issued at the front desk. One recommended
format is shown in Figure 12.2.

2. Whenever there are changes in the drawings that are
issued as an addendum to the bidding documents, a copy
of the addendum should be mailed to each holder of a set
of contract documents. Where a single bidder has
obtained more than one set of documents, a copy of the
addendum should be sent for each set obtained. All such
addenda should be sent to each bidder by certified mail,
with a “return receipt requested,” and should be addressed
to each bidder’s legal address (preferably not a post office
box). Meanwhile, all as-yet-undistributed sets of docu-
ments should be brought up to date simply by including a
copy of the addendum with each set so that all bidders
picking up sets of documents after issuance of an adden-
dum will receive theirs along with the initial issue.

3. At the time that a project is advertised for bidding and
the estimated number of document sets have been
reproduced, all project drawings should be sent out to
have reproducible copies made so that there will be a
permanent record of the set as originally issued, and in
case of a sellout on all preprinted sets of documents,
additional identical sets can still be reproduced, even
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though later changes may already have been posted on
the original transparencies. In this manner, if later
changes are made to the drawings and you run out of
bid document sets, another set of drawings in their
original form can still be printed.

It is of vital importance that all bidders receive identical
sets of bidding documents. It is not proper to issue later
drawings where changes covered in previous addenda have
already been posted, as charges of bidding irregularity may
well be made and sustained. If this were to happen, the first
group of bidders would have received the old drawings with
a copy of an addendum that instructs the bidders as to what
changes are to be made—and the bidders would have to post
them on their own drawings. This means that the addendum
was subject to the bidder’s interpretation. However, if a
bidder picked up an updated set of drawings later, the later
bidder would have received a set of documents upon which
the architect/engineer had posted the corrections, and thus
the addendum would have been subject to the architect/
engineer’s interpretation—an obvious irregularity. Not only
that, but problems in drafting errors can cause difficulty, and
often do. When the architect/engineer posts all corrections,
as on the later sets of drawings referred to, a drafting error
could easily be the cause of the later set of drawings being
not even technically the same as the earlier set plus its
addendum.

Such irregularities can be sufficient cause to have all
bids set aside and the entire project forced to be rebid. This
can not only lead to costly delays in getting a project started,
but might also influence the amounts of each bid after each
bidder has had the opportunity for full disclosure of the
amount of each of the other bids. Frequently, this is not to
the financial advantage of the owner.

An additional option is to have the bid documents pre-
pared by the owner or architect/engineer posted and made
available on the Web site so that all interested contractors
can download the bid forms and view the drawings and
specifications online. Additionally, provisions might be
made to allow the bidders to order either CD copies or
paper prints.

PREQUALIFICATION 
OF BIDDERS
Some states provide for prequalification of bidder on public
contracts. In fact, in Massachusetts a court held that “bidder
prequalification is not mere formality; it is a cornerstone of
the competitive bidding statute” and ruled that the statute
must be construed strictly [Modern Continental Construction
Co. v. City of Lowell, 465 N.E.2d 1173 (Mass. 1984)].

Several states employ prequalification requirements for
public works bidding. These include California [Govt Code
§14310 et seq (1980)]; Colorado [Colo. Rev. Stat. §24-92-107
(1982)]; Delaware [Del. Code Ann. tit. 29, §6905 (1983)];
Hawaii [Hawaii Rev. Stat. §103-25 (1976)]; Indiana [Ind.
Code §5-16-1-2 (1974)]; Maine [Me. Rev. Stat. Ann. tit. 5,

§1747 (1979)]; Massachusetts [23 B.C.L.Rev. 1357 (Mass.
1982)]; Michigan [Mich. Comp. Laws Ann. §123.501 (1967)];
Nebraska [Neb. Rev. Stat. §73-102 (1981)]; Pennsylvania
[Pa. Stat. Ann. tit. 71, §642 (1962)]; Virginia [Code of Va.
§11-46 (1984 Supp.)]; and Wisconsin [Wis. Stat. Ann. §66.29
(1965)].

BONDS

Bid Bonds
When an owner decides that some security is needed to pro-
tect it against the financial disadvantages that may occur
because a bidder later refused or was unable to sign an agree-
ment to construct the work after submitting a bid, there are
a couple of alternatives open. In any case, the bid security
should amount to at least 5 percent and is often 10 percent of
the contractor’s bid price. Bid bonds, certified checks,
cashier’s checks, and sometimes negotiable securities may be
accepted as bid security. The security assures the owner that
if the contract is awarded to the successful bidder, that
bidder will enter into contract with the owner. After the bids
are opened and an award made, bid securities are returned to
all bidders. If, however, the selected bidder cannot or will not
enter into contract, the bid security is forfeited, and award is
made to the next bidder in line on the same basis.

The bid bond is far preferable to other securities, as it is less
of a burden upon the contractor. Bid bonds should preferably
be in an amount of 10 percent of the bid price for the project.

A surety company makes only a nominal charge to a
contractor for a bid bond, and although writing one does
not commit the surety to write a performance and payment
bond later, it is a good indication that it is willing to do so.
Bid bonds should be of the “forfeiture” type that gives the
owner a direct right of action under the bond.

Although optional on private contracts, all public works
contracts require the contractor to post a bid bond as security
with the bid. Under the terms of a bid bond, the surety com-
pany agrees to pay a stipulated sum of money to the owner, as
a forfeit, if the bidder is awarded the contract and fails to enter
into an agreement with the owner to construct the work.

Performance and Payment Bonds
After award of the contract, the contractor is required to
provide performance and payment (labor and materials)
bonds on all public works contracts. Although this is not
common in private works, and is actually actively opposed
by some groups, there is a current move toward the utiliza-
tion of bonds on private works as a hedge against potential
lien claims and failure to complete the work.

Under a performance bond, the surety has an obligation
to the owner for any additional costs to complete the contract
due to the contractor’s failure to comply with its contract
requirements. The most common reason for a contractor not
completing a contract is insolvency. Therefore, sureties are
interested in the contractor’s financial condition as well as
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FIGURE 12.3. Flow Diagram for Bond Submittal.

other qualifications before writing a performance bond.
Generally, a contractor’s ability to take a large contract is a
function of bonding capacity, as the bonding company will
only risk a slight increase over previous bond amounts. In
this manner, the road from being a small contractor to
becoming a large contractor doing $20-million projects is a
long, slow, step-by-step process with the bonding company.

Under a payment bond, the surety guarantees the pay-
ment of all legitimate labor and materials bills that result
from the performance of the contract. The surety has an
obligation to the owner for the additional costs that are the
result of failure of a contractor to pay the labor and materials
bills due to the performance of work on the contract.

Combination payment and performance bonds, which
include in one instrument the obligation for both the
performance of the contract and the payment of laborers and
material suppliers, have resulted in difficulties and delays in
the handling of claims. It is recommended that where bonds
are to be provided, they should be separate bonds issued by
the surety as a “package,” for which no additional charge is
made. Under the two-bond system, the surety is enabled to
make payment without awaiting a determination as to
owner’s priority. The customary amount of public works
bonds the author has seen are in an amount of 100 percent
on performance bonds and 50 percent on payment bonds.
However, the Construction Industry Affairs Committee of
Chicago, with membership spanning both the design profes-
sion and the contractor associations, recommends that both
the payment and performance bonds be written in the
amount of 100 percent of the contract price.

When prime contractors require a surety bond from
their subcontractors, the prime contractor’s position is simi-
lar to that of an owner. Prime contractors should be careful
to obtain bonds from their subcontractors that are of the
same form and not less than the guarantee that the prime is
giving the owner under the owner’s own bond.

Where awards can be made to prequalified contractors,
such as on private work, surety bonds might be eliminated

if the financial stability and record of performance of the
contractor are known to be satisfactory. Performance bonds
and payment bonds are not guarantees of trouble-free jobs
but do protect the owner from additional costs due to the
contractor’s failure to complete a contract or to pay bills.

Time of Submittal of Bonds
Under the five-step project initiation process described in
Chapter 1, a bid bond must be submitted at the time of
submitting bids (item 2 in Figure 12.3). Upon being awarded
the contract, the successful bidder is obligated to enter into
contract with the owner for construction of the work. If
the awardee fails to enter into contract with the owner, the
bid bond is forfeited, and the owner will then award to the
next- lowest bidder.

On public works projects, after award of the contract, a
bidder who enters into a contract with the owner must submit
a performance bond and a payment bond to the owner. These
should be submitted to the owner at the time of submitting
the signed agreement form to the owner for its signature (item
4 in Figure 12.3). Upon receipt of the signed agreement from
the successful bidder, the owner releases all remaining bidders’
bonds and affixes its own signature to the agreement. Then,
subsequent to execution of the agreement by both parties, a
Notice to Proceed may be issued (item 5 in Figure 12.3).

LIABILITY FORMS 
OF INSURANCE

Comprehensive General (Public) Liability
Insurance
This type of insurance protects against legal liability to the
public. There are many forms of liability insurance, but the
one usually recommended for construction is the Broad
Form Comprehensive Liability Policy (automobile included).
Under this type, all forms of liability insurance are combined



180 CHAPTER TWELVE

in one contract. Physical damage may also be included on all
owned automobiles.

The following forms of liability insurance may or may
not be included in the comprehensive form. If not, separate
policies may be arranged.

Premises—Operations. This coverage protects against
the legal liability for bodily injury to persons other than
employees, and damage to the property of others that is not
in the contractor’s care, custody, or control.

Exclusions should be checked carefully. For example,
explosion, collapse, and underground damage are normally
excluded from coverage under the basic policy for most
types of work. These are usually designated exclusions “x,”
“c,” and “u,” respectively. Although in some cases these exclu-
sions cannot be removed, each project should be carefully
examined for exposure to these hazards, and coverage
secured where possible and necessary.

Personal injury. This protects against legal liability
for claims arising from false arrest, libel, wrongful entry or
eviction, and related wrongs against a person. A check of the
policy will reveal exclusions.

Independent contractors—Protective liability.
Coverage provides for the insured’s legal liability that may
arise from acts or operations of a subcontractor or its
employees and damage to property of others if that property
is not in the care, custody, or control of the contractor.
Certificates of insurance should be secured from all subcon-
tractors and the scope of their insurance coverage verified.

Completed operations—Product liability. This is an
optional coverage that, subject to exclusions, protects against
liability to persons or property of others that may arise after
a project is completed; for example, from an accident due to
faulty workmanship or materials. Actual replacement of
faulty work cannot be covered.

Contractual or assumed liability. Many construction
contracts include a clause in which the contractor assumes the
liability of someone else toward third parties. Such clauses can
usually be recognized by the words “hold harmless” or
“indemnify.” It is recommended that insurance policies of
contractors and subcontractors provide blanket contractual
liability in such cases. Assumed liabilities can then be covered
automatically.

Umbrella excess liability. This insurance provides
catastrophe coverage for claims in excess of the limits of
liability afforded by other policies and also for some hazards
normally excluded in underlying liability policies. It may be
subject to a large deductible feature, $10,000–$25,000, and is
a reasonably inexpensive way to protect a business from
claims that could arise from a disastrous occurrence.

Automobile. All liability from existence or operation of
any owned, hired, or nonowned vehicle may be included in

this provision. This insurance should be on an automatic
basis to provide coverage of newly added equipment. A spe-
cial endorsement may be needed if employees or their fami-
lies use company cars. A “use of other car” endorsement,
naming each person so protected, would provide coverage
for individuals using cars not owned by them or their
employer.

Automobile medical payments. This may be added to
a policy. In some states it is required.

Automobile physical damage. This covers damage to
property of others and may also be endorsed to include
comprehensive and collision coverage on owned vehicles.
A high deductible of $250–$500 or more can result in a
considerable savings in premiums.

PROPERTY FORMS 
OF INSURANCE

Standard Builder’s Risk Insurance
This type of coverage protects against physical damage to the
insured property during the construction period resulting
from any of the perils named in the policy. This coverage
provides reimbursement based upon actual loss or damage
rather than any legal liability that may be incurred. There are
three principal methods used to establish amounts of cover-
age and to determine the premium.

1. Completed Value. This method is based upon the
assumption that the value of a project increases at a
constant rate during the course of construction.
While the policy is written for the value of the com-
pleted project, the premium is based upon a reduced
or average value. The dollar coverage provided is the
actual value of completed work and stored materials
at any given time. This form of builder’s risk must be
taken out at the start of construction. It is recom-
mended that this method be used for the typical
building project.

During construction, the contractor must notify the
insurance carrier periodically of the increase in value of
a project. Coverage and premiums are based upon the
reported value. This method is advantageous where
completed value is low during most of the construction
period but increases very rapidly toward the end. How-
ever, failure to report an increase in value may result in
lack of proper coverage.

2. Automatic Builder’s Risk. This policy form gives a
contractor temporary protection automatically, pend-
ing the issuance of a specific policy for each project.

3. Ordinary Builder’s Risk. This seldom-used type of
policy form is written for a fixed value. Coverage may
be increased by endorsement at the request of the
insured.
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Within the framework of the preceding methods of writ-
ing a builder’s policy, the following perils may be covered:

1. Fire and lightning.

2. Extended coverage—covers windstorm, hail, riot, civil
commotion, nonowned aircraft, smoke, and explosion
(other than that from boilers, machinery, or piping).

3. Vandalism and malicious mischief—excludes pilferage,
burglary, larceny, theft, and damage to glass (other than
glass block).

4. Additional perils—The standard builder’s risk policy
may be endorsed to provide for specific additional
perils. These may include collapse (not caused by design
error, faulty materials, or workmanship); landslide;
groundwater; surface water (other than flood); sprin-
kler leakage; explosion or rupture of boilers, machinery,
or piping; breakage of glass; pilferage; and theft.

It may be possible to obtain endorsements or separate
policies to cover perils of flood and earthquake; however,
such coverage can be difficult to obtain. For these perils it is
recommended that the contractor request the project owner
to secure this coverage in conjunction with its permanent
insurance for the completed structure.

Some of these additional perils can be covered by
adding an “all-risk” type of endorsement, or a multiple-peril
builder’s risk policy (as described in the next section) may be
preferred. These additional coverages generally require a
deductible clause.

Multiple-Peril (All-Risk) Builder’s 
Risk Insurance
This is a nonstandard type of policy that provides similar
but broader coverage than the standard builder’s risk policy.
Although the name “all risk” is widely used, all perils are not
covered—it is a relative term denoting the broader-than-
usual coverage. Generally, each insurance carrier writes its
own form of multiple peril.

Rather than naming the perils insured, this type of pol-
icy insures against all risks of direct physical loss or damage
to property from any external cause except those specifically
excluded in the policy. Thus, coverage is determined by what
is excluded, not included, and the policy must be checked
closely to determine the coverage provided. Some forms will
require a deductible clause for some of the perils covered.

This type of policy (written on a completed-value basis)
is recommended over a standard builder’s risk policy if suffi-
cient care is taken at the outset to make sure that all desirable
coverage is included. Protection can be tailored to an indi-
vidual contractor’s needs.

Submittal of Evidence of Insurance
The contract documents should require that evidence of
specified insurance be submitted at the time of submitting
the performance and payment bonds (item 4 in Figure 12.3).
This should be in the form that will disclose the total policy

coverage (Figure 12.4a and b), not merely a statement certi-
fying that coverage was obtained by the contractor. During
the submittal phase, the project manager should maintain
a Bond and Insurance Record such as that illustrated in
Figure 12.5.

OPENING, ACCEPTANCE, AND
DOCUMENTATION OF BIDS
In the administration of private contracts, where informal-
ity may be the preferred or at least accepted choice of the
architect/engineer, no rigid procedures are necessary, nor,
for that matter, is the issue of bid irregularity or respon-
siveness a subject of critical concern unless desired by the
owner or architect/engineer.

The administration of a contract for a public agency,
however, whether it be by the public agency itself or a pri-
vate architect/engineering firm under contract to the
agency, does invite a number of somewhat inflexible rules
for the opening, acceptance, and documentation of all bids
received.

Several primary matters of concern during this phase
include the following:

1. Receipt of sealed bids at the designated time and place

2. Confirmation that all bids are responsive

3. Acceptance and logging of each bidder’s name and the
bid amount for all responsive bids

4. Summary of all line-item prices for all unit-price bids of
responsive bidders

Bid Shopping or Bid Peddling
It is sometimes the custom in the construction industry,
where there are no protective laws to shield a subcontractor
from the unfair practice of bid shopping, for the prime
contractor, after being notified of selection, to shop around to
other potential subcontractors and offer to substitute them in
the general contractor’s bid if they will underbid the subcon-
tractors originally used in determining the bid price. Where
local laws prohibit this bid shopping, or “bid peddling” as it is
sometimes called, the custom is varied so that the prime con-
tractor may withhold submittal of its bid until the very last
moment allowable before the closing of the bid acceptance
period. The contractor, having previously been provided with
a copy of the bid with penciled-in prices, will often spend the
last few moments of time before bid opening in an attempt to
negotiate last-minute price concessions from the subcontrac-
tors and suppliers or even solicit new subcontractors or
suppliers to replace those who originally quoted the job.
Then, just before closing of the bid acceptance period, the
contractor will ink-in the final prices, insert the bid in its
envelope, seal it, and submit it. All details of the contractor’s
original bid will have been carefully prepared in the office
before arriving at the bid opening, and only a minor amount
of work is involved in any last-minute changes. All that needs
to be done is to replace the originally penciled-in figures with
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FIGURE 12.4a. Examples of a Certificate of Insurance Showing Policy Coverage.

the latest figures—in ink—and compute the new bottom-line
price before submitting the bid.

Bids Must Be Responsive
A responsive bid is one that meets all of the requirements
specified in the Notice Inviting Bids and the Instructions to
Bidders. To be responsive, a bid must be submitted on time,
including all required documents; all forms must be com-
pletely and properly filled out, signed by a responsible party,
and dated; any required bid bond must be executed on the

prescribed form and attached to the bid; on unit-price bids,
all line items must be filled out; no changes or alterations of
any of the documents are permitted; no changes or condi-
tions may be attached to the bid; and all addenda must be
properly acknowledged.

In addition, where required by the terms of the bid
solicitation, the documents may be required to be filled out
and left bound in the bound volume of specifications for
submittal to merit consideration. Also, in some cases, instead
of a simple written acknowledgment that all addenda have
been received, a bidder may be asked to submit the actual
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FIGURE 12.4b. Reverse Side of Certificate of Insurance.

copies of all addenda received. One reason for requiring that
bids be executed in the bound set of specifications and the
original addenda returned with the contractor’s bid is that
many public agency owners prefer to assemble a legal record
bid set by drilling a hole through the corner of all bid docu-
ments and inserting a wire with a lead seal. Often, where this
procedure is used, the owner will also require that one of the
original agreements be executed on the documents bound in
the same specifications copy. Normally, when this system is
used, additional loose sets of bidding documents and agree-
ment forms are provided for additional originals.

Acceptance and Recording of Bids
Prior to opening the bids, the architect/engineer or owner
should prepare a checklist of all items that must be con-
firmed before a bid can be considered as responsive. The
terms responsive and responsible should not be confused,
however. Responsible, under existing law means a bidder
who has demonstrated the attribute of trust-worthiness, as
well as quality, fitness, capacity, and experience to satisfacto-
rily perform the contract (c.f. Calif. Public Contract Code
§1103). A bidder may be determined to be nonresponsible
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Data used are fictitious

for illustration only

FIGURE 12.5. Example of a Bond and Insurance Submittal Record.

(sometimes referred to as “informal”) after having been
ruled as properly responsive.

The bid opening can be conducted most efficiently
using two persons, each with a specific task to perform dur-
ing the bid opening. One person should be responsible for
opening and extracting all of the bids from their packages
and recording the name of each bidder on a log sheet such as
the Bid-Opening Report illustrated in Figure 12.6.

Each bid should then be carefully checked for being
responsive. This is accomplished by taking each bid, in turn,
and having one person read from the checklist while the
second person checks the bid for conformance. After com-
pleting each review, an appropriate entry is made after the

name of any bidder on the log whose bid has been found to
be nonresponsive or informal.

Next, one of the two persons, usually the project man-
ager, will read each bidder’s name and the total bid price
aloud to the assembled bidders. The second person should
then enter all bid totals opposite the names of the responsive
bidders previously recorded in the Bid-Opening Report.

Finally, after all of the bids have been opened, the non-
responsive or informal bids rejected, and all responsive bids
received, the project manager may, by inspection, determine
the identity of the apparent low bidder, subject to later
confirmation after a careful bid review and evaluation. It is
important that any mention made at the time of the bid
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Data used are fictitious
for illustration only

FIGURE 12.6. Bid-Opening Report for Recording Bids.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by permission
of Pearson Education, Inc., Upper Saddle River, NJ.)

opening be referred to as only the apparent low bidder.
A better system would be to provide copies of all tabulated
bids, as received, and let the other bidders draw their own
conclusions, just in case the bid evaluation process turns up
an error that could change the identity of the low bidder.

The issue of whether or not a bid is responsive can be
potentially far more serious than it might seem to be at first.
The author was involved in one case, involving a city water
department, where failure of the apparent low bidder to sign

one of the minor documents prior to submittal of the bid
was challenged by the second-lowest bidder as being a
nonresponsive bid that should thus be disqualified. Each
threatened to sue the city if the contract was awarded to the
other party, and, in the end, the city attorney ruled that all
bids would be rejected and the project readvertised, even
though this would create a delay in beginning the project,
and even though it was understood that there was a strong
possibility of receiving higher bids on the project the second
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Data used are fictitious

for illustration only

FIGURE 12.7. Summary Sheet for Recording the Engineer’s Estimate and All Bids Received.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by permission of Pearson
Education, Inc., Upper Saddle River, NJ.)

time around. Under the circumstances, the city would most
certainly have been involved in litigation if an award had
been made to either one of the original two lowest bidders.

Summary of Bids for Evaluation
Following the close of the bid-opening session, the individ-
ual bids must be tabulated and evaluated, and each bidder
must be checked for financial responsibility, licensing (where
required), and integrity. Where unit prices form the basis of
the bid, every individual line item must be tabulated for each
bidder in preparation for a detailed, item-by-item evalua-
tion, analysis, and comparison of bids. This information is
normally entered on a specially prepared form (spreadsheet)
such as that illustrated in Figure 12.7, and all line-item
amounts are entered opposite the corresponding engineer’s
estimate for that item. Additional information on the subject
of bid evaluation is presented in Chapter 15.

Cost Breakdown of Lump-Sum 
Bids (Schedule of Values)
Traditionally, contractors are understandably reluctant to
provide unit-price breakdowns of their lump-sum bids.
However, the problem of determining the value of work

performed each month for the purpose of making fair
progress payments is quite difficult without some reasonable
basis for allocating portions of the total contract price to the
various individual tasks represented.

The contractor may not want to make a commitment
on unit-price amounts for various reasons. One reason, of
course, is the fear that in case of later negotiations for possi-
ble extra work, the contractor would be at a disadvantage at
a bargaining session if unit-price estimates were offered on a
project in which the contractor is entitled to a fixed price for
doing the work, regardless of cost distribution.

It is generally necessary to specify that such a price
allocation be made representing the major task items if it is
to be obtained at all. Even then, it must be fully understood
that its only purpose is to allow monthly evaluations of work
performed for the determination of progress payment
amounts and must not be considered as a commitment to
prices in case of later negotiations. To accomplish this
through specifications provisions, the contract documents
should include copies of price allocation forms (schedule of
values) similar to the one illustrated in Figure 12.8, with the
line items already determined by the architect/engineer.
Thus the contractor need fill in only a price representative of
an allocation of portions of the lump-sum contract price to
the specific tasks listed.
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Purpose:  Use to determine value of work performed each month on lump-sum contracts.

Prepared by:  Contractor.

Directed to:  Resident Project Representative; Project Manager.

Copies to:  Project Manager; Resident Project Representative; contractor.

Comments:  On lump-sum contracts it is difficult to determine value of work performed without a bid breakdown 
prepared by the contractor. These cannot be considered as firm prices, however, and cannot be used as a basis of 
determining the value of extra work.

Data used are fictitious

for illustration only

FIGURE 12.8. Contractor’s Allocation (Schedule of Values) of Lump-Sum Bid Price to Specified
Construction Tasks for Computing Partial Payments.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by permission
of Pearson Education, Inc., Upper Saddle River, NJ.)

DEVELOPMENT OF A QUALITY
CONTROL OR ASSURANCE
PROGRAM
On many federal projects, one of the construction phase
requirements is that the architect/engineer or its field represen-
tative develop a construction surveillance and inspection plan for
submittal to the contracting officer (Figure 12.9). A prerequi-
site to the development of a surveillance and inspection plan is
the development of a quality requirements control system. The
purpose of this system is to develop a method of control for all
specification requirements that are required to be done in writ-
ing, plus some other items that the architect/engineer may add.
The quality requirements control system should contain a record
of all quality control requirements in tabular form or other
equivalent method.

In addition, such federal contracts often include the
requirement that the architect/engineer’s Resident Project

Representative review the construction contractor quality con-
trol (CQC) plan. This involves a review of the contractor’s
CQC plan for clarity and completeness and a recommendation
to the owner’s contracting officer for acceptance, rejection, or
revision.

Initially, to develop a successful quality control pro-
gram, a complete definition of each and every task must be
determined. This is done in coordination with the drawings
and specifications and other controlling documents. Fol-
lowing completion of the quality control program, person-
nel assignments must be made, along with a definition of
the duties and responsibilities of each person on the quality
control team.

Prior to the time when the need actually arises, arrange-
ments should be made for the selection of the testing labora-
tory that will provide testing services under contract and, if
required, supplementary inspection personnel for specialized
tasks of short-term duration.
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FIGURE 12.9. Construction Surveillance and Inspection Plan.

INSPECTION AND TESTING
MANUAL
Although not universally done on private or local public
agency projects, a requirement of many federal agency
construction services contracts calls for the preparation of a
quality control plan, as mentioned earlier. Actually, this is a
good idea to use on any job, and it not only eases the work
burden during the job but also provides for a more orderly
administration of the entire construction phase of the job. It
does call for a great deal of effort at the beginning of a
project, however, as it not only requires that all the policy
matters that apply to the quality control functions be set out
in writing, but it also requires the preparation of technical
checklists for all work on the project as a means of remind-
ing the inspector of each item that must be checked, as well
as setting forth the standards for each such inspection. Nor-
mally, a quality control plan also sets out, in tabular form, a
complete listing of all testing that is required on all materials
and equipment for which tests are specified, and it further
specifies the frequency of such tests (see again Figure 3.12).
It can be said that a quality control plan is actually a separate
“specification” for the testing and inspection phase of an
entire project, and such a document can easily run to over a
hundred pages of word processed text.

Workflow diagrams should be developed before the
work on the project has begun. In this manner, preliminary
planning efforts will not interfere with the orderly flow of the
inspector’s work after the contractor has mobilized at the site.
The inspector’s workflow diagrams are intended solely for the
use of the field office staff and should include reminders to
the Resident Project Representative as to when certain
important events are to happen, as well as the assignment and

responsibility for them. Generally, all these things can
be shown in a simple chart form with a few explanatory
sentences.

A significant part of the input data needed to prepare
the workflow diagrams can be obtained from the contrac-
tor’s CPM or bar charts. These charts are the keys to each
significant construction event, as no other document can
provide so much data in such a usable form. To be sure,
adjustments will be required throughout the life of the job,
but in general, the CPM or bar chart will set the stage for all
construction events to follow.

Preparation of an Inspection 
and Testing Manual
As discussed in Chapter 3, the engineer or architect should
take a systematic approach to the quality control and
assurance functions that are required for the project. The
actual task of developing such a document may rightly fall
upon the shoulders of the Resident Project Representative,
whose firsthand knowledge of construction can be of
immeasurable value in the preparation of a workable
inspection plan.

As stated previously, a prerequisite to the development of
a surveillance and inspection plan is the development of a
quality requirements control system. The quality require-
ments should be shown in tabular form or other equivalent
method. Typical examples of the data that must be presented
in the form of tables or lists as a checking method throughout
the job are as follows:

1. Proofs of compliance (from the various specification
sections)

2. Qualifications for soil-testing service

3. Tests for proposed soil materials

4. Reports required

5. Excavation methods (approval of)

6. Concrete testing and inspection service (approval of)

Prior to the time when the need actually arises, arrange-
ments should be made for the selection of the testing labora-
tory that will provide testing services under contract and, if
required, supplementary inspection personnel for special-
ized tasks of short-term duration.

A Testing Plan (Figure 12.9) should be developed to pro-
vide for the orderly administration of the construction phase
of the work and as a means for reminding the inspector of
each item that must be checked, as well as setting forth the
standards for each such inspection. Normally, a quality con-
trol plan also sets out, in tabular form, a complete listing of
all testing that is required on all materials and equipment for
which tests are specified, and it further specifies the frequency
of such tests. As a part of an inspection plan, it is desirable
to include a flow diagram (Figure 12.10) for guidance of
the Resident Project Representative, inspector, and contractor
in administering the inspection of nonconforming work or
test results.
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FIGURE 12.10. Flowchart for Handling Nonconforming Work or Test Results.

FIELD OFFICE ORGANIZATION
OF THE OWNER OR THE
FIELD REPRESENTATIVE

Mission of the Field Engineer or Inspector
The mission of the Resident Project Representative or
inspector as the design firm’s or the owner’s resident project
representative is to assure compliance with the plans and
specifications and to cause the end product to meet the
needs of the ultimate user. In certain cases where public
agencies are involved, the Resident Project Representative is
further charged with the responsibility of checking on the
compliance by the contractor with certain legislation, such
as that pertaining to labor and the use of domestic materials.

The Planning Stage
In the early stages of design or in some cases prior to that time,
the owner must decide who is going to operate its field office
to monitor construction. There are many current practices,
some of which are described in the following paragraphs.

As practiced in many cases, the owner may engage its
own Resident Project Representative to monitor the con-
struction phase of the project (under the responsible
charge of an architect or a professional engineer), or the
owner may hire an architect/engineer or a construction
management firm to perform this function. Another
approach is to engage the services of an independent
agency such as a testing laboratory or, on public projects,
one governmental agency may solicit the help of another
government agency for furnishing construction services.
An example of this was the employment of the U.S. Army
Corps of Engineers in the early postwar hospital con-
struction program of the Veterans Administration, and
later for Post Office construction.

Another practice is for the owner to enter into a
professional construction management (PCM) contract
wherein the construction manager oversees both design
and construction and may actually contract with the con-
struction contractor. Or, the owner may hire a single con-
tractor to perform design, construction, and supervision of
construction on either a lump-sum or a cost-plus-fixed-fee



190 CHAPTER TWELVE

(CPFF) basis. The latter is a combined engineering and
construction contract often called a design–build or
turnkey job. For special inspection, the services of a testing
laboratory may be hired for testing soils, aggregates, lum-
ber, masonry units, steel, and concrete. Similarly, there are
expert freelance technicians who inspect steel framework
to assure soundness of connections (riveted, bolted, or
welded) as well as the leveling and plumbing of beams and
columns.

Having decided who is to perform the inspection, the
extent and scope of the inspection services must be deter-
mined. Sometimes contracts provide that the builder will
arrange for inspection by a testing laboratory and furnish
test results to the owner or its architect/engineer. The degree
of inspection required often depends upon the importance
of the work or the function of the item in question. For
instance, it is hardly worthwhile to take test cylinders on
2,000-psi concrete used for sidewalks around a single-story
residence, but it is absolutely essential that it be done on a
prestressed concrete bridge girder. The inspector should be
cautioned at this point, however, as the determination of
the frequency and level of tests required is a decision that
must be made by the engineering staff of the design firm or
owner, not by field personnel unless specifically authorized
to do so by the project manager of the owner or design firm,
as applicable. The extent of the inspection is a major factor
in the cost of operating the owner’s field office. Another
item to be considered by the owner in the construction
planning stage is the provision of adequate funds to cover
the field office costs of whatever agency is chosen to inspect
the project.

Establishment of the Field Office
Arrangements will have to be made to set up the field
office for the Construction Manager and the Resident
Project Representative and field staff prior to the begin-
ning of the work on the project (Figure 12.11). If it is the
contractor’s responsibility to do this under the project
specifications, the inspector should monitor this provision
closely, as there are often last-minute field problems that
tend to delay implementation; also, the contractor may
make last-minute attempts to offer facilities that do not
meet the provisions of the specifications, such as setting
up one-half of the contractor’s field office trailer for the
use of the inspector—even though the specifications may
call for a separate structure.

The Resident Project Representative should make
certain that the field office telephone has been ordered in
time if it is the contractor’s responsibility to provide such
utilities to the inspector’s field office. Without it, the Resi-
dent Project Representative will be out of communication
with the design firm’s or the owner’s office during the early
portion of the job. In addition, if the contractor is obligated
under the provisions of the specifications to provide an
electronic pager (radio “beeper”) or other communications
equipment, be sure that such equipment is provided in time
to cover the critical early part of the job.

Finally, a requisition should be made and sent to the
office of the design firm or the owner by the Resident Project
Representative in sufficient time to enable them to make up
a supply order on a routine basis and to be able to obtain the
office equipment that may be needed in the field office.

FIGURE 12.11. Large Field Office
Complex (Foothill/Eastern Trans-
portation Corridor, Construction
Engineering Management Field
Office, Orange County, California).
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Field Office Responsibilities
In the establishment of a field office, the owner, or its design
or construction management firm, is guided by many of the
criteria that are considered by the contractor for setting up
its own field office: the delegation of authority, the functions
to be performed, the remoteness of the work site, and the
extent and complexity of the job.

The delegation of authority from the design firm or the
owner to the Resident Project Representative or from the
contractor to its CQC representative can vary within wide
limits. In some cases, it is merely to inspect the work; in oth-
ers, the greater task of construction project administration is
assigned. Costs of field office operation will vary widely with
the extent of the work delegated. Usually personalities, expe-
rience, remoteness of the job site, and functions performed
are serious considerations governing the delegation of
authority. With respect to the Resident Project Representa-
tive’s or CQC representative’s delegated functions, the fol-
lowing factors must be considered:

1. What specific functions of the Resident Project Repre-
sentative or CQC representative are specified in the
contract?

2. How much testing will be performed by the Resident
Project Representative or CQC representative and his or
her staff, and how much will be contracted out to com-
mercial testing laboratories?

3. How much of the materials specified will require prein-
spection at the factory before being shipped to the job site?

4. How much use will be made of special inspectors, such
as for concrete, masonry, or structural steel and welding
inspections?

5. Is the contract lump-sum, unit-price, or cost-plus-
fixed-fee?

6. What is the authority of the architect/engineer to initiate,
estimate, negotiate, and execute contract modifications?

7. What authority will be granted to the design or con-
struction management firm by the owner to approve
partial and final pay estimates?

8. How much of a check on the contractor’s costs must
be maintained by the Resident Project Representative,
particularly on unit-price and cost-plus-fixed-fee
contracts?

9. What responsibilities will the Resident Project Represen-
tative have, in the case of public agency contracts, for
enforcement of such labor laws as the Davis–Bacon Act,
the eight-hour law, and the Copeland Act or similar laws?

Other questions more specifically related to the direct
responsibilities of the Resident Project Representative or
CQC representative include the following:

1. To what degree must testing be conducted? In cases such
as cement or steel, will mill certificates be accepted or
will specific tests be required?

2. How much surveying must be supplied by the design
firm or owner’s field office?

3. Will record drawings be required to be prepared by the
contractor or by the Resident Project Representative of
the owner or design firm?

4. What reporting and other documentation requirements
will be imposed on the Resident Project Representative
or CQC representative and their field office staff?

5. What will be the responsibility of the Resident Project
Representative or CQC representative with regard to
intermediate and final acceptance of test results?

6. Will the Resident Project Representative or CQC repre-
sentative be asked to participate in any portion of the
review phase of shop drawings? If so, to what degree?

7. What, if any, safety responsibilities will be expected of the
Resident Project Representative or CQC representative?

In the establishment of the Resident Project Repre-
sentative’s field office, the matter of staffing should be 
considered together with the assignment of individual
responsibilities (Figure 12.12). The number of personnel
needed to perform the administrative and quality control
functions normally associated with the Resident Project
Representative’s field office may vary from one part-time
construction administrator/inspector to a staff of 10–40 key
people on an exceptionally large project. Most commonly,
the small projects involve the use of one part-time con-
struction coordinator who provides construction admin-
istration and general technical inspection, supplemented
by special inspectors where necessary. On slightly larger
projects, a full-time Resident Project Representative may be
justified. Although the Resident Project Representative
may be the only full-time member of the field office staff,
special inspectors may be utilized where necessary. Beyond
this level, the full-time Resident Project Representative is
usually provided with a full-time clerk-typist to assist in the
numerous routine office tasks involved. In addition, one or
more full-time field inspectors may also be assigned to the
project, supplemented by part-time special inspectors as
necessary.

Projects of a size and complexity that require a larger or
more specialized staff are generally under the direction of a
resident engineer who is a registered professional engineer or
architect as the Resident Project Representative (Figure 12.12).

Outline of Field Office Cost Items
Among the items contributing significantly to the cost of
establishing and operating a construction field office for the
owners or design firm are the following:

1. Supervision. Usually, on the larger projects, a full-time
Resident Project Representative is assigned to each job
site. The Resident Project Representative may work
under the direct supervision of a project manager in an
architect/engineer’s office who often is in charge of sev-
eral projects and many different contracts. The project
manager is the architect/engineer as far as the project is
concerned. A Resident Project Representative may be
assigned to supervise the inspection of more than one
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project on an intermittent basis—usually for the same
project manager. In addition to supervising the inspec-
tion forces, the Resident Project Representative main-
tains liaison with the contractor’s project superintendent
and sometimes with a representative of the owner and is
often asked to conduct on-the-job conferences.

2. Operations. This generally comprises the inspection
(quality) group. It may be subdivided into functional areas
such as the dam, the spillway, or the powerhouse; or on a
contract basis such as the paving contract, the drainage
facilities contract, the pump station contract, or similar
tasks. Also to be considered are the various special inspec-
tors such as the mechanical, electrical, control systems,
welding and structural steel, masonry, concrete, soils, and
paving inspectors. Laboratory operations may also be
assigned to test soils, aggregates, concrete masonry units,
sealants, asphalt, and other construction materials.

Keeping a daily diary is the duty of each inspector
(Chapter 4), and all activities must be documented thor-
oughly. The Resident Project Representative is also
responsible for checking the contractor to assure that all
insurance, bonding, and permits are in order. The opera-
tions tasks also include review of payment requests,
measurements of work completed as a means of verifying
payment requests (Chapter 17), the evaluation of requests
by the contractor for change orders (Chapter 19), and the
submittal of recommendations to the design firm or the
owner regarding the recommendations of the Resident
Project Representative for action to be taken on such
requests. The Resident Project Representative, although
not performing any construction surveys personally,
should be involved to the extent of coordinating the sur-
vey tasks required for the project. The field office opera-
tions include estimating of costs of construction for
partial and final payments, change order requests, and
value engineering proposals. All transmittals of samples,
shop drawings, and other material intended for the design
firm or the owner should be routed through the Resident
Project Representative, who should log all such submittals
prior to forwarding to the design firm or the owner
for action. The responsibility of the Resident Project
Representative does not include approval of shop draw-
ings, samples, approval of substitutions of materials,
nor the interpretation of the intent of the plans and
specifications—these should be reserved for the architect
or engineer’s project manager. On a very large project,
a professional engineering staff may be assigned the job of
field administration of the project, in which case, excep-
tions to the aforementioned responsibilities may be estab-
lished by the design firm.

3. Administration. In addition to the administrative tasks
included in the foregoing paragraph, the Resident
Project Representative and the field office staff must per-
form general clerical services, communications services,
limited personnel functions, mailing and shipping,
ordering and maintaining of supplies and equipment,

administration of transportation and travel of person-
nel, expense account submittals, minor purchasing,
maintenance of company-owned vehicles, and similar
functions. In addition, on some governmental pro-
jects, particularly federal work, the Resident Project
Representative field office may be required to check the
contractor’s payrolls for compliance with labor legisla-
tion and assist in negotiations with craft unions and
labor relations. Wherever owner-furnished equipment is
to be installed by the contractor, the Resident Project
Representative also may be called upon to expedite deliv-
ery and control and provide for the storage and issuance
to the contractor of such owner-furnished equipment.

THE PRECONSTRUCTION
CONFERENCE
In communicating with the contractor and the contractor’s
personnel, it is important that the design firm or the owner
and their Resident Project Representative make their posi-
tions very clear right from the start of the job. It is far better
to get started on a basis of administering the contract firmly
in accordance with the plans and specifications than it is to
correct a difficult situation later in the job that is the result of
a lax relationship with the contractor.

As a means of establishing the “ground rules” and call-
ing the contractor’s attention to the critical areas of con-
struction, the preconstruction conference is an invaluable
tool. Initially, it allows the key personnel of both sides to be
introduced, and the responsibilities and authorities of each
can be defined at that time. It also allows the parties to get a
clear understanding of the procedures involved in contractor
submittals, sampling and testing, construction surveys,
inspections by outside agencies, payment requests, proce-
dures for claims and disputes, unforeseen job conditions,
change order requests, and similar items. The contractor can
take this opportunity to raise questions about any of these
items and clear up any misunderstandings. A checklist of
items to cover is illustrated in Figure 10.1.

During the course of the preconstruction meeting,
mention can be made of the contractor’s responsibility to
provide insurance documents as specified and all required
bonds as well as to obtain (and usually pay for) all permits
from building departments, street departments, police
departments (for traffic control), flood control districts,
environmental protection agencies, or other agencies having
jurisdiction. The contractor should be reminded at the pre-
construction meeting that all such documentation is
required to be submitted before work can begin, and that the
contract has a specified length of time, after the signing of
the contract or the issuance of a Notice to Proceed, within
which the contractor is to begin the work.

Another item that should be brought up at the precon-
struction conference is the schedule of jobsite and manage-
ment meetings, the location and frequency of such meetings,
and who should be in attendance.

Preconstruction Operations 193
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Before closing the conference, the subject of the
construction schedule should be raised. It may be necessary
to remind the contractor that the initial project schedule
submitted at the beginning of the project will require peri-
odic adjustment, and that all such adjustments must meet
with the approval of the design firm and the owner. It should
also be emphasized that the design firm or the owner,
through the Resident Project Representative, has the right to
require the contractor to revise the work schedule, increase
the work hours or personnel, or to make other adjustments
that will assure completion of the project within the agreed-
upon time schedule. Before making any such demands upon
the contractor, however, be certain that the provisions of the

contract will allow the architect or engineer to exercise such
authority. Also, check both the time allowed to complete the
job and whether the exact wording of the contract makes
specific reference to “time” as “the essence of the contract.”
Failure to specify time as the essence of the contract may
place the owner in a weak position for requiring the contrac-
tor to accelerate the work to complete the work “on time”
[cf. Kingery Construction Co. v. Scherbarth Welding, Inc., 185
N.W.2d 857 (1971)].

A careful record should be kept of all matters discussed
at the preconstruction conference, and a copy of the record
should be provided to all who attended the conference
(Figure 12.13).

Data used are fictitious

for illustration only

FIGURE 12.13. Sample Record of a Preconstruction Conference.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by permission
of Pearson Education, Inc., Upper Saddle River, NJ.)
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FIGURE 12.13. Continued

STUDY PLANS AND
SPECIFICATIONS
Prior to the beginning of any actual work on the project,
and preferably prior to mobilization by the contractor, the
Resident Project Representative or CQC representative
and all other inspectors assigned to the project should
obtain a complete set of project plans and specifications,
plus all addenda and all key reference books or standards
that are cited in the specifications. The plans, specifica-
tions, addenda, and references should be carefully studied,
and the inspector’s copy of the plans and specifications
should be marked with a highlighter pen or other marker

to identify all key inspection provisions. The placing of
index tabs at the beginning of each section of the specifi-
cations is also a good idea, as it will facilitate rapid refer-
ence to each section when needed. If the construction
documents review can be conducted in the office of the
architect/engineer, it is even better, as the inspector will be
in a better position to get factual answers to specific ques-
tions from the project manager and the design engineers
and architects themselves. In addition, this one-to-one
level of communication allows the supervisor of each
design discipline to meet the project field representative
and to develop a working relationship. At the same time,
contacts can be made with the mechanical and electrical
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FIGURE 12.13. Continued

department heads to determine their schedules for
requesting special inspections of those portions of the
work for which they are personally responsible.

KEY DATES
The Resident Project Representative or CQC representative
should note on the field calendar every date that has special
significance on the project, whether it be for tests, special
inspections, payment request due dates, delivery dates, or
other important milestones. All such data should be
obtained either from the specifications (if listed there) or
from the contractor’s CPM or bar chart schedule.

LISTING OF EMERGENCY
INFORMATION
It is quite important to maintain an up-to-date list of all key
personnel of the owner, the engineer, and the contractor to
be contacted in case of a project emergency (Figure 12.14).
Each person listed should provide telephone numbers where
he or she may be contacted at any time, day or night, as well
as on weekends and holidays.

Review the list from time to time to confirm and update
names and telephone numbers. In addition, the Resident
Project Representative should keep a list of emergency and
utility services and the corresponding telephone numbers.
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Data used are fictitious
for illustration only

FIGURE 12.13. Continued

Distribution of the key personnel list should be
restricted to those key personnel on the list and management
personnel of their respective organizations. No general post-
ing of the list should be made.

AGENCY PERMITS
At the beginning of the job, the Resident Project Representa-
tive should see that all required permits have been obtained
and should prevent any construction work from proceeding
whenever a required permit controlling such work has not
been obtained. It should be noted that sometimes the terms of
a permit may be quite lengthy and the permit conditions may
read like a specification in itself. Such terms and conditions of

a permit must be considered as binding upon the contractor
and will normally take precedence over the terms of the
project specification in case of conflict.

STARTING A PROJECT
A construction project normally starts with the award of the
construction contract. This may be accomplished in the min-
utes of a city council or county board of supervisors action,
by letter, or by issuance of a preprinted Notice of Award form
(Figures 12.15 and 12.16a and b). The giving of a Notice of
Award is similar in its legal effect to the issuance of a letter of
intent, as it obligates the owner to sign the construction con-
tract if the contractor does what is required of it within the
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Data used are fictitious
for illustration only

FIGURE 12.14. Example of a Project Emergency Services Information Sheet.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by permission
of Pearson Education, Inc., Upper Saddle River, NJ.)

time specified. The Notice of Award does not authorize the
start of construction, because no work is supposed to start
until after the owner/contractor agreement has been signed
by both parties. Under the terms of the EJCDC General Con-
ditions, the contract time will begin running on the 30th day
after the owner has signed and delivered a fully executed
agreement, but it may start sooner if a formal Notice to
Proceed is issued. Under the AIA General Conditions, if no
Notice to Proceed is issued, the contract time will begin as of
the date of signing of the agreement. Under FIDIC Condi-
tions of Contract, the Work must begin “as soon as is reason-
ably possible after receipt of a notice” (to proceed).

The issuance of a Notice to Proceed (Figures 12.17
and 12.18) formalizes the date that the project is to begin and
sets the stage for computation of the total project construc-
tion time. This will greatly facilitate the establishment of an
accurate count of construction time for the computation of
liquidated damages. It is considerably more reliable than rely-
ing solely upon the Notice of Award, as can be seen by the
variation in terms within the contract provisions of the two
major societies who offer standardized General Conditions to
be used in the project specifications. Many public agencies
allow a 10-day period after the issuance of a formal Notice to
Proceed for the contractor to begin work at the site.
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Data used are fictitious

for illustration only

FIGURE 12.15. Example of a Notice of Award.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by permission
of Pearson Education, Inc., Upper Saddle River, NJ.)

A construction contract can but should not designate a
specific commencement date because of the uncertainty of
when the work can begin. Before the contractor can begin it
must be given access to the site. This can require that ease-
ments be obtained, public approvals be given, and funds be
obtained.

As a result, the commitment to begin work is usually
expressed in terms of a number of days after access to the site.

The owner also uses this approach to avoid responsibility for
delay in its ability to grant access to the site.

Some owners attempt to establish a date to proceed by
basing the starting date upon the date of execution of the
agreement. This can be unfair to the contractor, who may
not be given access to the site until long after the date on
the agreement. Often, the contractor will not receive a
signed copy of the Agreement until one or more weeks
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FIGURE 12.16a. Example of a Notice of Award Keyed to the Documents of the
Engineer’s Joint Contract Documents Committee (ACEC, ASCE, CSI, NSPE).
(Copyright © 1990 by National Society of Professional Engineers.)

after execution by the owner thus using construction time
that should have been available for the contractor. If the
contractor runs into a period of liquidated damages, it will
more assuredly file a claim to recover the time lost by
failure to receive confirmation of the execution of the
agreement. EJCDC documents provide that the contract

time will begin to run on the 30th day after the effective
date of the Agreement, or if a Notice to Proceed is given, on
the day indicated in the Notice to Proceed. There are many
complications possible; however, all of the risks could be
avoided if the owner fixes a starting date in the Notice to
Proceed or upon receipt of the Notice to Proceed.
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FIGURE 12.16b. Reverse Side of EJCDC Notice of Award.
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Data used are fictitious

for illustration only

FIGURE 12.17. Example of a Notice to Proceed.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by permission
of Pearson Education, Inc., Upper Saddle River, NJ.)
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FIGURE 12.18. Example of a Notice to Proceed Keyed to the Documents of the
Engineer’s Joint Contract Documents Committee (ACEC, ASCE, CSI, NSPE).
(Copyright © 1990 by National Society of Professional Engineers.)



204 CHAPTER TWELVE

Review Questions

In each of the first three questions, insert the letter from the
following list of multiple-choice answers that represents the
proper time to accomplish the indicated task.

a. during the bid phase
b. after Agreement, but before the Notice to Proceed
c. prior to advertising for bids
d. after bid opening, but before Award of Contract
e. after Notice to Proceed
f. after award, but before owner signs the Agreement

1. When should a prebid conference be held?

2. When should a preconstruction conference be held?

3. When should the bidder submit the payment bond, the
performance bond, and the certificate of insurance?

4. What is the proper method of responding to bidder
inquiries during the bid phase of a project?

5. True or false? A builder’s risk “all-risk” policy of con-
struction insurance covers all perils without additional
endorsement.

6. What is a nonresponsive bid?

7. Explain the nature and purpose of a price allocation
form, or schedule of values.

8. Is it the responsibility of the Resident Project Representa-
tive to review shop drawings, evaluate sample submittals,
approve substitute materials, or interpret the intent of the
contract plans and specifications?

9. What is the significance of a Notice of Award? What
does it do? Is access to the site authorized thereby?

10. Is it an acceptable contract administration procedure
to permit access to the site or issue a Notice to Pro-
ceed after Award but prior to execution of the formal
Agreement?

11. On a project that supports a full-time Resident Project
Representative at the site, with the project manager
located in the home office, to whom should all contractor
submittals be submitted first?

12. If the specifications are silent on the subject, but a con-
tractor asks you, as the Resident Project Representative
or inspector, how to perform the work, which of the
following is the recommended procedure?

a. Be ready to help by telling the contractor your opin-
ions, because as a member of the construction team,
it is your responsibility.

b. Politely decline because construction means and
methods are the sole prerogative of the contractor.

c. Direct the contractor how to perform the work
because you know that if he asked you, it meant that
he did not know how, and the project may otherwise
suffer delays or failures.

13. What types of bonds are required to be provided by a
bidder/contractor on a public works contract?
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PLANNING FOR

CONSTRUCTION

CHAPTER THIRTEEN

Construction planning and scheduling should not
be considered as one of the deep mysteries of life,
but rather as an application of common sense, a

logical analysis of a construction project together with all
of its parts, and a thorough knowledge of construction
methods, materials, and practices.

The process of planning is simply an application of the
thought process that must be entered into before the actual
scheduling can begin. The planning process should include
answers to the following preliminary questions:

1. Long-lead purchases. Are there any items that will
require purchase orders to be placed long in advance of the
time that the item is needed on the job because of material
shortages, fabrication time, or similar delay factors?

2. Utility interruptions. Is there any part of the project
that will involve an outage of utility services such as
water, power, gas, or other essential services? If so, has
the utility owner been contacted to determine the max-
imum length of the outage, the time of day that outages
will be permitted, the calendar dates during which out-
ages will be permitted, or similar restrictive controls?

3. Temporary utilities. Will temporary utility lines be
required to be built to bypass the construction area, and
will temporary roads be required to provide detour
routes for street traffic?

4. Temporary construction utility service. Who provides
temporary construction utility service, and from where
must it be obtained?

5. Labor. Have representatives of labor been contacted in
the area of construction to establish the jurisdictional
responsibilities of the various trades to be used in the
work, as well as to determine the union work rules in
the affected area?

6. Work and storage areas. Have provisions been made
for contractor’s work and storage areas?

7. Traffic requirements. Have local traffic control regula-
tions been investigated? Will construction equipment
be allowed to operate on public streets, will street
closures in the construction area be permitted, and will
special traffic control and flaggers be required to direct
traffic around construction?

8. Temporary access. Will temporary access, including
temporary bridges, be required to provide continued
access to residences and places of business during the
construction period? Will temporary access require
a permit for crossing railroad right of way?

9. Other contractors. Will other contractors be working
in the same area, thus requiring schedule coordination
with them to complete the work of this contract?

10. Interdependency of tasks. Are some of the tasks in this
project dependent upon the completion schedule of
another contractor or utility owner before they can be
started?

11. Environmental controls. Will special environmental
controls be required; if so, which ones? For example, when
and for how long barge operations must be suspended at
a rock quarry for salmon spawning.

12. Special regulations. Are there special regulations, such
as Federal Aviation Administration (FAA) requirements
for work at airports, that may affect the construction
scheduling or construction time?

13. Special construction equipment. Will special equip-
ment be required for construction? If so, is it off-road
equipment that will require special haul routes? What
are the load limits and bridge clearances for roads in
the area?

14. Time for construction. Is the time allowed to complete
the project adequate for the location and the seasons, or
will it require increased crew sizes or premium time?
For example, is the time between annual regatta festivals
adequate to rebuild a riverfront park?



206 CHAPTER THIRTEEN

FIGURE 13.1. Conventional versus Phased (Fast-Track) Construction.

Each of these items is an important consideration in the
planning stage of a project. After determination of the vari-
ous limitations and constraints on the conduct of the work,
the task of planning the actual construction effort can begin.
Many large contracts can be divided into separate stages of
construction. In some cases there may be a single general
contractor responsible for the construction of all the stages,
which may simply have been planned to accommodate a
fixed order or sequence of construction. In other cases, it
may be possible that portions of a construction project may
begin even before the entire work of design has been com-
pleted. This is generally accomplished by the owner entering
into phased (“fast-track”) construction contracts, in which
each stage of the work is let for construction as soon as the
design effort on that particular phase of the work has been
completed (Figure 13.1).

As mentioned previously, this approach has the added
advantage that it can result in completion of a project at an
earlier date than would be possible if it were necessary to
wait until all design work had been completed. It may also
offer a distinct financial advantage to the owner in many
cases by allowing the early bidding of completed portions of
the work to avoid the added costs that could result from the
cost inflation spiral if the work were to be delayed. The fast-
track method of construction is often a money saver for the
owner despite added field administration costs, as the earlier
construction completion date is often money in the owner’s
pocket.

Phased (fast-track) construction has its disadvan-
tages, too, as it creates considerably more work for the
project manager and the Resident Project Representative
and may require a larger field staff to administer. One of
the difficulties that may have to be overcome is created by
the fact that under a fast-track system of construction,
numerous other prime contractors are on the job.
Because of this, the added responsibility for coordination
of each of these various prime contractors falls upon the

shoulders of the contract administrator and the Resident
Project Representative, as there would be no general
contractor with this responsibility. Similarly, interfaces
between the various scopes of the work of each of the
separate prime contracts should have been very carefully
worked out in the contract documents. Furthermore, if
the project in which these various separate contractors
are involved concerns separate elements that must
ultimately become a part of a single operational system,
the question of responsibility for the proper functioning
of the overall system may pose a serious problem for the
owner. Finally, there may be severe schedule impacts if
there are any changes in design, especially those that
affect something already built.

Generally, under a system of fast-track contracts, it is
most desirable to operate under a design–build/turnkey or a
construction management contract, wherein coordination
responsibilities can be handled by the construction manager
and his or her project team. In such cases, the task of admin-
istration of the construction will be carried by an on-site
project manager, and the resident inspector will normally be
performing the functions of a quality control supervisor.

Another approach to the problem of responsibility over
fast-track contract operations that has not yet come into
common use is one in which all but one of the prime contracts
awarded contain an assignment clause that allows one of the
other prime contractors to function as a lead contractor. In
this capacity, the lead contractor will have responsibility for
coordinating the work of all the contractors on the project
and assuring that all work will interface properly without gaps
or overlaps of responsibility (Figure 13.2).

The planning problem is further complicated by the
fact that consideration must be given to the work of each of
the trades to assure that there will be no interference by
others whose work takes them into the same construction
area; nor will the work of one trade be held up because
of the failure of another to complete its work. Costs of
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FIGURE 13.2. Phased (Fast-Track)
Construction with Assigned 
Coordination.

mobilization must also be considered, as it would certainly
be both uneconomical and time consuming to move heavy
earthmoving equipment to a site for construction of the
work of one phase and move off the site, only to be moved
back again to execute the earthwork requirements of
another phase of the work if all of the earthwork could have
been completed at the same time.

Obviously, to get a clear picture of all the interrelated
problems at a construction site, some kind of a graphic picture
must be drawn to enable the contractor and the Resident
Project Representative to get a clear understanding not only of
the sequence of events, but also of their times of beginning and
anticipated completion.

CONSTRUCTION SCHEDULES
AS RELATED TO BUILDING
COSTS
Unrealistic completion dates, coupled with exorbitant liqui-
dated damages charges against the contractor for failure to
meet such requirements, impose severe financial burdens
and undeterminable risks on the contractor. Furthermore,
the owner, as a direct result, pays more than the building is
worth, with no guarantee that the job will be completed by
the stipulated deadline.

Some of the reasons are stated here. To cope with an
unrealistic completion schedule, a contractor must do
everything possible to attract adequate labor from a current
short supply of workers and must add to the bid sufficient
money to cover the daily costs of liquidated damages for the

days that are expected to run over the completion date. In
addition, the contractor must figure in the premium costs
of overtime work rates, which run from one and one-half to
two times the normal rate.

Another result will be evident in the disparity of bids
received, as no two bidders are likely to evaluate the unknown
and uncontrollable factors in the same manner. The essence of
proper bidding is an accurate estimate of determinable costs
within the power and judgment of the bidder. Unrealistic
completion schedules and liquidated damages charges also
force the bidder to guess as to the availability of materials and
equipment, over which the contractor has no control. Thus,
another added cost must be considered.

In addition, disputes and seemingly endless paperwork
seem to result from the inevitable claims for extensions of
time due to causes outside the scope of the contract.

SCHEDULING METHODS
There are relatively few basic scheduling systems in use
today, although numerous variants of each are in use. Gen-
erally, scheduling methods can be classed in four major
categories:

1. Bar charts

2. Velocity charts (S-curves)

3. Line-of-balance charts

4. Network diagrams

Bar charts seem to have been with us since the begin-
ning of time, and they are still in extensive use today. They
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FIGURE 13.3. Construction Progress S-Curve.

are still an extremely useful tool and may often be seen
accompanying a network diagram. The bar chart as it is used
today is somewhat similar to the charts discussed by one
writer in the nineteenth century involving a work versus
time graphical representation. It was Henry L. Gantt and
Frederick W. Taylor, however, who popularized its use early
in the twentieth century. Their Gantt charts are the basis of
today’s bar graphs or bar charts. Although their work was
originally aimed at production scheduling, it was readily
accepted for planning construction and recording its
progress. One of its principal advantages is that it is readily
understood by all levels of management, supervision, and
laypersons.

The velocity diagram used as a management tool pre-
dated network techniques; however, the method is not too
well known in the United States. The velocity diagram is

similar in many respects to the well-known S-curve, which
is customarily used in the United States for project cost
control and progress reporting (Figure 13.3). The velocity
diagram as a scheduling tool shows the relationship
between time and output of a construction project in a
straightforward and simple way. It represents the deter-
mined route of a construction process, or the construction
volume on one axis and time on the other. The construction
advance rate or production velocity is indicated by the slope
of the production line. As with the traditional S-curve, the
user can determine at a glance whether a project is proceed-
ing on schedule or whether it is behind but catching up or
falling further behind.

For that reason, the velocity diagram lends itself effi-
ciently to projects that are linear in nature. On a project such
as a pumping station or water treatment plant, there are no
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rational means of gauging work progress except as a function
of cost. However, in a linear project, progress can be related to
units of length. Examples of projects ideally suited to velocity
diagram scheduling control are linear construction sites such
as pipelines, canals, and highways. Although adaptable as a
time/progress reporting tool for projects involving vertical
linearity, it is not as well suited to the control of a vertical
project such as a high-rise building because of the complex
dependencies.

Line of balance is a specialized technique for repetitive
work. It was derived from the manufacturing industry and
has been found to be effective in planning construction work
that is truly repetitive. Examples of successful applications
include planning and construction of identical floors in
high-rise construction and large housing developments.

Line of balance has been found to be difficult to use on
projects that require a large number of trades or operations
to construct each identical unit. The problems result not
from the technique itself but from the difficulty of showing
all of the information on one chart, especially when using
the technique to monitor progress. When used to plan, it can
be an effective means of relating resources, activity dura-
tions, and the general pace of work on the site.

The technique is not widely used in the United States,
however, and most contractors in this country utilize either
bar (Gantt) charts or network scheduling techniques.
Network diagrams represent the development of systems
that not only record the graphical work-versus-time
relationships of each phase of the work, but also enable the
user to see the interrelation and dependencies that control
the project. Network planning did not come into being
until the middle of the 1950s, when the U.S. Navy Special
Projects Office set out with its consultants to devise a new
method of planning for special weapons systems. The
result was called the Program Evaluation Review Technique,
now universally called PERT. It was an event-oriented
system and was designed primarily as a project monitoring
system. The attempt to apply PERT to the construction
industry was not too successful, primarily because of event
orientation, the use of three time estimates instead of one,
and the technique of starting at the end and working
toward the beginning. Consequently, further research was
done by others in the construction field, and the result
was the critical path method, known as CPM. This method
was activity oriented, used single time estimates, and
usually started at the beginning and worked to the end of
the project.

In actual practice, the CPM and PERT techniques are very
similar in principle, except for the emphasis on probability in
PERT. Network planning is the basis for both systems, and
although in contemporary usage a computer is generally used,
they can be done by manual methods as well.

By comparing the bar chart methods with network dia-
gramming methods, the user can see the advantages of one
system over the other. With a network diagram, it can be
shown to be obvious that work item E could not proceed
until work item D had been completed, whereas a bar chart

could only indicate the scheduled date that task E was to be
performed, and if task D was late, there was no way of deter-
mining from the bar chart that task E would also be delayed
because of the interrelationship between the two tasks. In
the preparation of a bar chart, the scheduler is almost neces-
sarily influenced by the desired completion dates, often
working backward from the completion dates. The resultant
mixture of planning and scheduling is often no better than
wishful thinking.

By comparison with the bar chart and network dia-
gram systems, the velocity chart appears to share few of the
advantages of either system, yet, in turn, offers some
distinctive advantages of its own. Whereas both the bar
chart and the network diagrams identify specific project
tasks or activities and provide the user with progress infor-
mation relative to the individual activities, and whereas the
network systems go even further by providing additional
control by means of established activity dependencies, the
velocity chart is only capable of tracking the project as a
whole. What it can offer that neither of the other systems
can, however, is the ability to display the rate of completion
and a graphic indication of whether an off-schedule
project is catching up, falling behind, or accelerating its
scheduled completion date. Some engineers and contrac-
tors find it an extremely useful tool for smaller projects and
seem to prefer it to either bar chart scheduling or network
scheduling.

BAR CHARTS
If a bar graph is carefully prepared, the scheduler goes
through the same preliminary thinking process that the
network planner does. However, a bar graph does not show
or record the interrelations or dependencies that control
the progress of the project and thus cannot be used alone
in scheduling a project. At a later date, even the originator
of a bar graph may find it difficult to explain the plan using
the bar graph. In the example in Figure 13.4, a simplified
bar chart shows the stages of construction of a small one-
story office building. Suppose that after this 10-month
schedule has been prepared, the owner asks for a six-month
schedule instead. By using the same time for each activity,
the bar chart can be changed as shown in Figure 13.5.
Although this may look correct at first, it is not based upon
logical planning; it is merely the juggling of the original bar
graph. In the case of Mega Construction Co., Inc. v. United
States [29 Fed.Cl. 396 (1993)], involving the construc-
tion of a post office building in Canoga Park, California,
the Court of Federal Claims denied a claim because the
contractor’s bar charts failed to establish the interrelation-
ship between disrupted tasks and other activities on the
schedule’s critical path. In the words of the court, the
“Plaintiff ’s bar chart depicted its version of the numerous
work items. However, it failed to prove that the claimed
delays occurred along the critical path, because it does not
indicate the interdependence of any one or more of the



210 CHAPTER THIRTEEN

FIGURE 13.5. Revised Bar Chart of a Small One-Story Office Building.

work items that were on the critical path while the project
was ongoing, but offered no credible evidence of the inter-
dependence of the project’s activities.”

In Figures 13.4 and 13.5, note that the general
contractor’s work is broken down in some detail, while
the mechanical and electrical work are each shown as a
continuous line, starting early and ending late. In confor-
mance with the bar chart, the general contractor often
pushes the subcontractor to staff the project as early as
possible with as many mechanics as possible, although the
subcontractors would like to come on the project as late
as possible with as few mechanics as possible. The general
contractor often complains that the subcontractor is
delaying the job through lack of interest in the progress
of the work. At the same time, the subcontractor is

complaining that the general contractor is not turning
over work areas and that the subcontractor will have to go
into a crash effort to save the schedule. As in most mat-
ters, the truth is probably somewhere between both the
extremes. Network diagrams offer the means to resolve
many of these differences with specific information rather
than with generalities.

The bar chart is often actively used early in the project
but seems nowhere to be found later in the project. One can
assume that the reasons for this may be that somewhere
before the construction phase the design firm and owner are
all trying to visualize the project schedule to set realistic
completion dates and, once this is accomplished, lose inter-
est in the specifics of the schedule. Most specifications
require the submittal of a schedule in bar graph form by the

FIGURE 13.4. Bar Chart of Small One-Story Office Building.
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contractor soon after the award of the contract. When the
project begins to take shape in the field, the early bar charts
become as useful as last year’s calendar, because the bar
graph does not lend itself to planning revisions.

In one form, the bar chart persists, and rightfully so. As
a means of communicating job progress information to
nontechnically trained people, or even to construction
experts whose need to know is limited to progress data only,
the bar chart excels as a means of showing such data in a
clear and concise manner. Such charts record the progress in
each of the major elements of construction as a solid bar
along a corresponding time scale and are generally updated
monthly (Figure 13.6).

S-CURVE SCHEDULING 
OR VELOCITY DIAGRAMS1

Although it was stated earlier in the chapter that a velocity
diagram (Figure 13.7) is essentially a form of the popular 
S-curve, it is how the diagram is used as a scheduling tool
that makes it unique, and thus deserving of its own identity.
As with the S-curve, the construction advance rate is indi-
cated by the slope of the line. During the actual construc-
tion process, the Resident Project Representative or project
manager must compare the scheduled construction velocity
with that of the actual construction velocity (rate of
progress). From the updated velocity diagram, surplus or
deficit can be recognized easily. Therefore, decisions such as
starting construction at a second place on the project can be
made, in case the actual velocity is lower than the scheduled
velocity, and compliance with the time deadline has first
priority.

A simplified illustration of a velocity diagram applied to
a pipeline project is illustrated in Figure 13.7. Here, if a
pipeline must be built from station A to station B, a distance
of 10 km (6.2 miles) in 10 months (100 percent), the ideal
production velocity would be 1 km per month (dashed line
in Figure 13.7). However, as there will be changing soil or
other environmental conditions, and one will also encounter
changing weather conditions, the most probable schedule
must be developed according to the solid line.

Figure 13.7, of course, represents a greatly oversimpli-
fied example. However, the velocity diagram has proved its
efficiency for complicated operations as well, in particular
when schedules depend on minimum time lags between par-
allel operations, or minimum distances relating to space, and
so forth. In that context, the velocity diagram was used as a
management tool for the first time during the planning and
construction of the St. Gotthard Tunnel in Switzerland
about 100 years ago.

As a reporting device, instead of a tool for control, the
popular S-curve is frequently used as a management reporting
tool to show comparisons of anticipated progress with actual

progress, even where bar charts or network diagrams are
being used to schedule the work in the field. An example
was shown in Figure 13.3, where an S-curve was used by the
California Department of Transportation as a monthly
progress reporting device. Another variation of the S-curve is
based upon cost instead of time and is used as a cost-control
tool (see Figure 15.1).

LINE-OF-BALANCE CHARTS
Line-of-balance charts (Figure 13.8) are used to plan the
construction of a number of similar items. The technique is
used to analyze the application of labor and plant resources
to assure that each resource can progress from one item to
the next in an orderly way, completing its own work on all
the items without being delayed in waiting for the preceding
work to be completed. Thus, the technique is based upon
the concept of keeping all of the resources in balance, each
following the other productively.

The main objective of using line of balance is to make
optimum use of all resources. To accomplish this, it is
important that the activities and resources are related closely
(i.e., the job is planned on a trade basis).

The purpose of a line-of-balance analysis is to balance
the rate of progress of the activities and to schedule the
activities to eliminate interference. This is done by:

1. Adjusting the rate of production for each activity so that
this approximates to a common rate of production for
all activities

2. Delaying the start of those activities that (even after
adjustment) proceed faster than the activity immediately
preceding them, to maintain at least the minimum
buffer specified at all times

In the classical, factory-based line-of-balance analysis, it
is assumed that individual resources make equal contribu-
tions to progress, regardless of the number of resources used.
For example, if a task takes 10 person-hours, one person
would complete the task in 10 hours, whereas 10 people
would complete the task in one hour. Thus, the rate of
progress of each activity may be adjusted quite finely; conse-
quently, the activities may be made to work at almost the
same rate of progress.

In construction, such an approach is unrealistic.
Tradesmen rarely work as individuals or in large groups.
Years of experience and practice have established the most
effective size for a group.

In construction, estimates of activity duration are only
approximate. In repetitive construction where the activities
and trades follow in succession, any delay in the planned
completion of an activity will result in the following trades
having to wait unproductively for its completion. Therefore,
it is considered as wise to plan a short delay or buffer
between each activity. The estimate of buffer times is related
to the project manager’s assessment of the reliability of the
estimate of activity durations. Where the reliability is poor,
large buffers must be used.

1J. Dressier, “Construction Management in West Germany,” Journal of the
Construction Division, ASCE, Vol. 106, No. C04, Proceedings Paper 15878,
December 1980, pp. 477–481.
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NETWORK DIAGRAMS

General Summary of Systems in Use
Network diagrams, so called because of the net effect of the
interconnecting lines used to indicate dependencies and
interrelationships, can be divided into two basic categories.

1. CPM or critical path method, which was originally
developed specifically for the planning of construction
from PPS (Project Planning and Scheduling), which was
originated by du Pont.

2. PERT or Program Evaluation Review Technique, which
was originated by the Special Projects Office of the Navy
Bureau of Ordnance, and with few exceptions is used
almost exclusively in military, aerospace, and project man-
agement work. Adaptations of the basic technique have
been developed for use in construction.

Occasionally, modifications are used that utilize some of
the separate features of the previously mentioned systems.
Contractors for construction of ground support and launch-
ing facilities for missiles in space may encounter PERT in
construction; otherwise, it appears that little will be seen of it
in construction in an unmodified form.

Critical Path Method
The workhorse of network scheduling methods used in
construction is the popular critical path method (CPM),
which is used almost universally wherever network sched-
uling methods are called for. The CPM system shows the
order and interdependence of activities and the sequence
in which the work is to be accomplished. The basic
concept of the network analysis diagram is to show the
start of each given activity and its dependence upon the

FIGURE 13.7. Velocity Diagram as 
Time-Scheduling Tool.

FIGURE 13.8. Example of a Line-of-Balance Schedule Diagram for a 10-House Project.
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completion of preceding activities, and how its completion
also restricts other activities to follow. The CPM network
provides for the construction phase only, using either
manual or automated methods, involving the following
activities:

1. Long-lead purchases and deliveries of critical materials

2. Fabrication, installation, and testing of critical equipment

3. Submittal and approval of material samples and shop
drawings

4. All activities that affect progress on the job

5. Required dates of completion for all activities

If a project is of such size that a single network cannot be
easily shown on a single sheet, a summary network diagram
will probably be provided. The summary sheet is usually a
network of from 50 to 150 activities and is based upon the
detailed diagrams of all the remaining tasks. The mathematical
analysis of the CPM network diagram includes the following
information for each activity:

1. Preceding and following event numbers

2. Activity description

3. Estimated duration of activities

4. Earliest start dates (calendar dates)

5. Earliest finish dates (calendar dates)

6. Scheduled or actual start date

7. Scheduled or actual finish date

8. Latest start date (calendar date)

9. Latest finish date (calendar date)

10. Monetary value of activity

11. Responsibility for activity (prime, subs, suppliers, etc.)

12. Labor required

13. Percentage of activity completed as of each report

14. Contractor’s earnings based upon portion of work
completed

15. Bid item of which the activity is a part

In addition to the tabulation of activities, the CPM
computer printout should also include an identification of
activities that are planned for expediting by the use of
overtime or double shifts to be worked, including possible
Saturday, Sunday, or holiday work. It should also provide
an on-site manpower loading schedule and a description
of the major items of construction equipment planned for
operations on the project. Where portions of the work are
to be paid for under unit costs, the estimated number of
units in an activity that was used in developing the total
activity cost should be shown.

The computer printout generally sorts certain classes
of frequently used data into groups or “sorts.” Generally,
the data on a CPM will be grouped into the following
sorts:

1. By the preceding event or activity number from the lowest
to the highest, and then in order of the following event
number

2. By the amount of slack, then in the order of earliest
allowable start dates

3. In order of the latest allowable start dates, then in order
of preceding event numbers, then in order of succeeding
event numbers

The data provided must be timely, must be responsive to
the needs of management at all levels, and must be fully capa-
ble of providing a sound basis for management decisions.
The computer printouts, in which automated methods are
used, will include the following:

1. Sorts by early and late start, criticality, responsibility,
and building area

2. Allocation of material and labor costs to each work item

3. Generation of cash-flow projections and contractor
payment request verifications

4. Master schedule, design schedule, preconstruction
schedule, and occupancy schedule

5. Separate reports, including summary and bar charts,
contractor payments, purchase orders, shop drawings,
and samples

PERT Management Control Systems
PERT can be used by private architect/engineers in the project
management of numerous projects. PERT provides for the
design phase of a project using both manual and automated
procedures as a support for the following functions:

1. Planning

2. Organizing

3. Scheduling

4. Budgeting

5. Reporting of design and construction progress

6. Reporting of design and construction expenditures

7. Accounting

8. Documentation

9. Identification of variances and problems

10. Decision making

11. Decision implementation

Learning to Use a Network Diagram
Network diagrams may seem unduly complicated to read at
first, and if you happened to be called upon to try to develop
one, they would indeed be complicated. Fortunately, the
Resident Project Representative’s responsibility in network
diagraming is limited to reading, understanding, and using
the diagrams to good advantage on the project. The skill of
learning to read and understand them is not that compli-
cated and can be acquired by anyone willing to learn a few of
its basic principles. These are explained in more depth in
Chapter 14.

It is essential that the Resident Project Representative
should become reasonably familiar with the principles of net-
work diagraming so as to perform effectively the associated
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duties and responsibilities involved with those projects
that use them. The inspector not only must understand the
network diagrams themselves but also should be capable of
reading and interpreting the computer printouts of all CPM
data received by the field office. Architects, engineers, and
Resident Project Representatives, as owner’s agents, should
check the content of contractor schedules to ensure they
know the status of the project. Updated schedules should not
just be received and filed, as that would be wasteful of the
owner’s money. Admittedly, the system may only be encoun-
tered on larger projects, but a basic knowledge of the general
principles of network diagraming should be a part of every
Resident Project Representative’s education.

SPECIFYING CPM 
FOR A PROJECT
There are a number of sources for guide specifications for
preparing a meaningful CPM specification, but the one
favored by the author is a slightly modified version of the guide
specification published by the Associated General Contractors
of America in its book Using CPM in Construction. The princi-
pal modifications made by the author were to require time-
scaled network diagrams, provide columns of both free float
and total float on the report form, and specify frequency of
printouts not exceeding four weeks apart. In addition, the
author ties in the submittal of the schedule to the owner or
engineer with the contractor’s initial mobilization payment to
assure that the contractor will abide by the requirements to
submit the proposed schedule in time. A sample specification
meeting these requirements can be seen in Figure 13.9.

COMPUTERIZED PROGRESS
PAYMENTS
Progress payments are a logical extension of the project
scheduling environment. If the project can be logically
scheduled, priced, and tracked on a regular basis, an effec-
tive, accurate payment schedule can be easily developed for
that project. That, of course, depends upon who controls the
payments and the nature of the contract agreement regard-
ing progress payments. The simplest payment structure is
full payment upon completion. This system is generally
limited to short-term projects, however. Another payment
structure, usually seen in commercial construction, is the
regular periodic payment of a fixed percentage of the total
project cost or lump-sum value. By far the most common
payment structure is regular payments based upon the
percentage of work completed within the payment period
based upon unit-price values or a schedule of values.

As long as the project stays on schedule and within bud-
get, there should be no substantial difference between costs and
revenues. However, in many instances, changes in both time
and costs occur with surprising regularity. In such events, the
project will immediately display a variance between costs and
revenues. The knowledgeable contractor will submit requests

for payment that are out of conformance with the baseline
project schedule and show supporting documentation for the
cost difference. In little time, the cost of accounting begins to
escalate. If done by hand, over a long construction period, the
potential for error becomes staggering. Here the PC and its
associated software can more adequately fill the need for
progress payment control.

Some progress payment software has been developed in
response to the observed need for a quicker and more
efficient means of producing accurate progress pay estimates
for large jobs. In the past, the usual method of producing pay
estimates involved (1) collecting data from field personnel
on percentage of work completed, materials used from
storage, and change orders for each payment period, and (2)
hand calculating and typing of the revised estimate. Most of
this work is easily adapted to computers, assuring numerical
accuracy and allowing for easy revisions of project data. An
interactive program package can reduce the time needed to
produce a completed estimate from a week to less than two
days. Along with reducing the turnaround time, there can be
substantial reductions in labor and other costs required to
produce progress payment estimates.

The basic tool of progress payment control is the account-
ing process. Simply put, you try to pay only once for something
and then pay for it only after you get it. There are as many “fair”
ways to accomplish this as there are parties to the contract. The
ground rules for progress payments should be written into the
contract; in this way, everyone’s needs will be served.

Lump-Sum Projects
On lump-sum contracts, there are two methods available to
utilize a PC computer in determining the amount of payment
due to the contractor each month:

1. Progress payment program designed for unit-price
contracts (PROGPAY, QuatroPro, or Excel) but adapted
to a lump-sum project by utilizing the values shown on
a schedule of values created for payment purposes.

2. Cost loading the network schedule by assigning a cost
value to each work activity. Then, if the schedule is being
followed faithfully, payment will be computed based
upon the number of work items completed each month.
(A schedule of values is not used under this plan.)

Unit-Price Projects
On unit-price projects there is really only one option, namely,
the use of a small program expressly created for the purpose
of computing progress payments (PROGPAY, QuatroPro, or
Excel) based upon the number of units completed of each
item on the bid sheet. Cost loading of a CPM for a unit-price
job is counterproductive, as it leads to a considerable increase
in payment administration costs because of the disparity
between the pay-line items as shown in the unit-price bid
sheet and the separate work activities shown in the CPM
network, neither of which can be effectively correlated. In
short, you will be comparing apples with oranges.
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FIGURE 13.9. Sample Guide Specification for CPM Scheduling Based upon AGC 
Recommendations.
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FIGURE 13.9. Continued 
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SELECTION OF PC
SCHEDULING SOFTWARE
A word of caution if you are planning to buy a CPM program
for your personal computer: It seems that a large number of
the earlier scheduling programs on the market were created by
nonengineer computer programmers to meet design-oriented
scheduling needs and who failed to recognize the practical
needs of the construction engineers. Some of these program-
mers appeared to show an elementary knowledge of some
facets of the construction industry—a knowledge that was
sorely lacking in others.

Several of the programs found by the author are either
PERT systems or combinations of PERT/CPM, with far too
much of the PERT influence. In the author’s opinion, PERT
systems have no place as an operational tool for construc-
tion scheduling in the field office. PERT was conceived as a
project-management scheduling technique for situations
in which neither time nor cost could be accurately esti-
mated and completion times therefore had to be based
upon probability. In most construction projects, however,
both time and cost can be reliably estimated, and thus the
more definitive approach provided by CPM is practical.

It is therefore important to understand that PERT
systems involve a “probability approach” to the problems of
planning and control of projects and are best suited to
reporting on works in which major uncertainties exist.
Although there are some uncertainties in any construction
project, the cost and time required for each operation
involved can be reasonably estimated, and all operations may
then be reviewed by CPM in accordance with anticipated
conditions and hazards that may be encountered on the site.

PERT, then, is of little value in a construction field office.
In fact, if you are obligated to construct an as-built schedule
such as that used in claims preparation, such a statistical
approach is totally useless. What is actually needed is a program
that will allow the user to enter only i–j numbers, activity iden-
tities, activity durations, and dependencies or job logic and in
return receive a report format from the computer that will
identify early and late start dates, early and late finish dates,
actual start and actual finish dates, total float, and free float. Any
of the various CPM formats, whether they be activity-on-arrow,
node or precedence diagraming, or activity-on-node, are all

quite suitable for field engineering use, as long as they are
basically CPM programs, not PERT programs.

Before buying software for a PC to use for schedule
review, changes, or “what if ?” scheduling investigations, it
would be wise to check carefully to see that the programs
offered are properly suited to construction scheduling.
It should be a true CPM system, specifically designed for
construction by construction engineers. Far too many of the
programs currently offered are designed for project manage-
ment, design management, or a manufacturing plant, not for
actual construction scheduling. There seem to be many people
sitting in ivory towers, who have never even gotten their
boots muddy, trying to second-guess what the field engineer
needs. The sooner the programmers get around to actually
working with construction engineers to solve construction
problems instead of just the design engineers and office-
trained project managers, the sooner the problems will
disappear. PERT has its place, but not in construction.

Typical CPM Software Available
Several CPM scheduling programs that truly reflect the needs
of the owner’s construction engineer are available in the
software marketplace; most available software, unfortunately,
does not. Some even attempt to emphasize PERT in their
construction scheduling program. The good ones, however,
get right down to the business of scheduling by CPM using
either arrow or precedence diagram techniques, or both.

Although there is a large movement toward the generation
of network graphics by computer, principally to keep the cost
down, many of the large companies whose business depends
entirely on the preparation of construction schedules for con-
tractors still resort to the old, tried-and-true hand-drawn
networks. There is good reason for the preservation of the
hand-drawn networks: They are much easier to follow, as the
draftsperson who produced them has the capability of expand-
ing wherever necessary to present the information clearly,
while the computer on a complex project creates a document
that requires considerable effort and visual skills to follow. The
difficulty rests primarily in the area of reading dependency
lines that are often too close together and cross other activities,
making them very difficult to follow without a magnifying
glass and a colored pencil to trace the lines (Figure 13.10). The

FIGURE 13.9. Continued 
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FIGURE 13.10. Example of a Complex Activity-on-Node Schedule Showing the Difficulty in Reading Closely Spaced Dependency Lines on
Computer-Generated Graphics.



plotting capabilities of the computers seem to be limited to one
or more of three precedence diagraming formats, and none of
them seem to have solved those problems.

Many of the available scheduling programs offered by
the software manufacturers refer to all network scheduling
diagrams as PERT charts, when in fact they may actually be
CPM charts that have been misnamed by the programmer or
software supplier because of an unfamiliarity with network
scheduling terminology. The only way you can tell if a pro-
gram is going to provide the desired information is to see it

and try it. Some initial confusion seems to result from
the similar-sounding terms used by the programmers or
software suppliers and the construction engineers. To the
programmer and the software supplier, CP/M is a computer
operating system having nothing to do with CPM schedul-
ing; to the construction engineer, CPM is a particular type of
network scheduling system, whether done manually or by
computer; and, to compound the confusion further, some
now refer to the concept of Collaborative Project Manage-
ment also as CPM.
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Review Questions

1. What is the other name for phased construction?

2. Name four types of scheduling methods.

3. Line-of-balance scheduling is best adapted to what type
of application?

4. What is the principal advantage of the traditional 
S-curve?

5. What is the primary disadvantage in the use of bar
charts for scheduling?

6. Name the types of network scheduling systems in use
and state the proper type of work for each system.

7. In computer reports, what is a “sort”?

8. Identify which system of network scheduling is best
adapted to each of the following types of work:

a. Construction scheduling
b. Research and development
c. Project management
d. Fast-track construction

9. It is well known that computerized CPM can be used for
effective scheduling of time. Name two other applications
that are possible using CPM.
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CPM SCHEDULING 

FOR CONSTRUCTION

CHAPTER FOURTEEN

Construction projects are complex, and a large
job will literally involve thousands of separate
operations. If a project is to be completed within

the time called for in the contract, the work must be very
carefully planned and scheduled in advance. If all the tasks
would simply follow each other in consecutive order, the job
of scheduling would be much easier. Unfortunately, the
problem is not that simple. Each operation within the
project has its own time requirement, and often it cannot
start until certain other operations have been completed.
There are many other tasks, however, that can be carried on
simultaneously because they are entirely independent of one
another. Thus a typical project involves many tasks that are
interdependent as well as many other tasks that are totally
independent of one another, and when interrelated in a
project they create a tangled web of time and sequence rela-
tionships. When all these tasks are superimposed, it becomes
obvious that project planning and scheduling is a very
complicated and difficult management function.

It is not the intent of this book to go into the subject of
CPM scheduling in sufficient depth to enable the resident
engineer or inspector to be able to set up a project schedule
by CPM, but certainly deep enough so that he or she should
be capable of reading, reviewing, and understanding one.
While the contractor uses the schedule to manage the
work, one of the most important purposes for the schedule
is to allow both the contractor and the Resident Project
Representative to monitor its progress. It is this monitoring
of the work that gives rise to the concept of “management by
exception.” As the project progresses, if an activity falls
behind the schedule, it is that activity, and that activity alone,
that gets detailed management attention, the presumption
being that the other activities are progressing correctly and
need no additional attention. This allows a more efficient
use of managerial manpower than giving equal attention to
all activities, regardless of whether they are on schedule or
not. It is often one of the Resident Project Representative’s

responsibilities to make regular evaluations of the contractor’s
construction schedules to determine whether they are
meeting their schedule requirements and will complete the
work within the agreed time. The project representative
should know the subject well enough to know what to look
for and be fully capable of recognizing the difference
between a logical and an illogical chart.

The traditional basis in past years for scheduling con-
struction work had always been the bar and S-charts. There
is no question but that these are still useful tools for showing
the established schedule of operations and recording its
progress. However, the bar chart falls somewhat short
of being an adequate tool for project planning, and the
resulting construction schedule is based more upon the
contractor’s experience and intuition than on any rational
analysis of the work to be performed. Its major weakness lies
in the fact that it does not show the interrelationships and
interdependencies that exist among the various phases of the
work. Also, there is no way to determine which operations
actually control the overall time progress of the project. In
fact, numerous court decisions would indicate that a CPM
schedule is the only way to adequately see the logic of the
project and the impact of everyone’s actions dealing with
delays, acceleration, and change orders. The S-curve chart or
velocity diagram as a scheduling tool is better suited to linear
projects on smaller contracts.

CPM: WHAT IT IS 
AND WHAT IT DOES
The CPM is essentially a project management system that
covers the construction phase of a project and allows the
user to aid the decision-making process by guiding the con-
tractor in selecting the best way to expedite the job and by
providing a prediction of future labor requirements as well
as equipment needs. Completing a project successfully is
highly unlikely when decision making consists of the
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contractor’s superintendent waking up in the morning and
asking, “What shall we do today?” A simple schedule, well
thought out, is more valuable than a complex one that no
one understands, and hence no one follows. It should be pre-
pared by someone who understands scheduling and job
logic rather than by someone who is just entering keystrokes
on a computer keyboard into a high-priced scheduling soft-
ware program. The schedule is used to effectively coordinate
work activities and fosters cooperation among all the project
participants.

Project planning is the first step in a CPM procedure.
This step consists of the following:

1. Identify the elementary work items needed to complete
the job.

2. Estimate time durations for each activity.

3. Determine what tasks must be completed before each
work item can be started.

4. Establish the logical order in which these work items
must be done.

5. Prepare a graphic display in the form of a network
diagram.

The next step is the scheduling phase, and it requires an
estimate of the time required to accomplish each of the work
items previously identified. With the use of the network
diagram, computations are made to provide information
concerning the time schedule characteristics of each work item
and the total time necessary to complete the project.

Although these comments seem to suggest that CPM
must follow a definite step-by-step order, this is not the case in
actual usage. For example, the five planning steps often pro-
ceed concurrently. For the purposes of this discussion, it will
be assumed that they are treated separately in the order listed.

The computations previously mentioned are actually
only simple additions and subtractions. Although the actual
computation is simple and very easy, there are usually so
many of them required on an actual project that the process
becomes very tedious. For this reason, many contractors use
computers to produce their CPM schedules. Furthermore,
with the use of PC, the schedule may be updated even on a
weekly basis without undue hardship. With the addition of
some programmed logic in a computerized network system,
complex scheduling problems can be worked out rapidly
and optimum solutions can be reached. A task that would be
impossible within the allowable time if it had to be done
manually can be accomplished in minutes by computer after
developing the input data required. For more sophisticated
schedules, some computer management firms can provide
additional levels of service for network scheduling to own-
ers, contractors, architects, and engineers.

For a full understanding of the method, some under-
standing of the calculations that are necessary and an
understanding of the terminology used are required. In
addition, there are many applications of CPM in which
manually developed data are adequate and quite usual.
Therefore, the following explanations are based upon

manual procedures. They are followed by some examples
showing how the data developed are printed out when
computer methods are used, along with some elementary
instructions as to the use of the computer printouts by the
Resident Project Representative.

BASIC PROCEDURE 
IN SETTING UP A CPM
SCHEDULE
Normally, the network scheduling is started right after the
award of the project. Because the prime purpose of the sys-
tem is to produce a coordinated project plan, the principal
subcontractors must also be entered into the planning stage.
Normally, the general contractor sets the general timing for
the project; the individual subcontractors then review their
portions of the work, and the needed alterations are made.

The basic procedure used by the planning group is to
“talk” the project through first. This way the project is sub-
ject to careful, detailed, advance planning. This planning
alone justifies the time spent on CPM. Usually, the network
diagram is then constructed in a rough form and the job is
broken up into basic elements; then the sequential order of
construction operations is discussed. It is often helpful to list
the major operations of the project and use them as a means
of developing the preliminary diagram.

PROJECT PLANNING
The first phase of CPM is that of planning. The project
must first be broken down into time-consuming activities.
An activity in CPM is defined as any single identifiable work
step in the total project. The extent to which the project is
subdivided into activities depends upon the number of
practical considerations; however, the following factors
must be taken into account:

1. Different areas of responsibility, such as subcontracted
work, that are distinctly separate from the work being
done directly by the prime contractor

2. Different categories of work as distinguished by craft or
crew requirements

3. Different categories of work as distinguished by equip-
ment requirements

4. Different categories of work as distinguished by materials
such as concrete, timber, or steel

5. Distinct and identifiable subdivisions of work such as
walls, slabs, beams and columns

6. Location of the work within the project that necessitates
different times or different crews to perform

7. Owner’s breakdown for bidding or payment purposes

8. Contractor’s breakdown for estimating or cost accounting
purposes

9. Outage schedules or limiting times that existing utility
services may be interrupted to construct the project
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FIGURE 14.1. Activity Arrow.

The activities chosen may represent relatively large segments
of the project or may be limited to only small steps. For
example a concrete slab may be a single activity or it may be
broken into separate steps necessary to construct it, such
as erection of forms, placing of steel, placing of concrete,
finishing, curing, and stripping of forms or headers.

As the separate activities are identified and defined,
the sequence relationships between them must be deter-
mined. These relationships are referred to as job logic and
consist of the necessary time and order of construction
operations. The three logic relationships are predecessor,
successor, and concurrent. A predecessor activity is one that
is followed by another activity. A successor activity is one
that is preceded by another activity. Concurrent activities
are those activities that can proceed at the same time.
When the time sequence of activities is being considered,
logic constraints must also be considered; these are the
practical limitations that can influence the start or finish of
certain activities. For example, an activity that involves the
placing of reinforcing steel obviously cannot start until
the steel is on the site. Therefore, the start of the activity
of placing reinforcing steel is “restrained” by the time
required to prepare and approve the necessary shop
drawings, fabricate the steel, and deliver it to the job. It is
quite common to treat logic constraints much the same as
activities and to represent them on the network diagram.

FUNDAMENTALS OF CPM
The first step in understanding the critical path method
(CPM) is to learn the meaning of the terms used, the sym-
bols involved, and the rules of network scheduling. The fol-
lowing paragraphs are presented to define the principal
terms and summarize the most important rules for network
planning and scheduling.

Activities
After the activities have been identified and their logic
established, it is time to construct the job graphically in
the form of a network diagram. If a computer is to be used
to develop the network, it is still best to start by hand-
drawing a network diagram. Starting with the computer
keyboard is similar to installing the electrical system in a
building without a wiring diagram. This can be a costly
way of finding errors.

The basic symbol for an activity is an arrow or a bar. It is
a general practice to think of the arrow as moving from left
to right, and that “time” also passes from left to right on the
diagram. A basic relationship is that of the event to an arrow
or activity. As distinguished from an activity, an event is the
instant of time at which an activity is just starting or finish-
ing. An activity is preceded by an event and followed by an
event; in other words, it has to have both a starting point and
a stopping point. The arrows representing activities are not
vectors, and their lengths and slopes are not significant. Also,
unlike precedence diagraming, in arrow diagraming format

the activity arrows can be straight, bent, curved, or whatever
shapes the user chooses. The real essence of the diagram is
the manner in which the activities are joined together into a
total operational pattern or network.

Each activity in an arrow network diagram is shown as
an arrow along with a pair of circles representing the starting
and finishing events of each activity; then, each activity is
numbered for reference. In the activity arrow in Figure 14.1,
the activity is “place concrete” and its i–j designation is
(9–10). As an illustration of some of the activities that might
be involved in a “project” to drill a hole 660 mm (24 inches)
in diameter by 4.6 m (15 ft) deep and fill it with concrete, the
activities involved might be as follows:

Approve and sign contract.

Obtain building permit.

Order and deliver drill rig.

Order and deliver concrete.

Locate and lay out the hole.

Drill hole.

Place concrete in hole.

Clean up site.

Job Logic
The job logic or time-sequence relationships among the
various activities involved in the previously mentioned
project are the next steps to determine. The sequence of
operations will be as shown in Figure 14.2. In elementary
form, this is the type of information that is generated while
a project is being “talked through.” For the purposes of
CPM, job logic requires that each of the activities in the
network have a definite event to mark its starting point.
This event may be either the start of the project or the com-
pletion of preceding activities. It is not possible in CPM to
have the finish of one activity overlap beyond the start of a
succeeding activity. When such a condition appears to pre-
sent itself, it is a sign that work must be further subdivided.
It is a fundamental rule that a given activity cannot start
until all those activities immediately preceding it have been
completed. Normally, the job logic is not written down in
tabular form. It is only for the purposes of presenting a
clear example that a separate tabulation is made here. In
practice, an arrow diagram may be drawn along with the
development of the job operational plan, as shown in
Figures 14.3 and 14.4.

In the course of explaining the structure of a CPM dia-
gram sufficiently to enable the Resident Project Representa-
tive to read and understand the symbolism involved, a few
special symbols and conventions will be covered in following
paragraphs.
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FIGURE 14.3. Activity Diagram Showing Job Logic of a Simple Problem in Arrow 
Diagraming (i–j) Format.

Dummy

FIGURE 14.4. Activity Diagram
Showing Use of a Shared Predecessor
in Arrow Diagraming (i–j) Format.

Dummy Arrows
Frequently a dotted or dashed arrow will be found in a
CPM arrow diagram. These are generally accepted symbols
for a dummy arrow, which is a way of indicating that the
completion of one activity restrains the start of two or
more other activities. The dummy is nothing more than a
slightly awkward way of representing such a dependency.

In Figure 14.4, the dashed arrow (15–16) is an example
of a dummy arrow, because the start of (16–20) cannot begin
until both (05–15) and (05–16) have been completed,
whereas activity (15–20) can begin immediately after (05–15)
has been completed, regardless of whether or not (05–16) has
been completed. The direction of the arrow indicates the
time flow of construction operations, and the sequential
order cannot back up against a dummy arrowhead.

Another common usage of dummy arrows is to give each
activity its own numerical i–j designation for easy identifica-
tion as a computer “address.” In Figure 14.5 three activities are
shown that are parallel (concurrent) to one another and share
a common start and finish point. As indicated in the figure,

however, each of the three activities would have to be
identified by the same i–j number of (19–25). Although this
might be no particular hardship if the network was being pre-
pared manually and the diagram was always in front of the
user, if the CPM was being computer generated, there would
be no possible way of separating the three activities in the
computer, as they would all appear as the same number, thus
canceling one another out.

When a situation is encountered such as that illustrated
in Figure 14.5, and it occurs fairly frequently, dummy arrows
can be utilized as shown in Figure 14.6 to allow separate i–j
numbers to be assigned to each of the three activities and
still show the dependent relationships.

Thus the three parallel activities shown in Figure 14.5 after
the introduction of the dummy arrows shown in Figure 14.6
may now be identified as activity (20–25), (19–25), and
(21–25), which will satisfy the computer requirement that all
activities must have separate i–j number identities, while the
dashed dummy arrows retain the original concurrent relation-
ship of each activity to the others.

FIGURE 14.2. Preliminary Activity Tabulation.
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FIGURE 14.5. Three Parallel Activities.

FIGURE 14.6. Use of Dummy Arrows
to Preserve Activity Identities.

Events
At the ends of each activity arrow are circles (the most
common system) or other geometric figures. These circles
are placed at the junction of the arrows and they represent
events, or nodes. As mentioned previously, an “event” is
the instant of time at which an activity is just starting or
finishing. CPM is not basically event oriented; that is, it
does not usually emphasize or name the events but merely
refers to them as part of the activity (“start” or “finish”). If
some events are particularly important, they may be
referred to as “milestone events” and may be specially
identified and named on the diagram.

The basic rule applying to an event in arrow diagraming
is that all activities leading into a given event must be com-
pleted before any other event dependent upon it can occur.
This is basic network logic.

Activity Numbering
In CPM diagrams, a number is used to identify each activity.
In arrow diagraming format i–j numbers are used, whereas
in precedence format a single activity number is used for
each activity.

1. Each activity must have its own unique activity 
designation.

2. When event numbers are assigned, the number of preced-
ing activities should be lower than succeeding activities
(preferred rule but not always practical).

Although it is possible for a CPM diagram to be pre-
pared using random numbering, this is especially true where
an activity was inserted into a network that was already
numbered. If rule 2 were strictly applied, all numbers in the
entire network would need to be renumbered to allow the
new activity to have consecutive numbers.

Normally, CPM computer scheduling programs will
automatically number each activity using precedence num-
bering format as it is entered through the keyboard. There is
actually no significance to the activity numbers themselves
except as a means of identifying an activity. Often gaps are

left in the numbering system so that spare numbers are
available for subsequent work refinements or revisions. One
advantage to the use of sequential numbering over that of
random numbering of activities is that it is easier to locate
activities on the network and other reports. It also helps
prevent the inclusion of logical loops, which will be
discussed next.

The preferable system of numbering involves the
assignment of numbers by skipping gaps so that there is
sufficient room to add activities. Numbering in increments
of 10, while skipping blocks of 100 from time to time, is the
preferred method.

There are two basic practices used in assigning numbers.
The most common is by area or phase. The second is by the
type of work.

1. In the first method, each separate location or phase of
the project would have a unique series. This makes it
easy to find the work being performed in a specific area
and to know the number of similar activities in other
areas. For example, all activities on the first floor of a
building could be numbered in the 1,000 series, while
activities on the second floor would be numbered in the
2,000 series. This would make it possible for sheetrock
on the first floor to be activity 1,120, while activity 3,120
would be sheetrock on the third floor.

2. In the second method, numbering may be by type of
work. This involves identifying activities found in the
same section of the specification with the same prefix.
As an example, all activities found in CSI Division 13
sections of the specification would have a prefix of 13.
Thus 131,222 may designate a certain activity found on
the first floor, while activity 137,222 would be the same
type of work found on the seventh floor.

Logic Loops
The logic loop is a paradox in network planning. It indicates
the requirement that an activity be followed by another
activity that has already been accomplished. In Figure 14.7, a
simple example of a logic loop is shown: where activity B
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FIGURE 14.7. Logic Loop.

FLOAT

FIGURE 14.8. Graphic Illustration of the Concept of Float.
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FIGURE 14.9. Graphic Illustration of Free and Total Float
with All Activities in the Early Start Position.

FIGURE 14.10. Graphic Illustration of Free and Total Float
with Activities B and D in Late Start Position.

cannot start until activities A and D are finished, and activity
C cannot start until activity B is finished. But activity C must
finish before activity D can start, and the logic tie D prevents
activity B from starting until after activity C is finished; thus
activity D is both a predecessor and a successor to activities B
and C. The term logic loop is a misnomer, since if anything, a
logic loop is extremely illogical. Although this is perfectly
obvious in the simple example illustrated, logic loops can be
inadvertently included in large or complex networks without
the scheduler realizing that they are there. Because such
loops are representative of impossible conditions, the net-
work planner will take precautions to try to prevent their
inclusion. The use of a random numbering system allows a
greater likelihood of error by allowing logical loops to
remain undiscovered, as a computer printout cannot indi-
cate any clues to their presence under such conditions. When
a loop occurs, most Network Analysis (CPM) programs will
“freeze.” More advanced computer scheduling programs will
assist the user in discovering the loop and correcting it. It is
wise to study the network diagram carefully at the beginning
of the job to confirm the logic of its structure.

Float Time
Float, sometimes called slack, can best be described as schedul-
ing leeway. When an activity has float time available, this extra
time may be used to serve a variety of scheduling purposes.
The contractor uses float as a management tool for scheduling
and rearranging resources to achieve the most efficient
progress on the project. When float is available, the earliest
starting time of an activity can be delayed, its duration
extended, or a combination of both can occur. To do a proper
job of monitoring of the schedules for noncritical items, the
Resident Project Representative should understand the work-
ing of float times on a project. Briefly, float can best be
described (Figure 14.8) as the difference between the time
available to complete an activity and the time that is actually
required to complete the activity.

Arithmetically, float time is easy to compute, as it is
simply the difference between the early and late dates for an
activity, as illustrated in Figures 14.9 and 14.10. It represents
the available time between the earliest time in which an
activity can be accomplished (based upon the status of the
project to date) and the latest time by which it must be
completed for the project to finish by its deadline. There are
three important timing facts that can be determined from a
CPM network:

1. The earliest time an activity can start and finish

2. The latest time an activity can start and finish without
delaying the project completion

3. The amount of leeway available in scheduling an item
(the difference between 1 and 2, above)

The two primary types of float are free float and total
float. Free float is defined as the amount of time that any
activity can be delayed without adversely affecting the early
start of the following activity. In other words, free float is the
difference between the early finish of an activity and the
early start of all following activities. Total float is defined as
the amount of time an activity can be delayed without
adversely affecting the overall time for the project comple-
tion. It should be understood that just because an activity
has a certain amount of total float, it does not necessarily
mean that activity can use it without creating tighter
scheduling restraints on all of the other activities. It must
be remembered that total float is shared with all the other
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following activities. Free float, however, is not shared with
other activities; thus, it provides a true measure of how
much an activity can be delayed or extended without
adversely affecting any other activity. Why is free float
so important anyway? First, it is invaluable in evaluating
contractor change orders to determine whether or not to
allow additional time on the contract for each change
order. Second, it is invaluable to the owner’s engineer at the
end of the job to assist in evaluating impacts on the con-
tractor’s schedule. Neither of these can be accomplished
with total float alone. In the accompanying illustration
(Figures 14.9 and 14.10), a precedence diagram is used to show
a CPM network involving six different activities. The
activity numbers are shown above the activity bar, and the
numbers below the activity bar represent the time durations
of each bar and float indicator for completion of the project.

In Figure 14.9 all activities are plotted at their early start
position. Figure 14.10 is a graphic illustration of the same
example with all noncritical activities plotted in their late
start position showing use of total float.

If a series of activities is on the critical path of the project,
no float exists; the early and late dates are the same. Some-
times, when a project is behind schedule, the earliest time at
which an activity can begin is after the latest time it can be
done to remain on schedule. Then, not only does no float
exist, but also the difference between the early and late dates
is less than zero (therefore negative) and is now a measure of
how far behind schedule the project is. In this case, the late
start will actually be shown as earlier than the early start.

WHO OWNS FLOAT?1

Network-based project control systems were developed orig-
inally as management tools. They can be abused, however,
and some contractors and owners have turned them into
weapons, on occasion, for use against one another. The
increasing use, or misuse, of network-based management
systems often creates as many problems as it solves. We are
faced with network schedules prepared more as biased docu-
ments to support the originator’s right to claims than as
management tools to help control the project.

These abuses frequently revolve around float. We define
float as scheduling leeway. A more complete definition of
float was given earlier in this chapter.

On one hand, a contractor may create an artificial
network with multiple critical paths. The intent of the con-
tractor would be to present claims if the owner causes delay
on any of the paths. On the other hand, the owner may plan
the project duration and then shorten it. The owner’s intent
would be to obtain a bid on the shortened duration and then
to hold the contractor to the time.

Obviously, these practices reduce an otherwise effective
management tool to a weapon for justifying or denying

claims. The result has been more litigation over more claims
than it might even have been possible to resolve by using the
management tool correctly.

Differing Viewpoints
Contractors and owners view the problem differently. A con-
tractor may question if an owner has the right to direct starts
or delays for specific purposes. Owners, trying to manage
project costs and overall scheduling, may ask if they have the
right to force the contractor to start an activity before an
established late-start date. Too many of these starts could
cause problems toward the end of the job.

For the owner, a week’s slippage in a power plant’s com-
mercial operation date translates into a loss of several hundred
thousand dollars. At the same time, improper or premature
activity starts can cause serious hardship for a contractor, who
may incur additional expense for equipment, material, labor,
and other resources.

The owner’s engineers will attempt to resolve these and
other scheduling problems and will attempt to gain manage-
ment control. Usually, the engineer will make the request in the
contract for one or more of the several network-scheduling
techniques currently available. Such specifications would be
written with the intent to cover all bases for the owner’s protec-
tion. With a combination of appropriate general conditions
and supplementary general conditions, such specifications can
be quite complex.

The contractor, however, using the techniques just
described, will manage to circumvent the specifications of
the owner, and the whole process can wind up in claims and
litigation. Many court decisions have been rendered on such
claims, but none seems to have solved the problem.

Case History
A contractor on a $2-million civil construction project sub-
mitted a network that had been prepared with considerable
care. The only objective of the plan was to get the job done as
efficiently and effectively as possible.

Due to an owner-caused delay, the contractor fell
behind schedule. Later, the contractor submitted a claim for
additional money and a 35-day extension. The owner’s engi-
neers analyzed the network and showed that work on the
next major milestone on the critical path was delayed only
two days. The owner contended that was all the contractor
was entitled to. The contractor said that it was only through
its diligence in accelerating the work that delay was held to
only two days.

The contractor could not support its 35-day claim
because of improper schedule monitoring. The owner’s
engineers had been able to do a better job of network analy-
sis than had the contractor, and the latter had to settle for the
expenses it could prove plus a small sum for supporting its
schedule. The contractor felt, correctly so, that it had been
penalized for its diligence in maintaining the schedule,
despite owner delay.

1Adapted from “Who Owns Float?” an informational brochure by Forward
Associates, Ltd., Novato, CA.
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FIGURE 14.11. Arrow Notation of Two Activities in Series.

FIGURE 14.12. Precedence Notation of Two Activities in Series.

FIGURE 14.13. Arrow Diagram of Four Activities with a
Dummy Arrow Showing a Shared Dependency.

Multiple-Critical-Path Case
A contractor on a $12- to $14-million building project
submitted a CPM network in compliance with the owner’s
specifications. There were several zero-float paths—seven
critical paths! The contractor was anticipating that the
owner would delay one or more of the activities that were
a part of these critical paths, thus allowing the contractor
to file claims against the owner.

During negotiations, the owner cited the seven critical
paths as an unrealistic approach. The contracting firm
responded that it was its plan of work and the owner had
no right to alter it. The negotiation process was soon
reduced to a battle of wits.

What had the contractor done to its network, and what
might it have achieved? First, it increased the duration of
routine concrete pours to three times their normal duration.
If requested to shorten this duration, it would request
payment for accelerated work. To prevent this, the owner
should have the right to refer to standard planning tools
such as estimating guidebooks to determine reasonable
durations of all activities. Exceptions would be negotiated.

The contractor in the foregoing case used “policy or
management constraints” (the preferred way of doing work)
to consume float. These constraints prevent activities from
starting until other preceding activities are sufficiently com-
plete. On detailed analysis, this appeared illogical; however,
the contractor was asked to apply work around techniques,
and it would counter by saying that the changes to its plan of
work would result in extra work and therefore more claims
against the owner.

Unless a contractor is able to provide a rational purpose
for a logic constraint, the owner should have the right to
demand that constraints of this type be removed and the work
replanned when the constraint threatened the critical path,
such as stating how many activities can be within two (or three
weeks) of the critical path, for example. Difficulties such as
those just described might be overcome with adequate specifi-
cations. However, one can hardly hope to anticipate all of the
problems that can arise, particularly if the specifications writer
has limited knowledge of all of the tricks that can be used.

The specifications should protect both the owner and
the contractor. But it should be remembered that the
owner pays for the scheduling system and is entitled to get
what it pays for. The specifications should set forth restric-
tions on falsifying networks to eliminate float. They
should spell out what rights the owner has to utilize float
to its advantage. They should clarify areas where the
owner has the right to apply standard estimating tech-
niques to activities where contractors have obviously set
overly long durations to eliminate float. Generally speak-
ing, case law supports the position that the owner owns
float. A more equitable position, however, would be that
whoever gets to the float first should own it. One way to
state such a position could be: “time extensions will be
granted only if the contractor has used all the float time
available for the work involved.”

PRECEDENCE DIAGRAMING
VERSUS i–j DIAGRAMING
One method of network diagraming is called i–j, or activity on
arrow. This method is less commonly used since it is no longer
supported by most commercially available software. Most of
the rules apply, but instead of numbering the activity, the
events are numbered. Also the logic is limited to conventional
logic: In arrow diagraming, all activities must be completed
before the following activities can begin. The other method of
network diagraming is called precedence diagraming, or
activity on node. In precedence diagraming, the activities are
located on the nodes, not on the arrows. Arrow diagraming is
easier to learn but lacks the versatility (and complexity) of
precedence diagraming.

In the i–j diagram illustrated in Figure 14.11, activity
(5–10) is drilled piers and activity (10–15) is grade beams. The
j node of the first activity becomes the i node of the second
activity. This defines the relationship between the two activi-
ties, and the software relies on this basic principle to track the
relationship between the two activities. Thus it is not necessary
to place a logic tie between every two related activities. BASIC
RULE: All solid-line arrows in i–j diagraming represent both
time and dependency, and all dotted-line arrows are logic ties
only (dummy arrows) and do not represent time.

Figure 14.12 illustrates the same network relationship
using a precedence diagram in a box-node format. BASIC
RULE: All arrows in precedence networks represent logic ties
only. Time is indicated either within the box on box-node
format or by time scaling the box into an activity bar, as
shown in Figure 14.15.

In arrow diagraming, when four activities are combined
in a network where one activity shares a dependency on a
predecessor activity with another activity, a dummy arrow is
introduced into the network, as illustrated in Figure 14.13, to
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FIGURE 14.14. Box-Node Precedence
Diagram of the Same Four Activities
Shown in Figure 14.13, with a
Restraint.

FIGURE 14.15. Time-Scaled
Precedence Diagram of the
Same Four Activities Shown
in Figure 14.13, with a Restraint.

show the relationship in the illustrated case of activity 5–10
to the following activities 10–15 and 25–30. A dummy arrow
differs from an activity in that it does not represent time,
only dependency. It is the same as a conventional logic tie in
a precedent network in that it constrains the start of a suc-
ceeding activity by the finish of its predecessor, shown in
Figures 14.14 and 14.15.

The analogy is apparent. If processed on a CPM program,
the output would be identical, except that the i–j printout
would contain one dummy and the precedence diagram
would contain no dummy. However, the printout of the
precedence diagram would have to contain a supplementary
list of relationships for the user to determine and maintain the
logic. With some programs, the supplementary list can be
quite awkward to use. But it is important that one be included
with every schedule, because it is the only sure way of tracing
the logic of the schedule.

PRECEDENCE FORMATS
The emergence of practical computer graphics as a mean-
ingful substitute for hand-drafted network diagrams along
with more sophisticated networking programs, and pressure
by the software companies, has led to the virtual elimination
of the i–j method. This has led to different types of formats
containing not only the desirable elements of arrow and
precedence diagrams, but some additional attributes as well.
In this respect this new hybrid format can be superior to
either of its predecessors.

Under this later precedence diagram format, which is
referred to as activity-on-node precedence diagraming, a long,
narrow node resembling a bar on a bar chart represents each
activity. This format, because it is actually a variation of a
precedence diagram, does not use dummy arrows, just

dependency arrows. Under this format, float time can be
represented as a single line following the activity node,
which is represented by a bar.

When this is combined with a programmed time line, the
resulting time-scaled network becomes understandable by
people of any background. If each bar happened to be located
on its own separate line and was properly identified in the left
margin, non–CPM-trained users could view the resultant dia-
gram as a simple bar chart by simply ignoring the dependency
lines. Some users have actually created what is referred to as
“dependency bar charts,” which is just another network dia-
graming format. Those trained on network diagrams of any
format can utilize the new scheduling format just as before,
whether trained on arrow or node diagraming formats.

While hand-drawn network diagrams are still preferred
by the most experienced schedulers, they are falling out of
favor with the do-it-yourself scheduler using PCs. Although
there is no need to draft a finished diagram on most projects,
a rough drafted diagram is still the best method of developing
proper logic. Logic tends to be lost once a program swallows
it. Missing or improper logic is easy to spot as a rough drafted
diagram is being prepared. So much rides on the quality of
the logic it is best to map it out first. Starting with a keyboard
and mouse before the logic is developed and checked is an
invitation to the types of errors discussed in earlier parts of
this chapter, and the costs can be high.

READING A MANUAL CPM
NETWORK SCHEDULE
As arrow diagraming is frequently utilized, and the logic of
an arrow diagram seems more obvious graphically, the
emphasis in this book will be placed upon the reading of
CPM arrow diagrams and the associated tabular data.
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FIGURE 14.16. Step 2: Establish Job
Logic and Dependencies (Arrow
Format).

The term critical path, of course, refers to that portion or
those portions of the work that are the bottlenecks in the
construction process. Obviously, the total project cannot be
completed earlier than those portions of the work that
require the most time to complete. On complex schedules it
is impossible to determine by examination of the network
diagram which paths represent the critical path—thus
computers have come into the picture. In this manner, all
possible combinations of tasks and activity times, early and
late starts and finish dates, and float times can be analyzed by
the computer until all of the key times can be determined
from the computer printout. In addition, the computer
determines the critical path or paths, as the case may be, and
any overruns in time along the critical path will result in a
schedule overrun.

If performed manually, CPM does not have the benefit
of tabular printouts, which give key time data; thus, the user
must rely upon observation of the diagram itself. Although
on a very simple arrow diagram it may be possible to deter-
mine the critical path, it is normally necessary to construct a
time-scaled network from the arrow diagram before any
true scheduling can be determined. The arrow diagram of
Figure 14.16 simply shows the logical relationships between
the various project activities.

Before time scaling the arrow diagram in Figure 14.16,
observe the effect of adding activity times from
1–3–6–8–13–16–17–18. Activity B (1–3) has a time of 7 days;
activity F (3–6) has an activity time of 4 days; activity L (6–8)
has an activity time of 8 days; activity M (8–13) has a time of
10 days; activity U (13–16) has a time of 10 days; activity
X (16–17) has a time of 4 days; and activity Y (17–18) has a
time of 4 days. Added together they total 47 days. Compare
this with the path through 1–3–6–12–16–17–18, which also
totals 47 days. From this it might at first appear that both
paths are critical and that the minimum time to complete the
project was 47 working days.

By plotting each activity on a timescale chart (Figure 14.17)
and adjusting the start and finish times to be compatible
with the logic expressed in the arrow diagram, it can be
seen that some notable limitations come into view. The chart
is based upon early start and finish dates with float time

indicated by the single lines. In Figure 14.16 the numbers in
the circles represent the i–j numbers for the activities, based
upon early start and late finish. The numbers under the lines
represent the amount of time required in days to complete
the activity.

First, the path of 1–2–5 would appear from the arrow
diagram to be simply the sum of activity times of A and D,
which totals 9 days. Yet it should be noted that path 1–3–5
adds up to 7 days plus 3 days, or a total of 10 days to get from
event 1 to event 5. Thus, the controlling time to reach event 5
is of course 10 days, not 9 as it might appear at first, and
obviously, path 1–2–5 then includes 1 day of float time.

By careful inspection of the time-scaled network, it can
be seen that path B, F, L, M, U, X, Y (1–3–6–8–13–16–17–18)
contains a total of 2 days of total float time. By continuing the
inspection of the arrow diagram and the time-scaled chart, it
can be further noted that the path through activities B, E, and
J (1–3–5–10) cannot proceed past event 10 until the comple-
tion of activity K (6–12), as indicated by the dummy arrow.
Therefore, event 10 must be delayed until the completion of
event 12. (On the time-scaled chart they are equivalent as far
as being completed on the same day.)

It should be noted that the path from event 10 to event 16
is a total of 6 days, in contrast to the 4 days required from event
12 to event 16. Also, since both events are held up until the
completion of activity K (event 12), the new path becomes
(1–3–6–12–10–16–17–18). The new path then follows through
activities B–F–K–dummy–S–X–Y, which totals

not the 47 days as first supposed!
It now appears that in comparison with the other paths

analyzed, the one discussed is the critical path for this sample
project, as all of the other paths contain float time.

Many of the questions that arise in construction
involve the establishment of early and late start and finish
dates for each activity. These dates represent the earliest or
latest that any event can be started or finished without
changing the critical path of the project. Any change in the
starting time of any event on the critical path must result in
a change in the completion date of the project. Thus if

7 + 4 + 24 + 6 + 4 + 4 = 49 days
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FIGURE 14.17. Step 3: Construct Time-Scaled Diagram (Precedence Diagram Activity-on-Node
Format).

activity F (3–6) started 3 days late, the time required to
complete the project would be 52 days because activity F is
on the critical path. However, if event 11 started 10 days
late, the completion date of the project would probably not
be affected, as it has 10 days of free float time following it
on the time-scaled chart. Note, however, that the early start
date for activity R cannot change because it is contingent
upon the completion of activities I and N, which allow no
time variations.

Other questions may be asked, such as: Before activity R
can begin, what other activities must be completed?

Working back from event 11 on the arrow diagram of
Figure 14.16, it can be seen that activities N and Q must
both be completed first, plus all the activities that must
necessarily precede activities N and Q, as outlined in what
follows:

1. Working back from event 11, note that N and Q must
be done.

2. Then, back from event 9, only activity G must be done.

3. Back from event 7, both activities H and I must be
completed.

4. From event 4, only activity C must be done.

5. Back from event 5, both activities D and E must be
completed.

6. Back from event 3, only activity B must be done.

7. Finally, back from event 2, only activity A must be done.

Do not overlook the significance of the dummy arrow,
however. It should be noted that before any work can pro-
ceed beyond event 10, it is required that activity K must be

completed. To proceed beyond event 10, not only must
activities E and J be completed, but also because of the
dependency upon completing activity K, all three activities
B, F, and K must be completed before activity S can start.

Float Time in the Sample Problem
As stated earlier, the float of an activity represents the
potential scheduling leeway. When an activity has float
time available, this extra time may be utilized to serve a
variety of scheduling purposes. When total float is avail-
able, the earliest start of an activity can be delayed, its
duration extended, or a combination of both can occur as
long as the late finish time is not exceeded. To do a proper
job of scheduling of noncritical activities, it is impor-
tant that the user understand the workings of float or
slack time.

As mentioned previously, the total float of an activity is
the maximum time that its actual completion can go beyond
its earliest finish time and not delay the entire project. It is the
time leeway that is available for that activity if the activities
preceding it are started as early as possible and the ones
following it are started as late as possible. If all of the available
total float is used on one activity, a new critical path is cre-
ated. The free float of an activity is the maximum time by
which its actual completion date can exceed its earliest finish
time without affecting either the overall project completion
or the times of any subsequent activities. If an operation is
delayed to the extent of an activity’s free float, the activities
following it are not affected, and they can still start at their
earliest start times.
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Thus, in Figures 14.16 and 14.17, the total float of the
activity T (12–16) would be as follows:

Critical path from event 12 to event 16 is

Completion time for activity T is 4 days

Early start time for activity T (from events 12 to 16):

Late start for activity T would be:

Thus, as long as the time required to complete activity T
does not exceed (4 + 2) = 6 days, the critical path time will
not change. As soon as activity T goes to 7 or more days, the
time to complete the work will change. Similarly, if such
would occur on a noncritical path and cause that total path
to exceed the original critical path, a new critical path is cre-
ated. The danger is that if one activity uses all of the total
float, it is gone for good. From then on the contractor is on a
critical path.

A good example can be seen by considering two sequen-
tial activities, such as placing conduit for a concrete pour
and actually making the pour. Assume that these activities
are not on the critical path and that the difference between
the early and the late dates is a total of 10 days. Assuming
that no other activities will have any effect on the two men-
tioned, how much total float does the conduit activity have?
The answer, of course, is 10 days—the difference between
the early and late start or the early and late finish. Now, how
much total float does the pour activity have? The answer to
that, too, is 10 days, computed in the same manner. Then,
how much total float does the entire sequence of activities
have—20 days? No, because total float cannot be added; the
sequence or chain of activities still has only 10 days.

What if the electrician is three days late in starting? As of
the time started, there are only seven days of total float. The
general contractor has also been reduced to seven days of
total float. What if the electrician finishes seven days late?
Now the general contractor has no float—the contractor is
on a critical path.

The point is that individual activities do not really have
total float individually. Chains of activities have total float,
and all of the activities in the chain share the same total float
time. If one activity uses it up, it is gone for good and is no
longer available for the other activities.

READING A COMPUTERIZED
CPM NETWORK SCHEDULE
By far, the majority of cases of CPM scheduling that will be
encountered by the Resident Project Representative will
involve the use of computer-generated scheduling data

T = (35 + 2) = 37days
path1- 3 - 6 - 12 plus  float  time  for  activity

path 1- 3 - 6 - 12, which totals 35 days

Total f loat time is (6 - 4)days = 2 days

12(10) to 16 = 6 days’ time

required of the contractor by the construction contract.
Documents that should be made available to the Resident
Project Representative are the network diagram, the tabular
printout of the various types of data, and a narrative
explaining any changes to the schedule. It is also wise to
require that the contractor provide a licensed copy of the
software so that the Resident Project Representative will be
able to read the schedule. The contract should also state
whether scheduling data should be submitted in digital
form, hard copy, or both.

Although some of the tabular reports may include con-
tractor costs and resource data as well as time-scheduling
data, most resident engineers or inspectors will probably be
interested only in the time-scheduling data and the narrative.
The contractor should be required to update the schedule by
means of computer on a regular basis so that all information
is up to date. Monthly updating is common, but the frequency
should be a function of the complexity of the project and its
time sensitivity. The level of detail in the updated schedule
should be appropriate for project management and can be
controlled by stating the length of activity durations, for
example, “activities with durations of no more than 10 days”
(Associated General Contractors guide specification). Of
particular concern would be the redistribution of slack times
if portions of total slack have been used by certain individual
activities. Such redistribution is important material that
should be addressed in the narrative that accompanies the
updated schedule. The data are sorted and arranged into user-
friendly tabular lists that should all contain both free and total
float. Both categories of float must be included in order to
fully understand what is happening with the project and what
impact change orders have made or may make to the work.

As an example, a CPM schedule prepared for the
Aerospace/Mechanical Engineering Building for the Univer-
sity of Arizona provided printouts of the following types of
data grouped into separate charts or tabular reports called
sorts, illustrated here.

1. Bar chart (Figure 14.18)

2. Sort by activity or i–j numbers (Figure 14.19)

3. Sort by total float/late start dates. (Figure 14.20)

4. Sort by early finish dates (Figure 14.21)

Although the basic principle of CPM is based upon net-
working of all activities as a means of establishing valid logic
relationships between the various work activities, the time-
tested bar chart has not gone entirely out of style. As shown
in Figure 14.18, it is still the most useful scheduling tool for
communicating scheduling requirements to a layperson.

However, a bar chart by itself is not a valid scheduling
tool unless it is first preceded by a network schedule to vali-
date the activity logic. In one case [Mega Construction Co.,
Inc. v. United States, 29 Fed Cl. 396 (1993)], the Court of
Federal Claims denied a delay claim because the contractor’s
bar charts failed to establish the logic relationships between
disrupted tasks and other activities on the schedule’s critical
path. The court said that the contractor’s bar chart was
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FIGURE 14.18. Computer Printout of Bar Chart.
(CPM by Forward Associates, Ltd. Contractor: Sletten Construction Company. Owner: University of Arizona. Reproduced by
permission.)

inadequate because it did not indicate the interdependence
of any one or more of the work items. In short, because it
was not based upon CPM.

University of Arizona Project
The CPM network in Figure 14.22 was drafted using the i–j
method on one 762-mm × 1,066-mm (30- × 42-inch) sum-
mary network and three 762-mm × 1,066-mm (30- × 42-inch)
sheets of detail net for the Aerospace/Mechanical Engineering

Building, supplemented by computer printouts covering each
reporting period.

On the detailed network plan shown in Figure 14.22, the
critical path is indicated by a heavy, dashed line. Of particu-
lar note on this sheet is the fact that at times there is more
than one critical path during this phase of the work. Thus, if
any change occurs to delay the work along any of the critical
paths, that one path will become the one critical path unless
similar delays occurred along another path that would
exceed those of the one just affected.
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FIGURE 14.19. Sort by Activity (i–j) Numbers.
(CPM by Forward Associates, Ltd., Novato, California. Contractor: Sletten Construction Co. Owner: University of Arizona.
Reproduced by permission.)

It may be noticed that this network was hand-drafted
without a time scale, using the i–j method. The system of dia-
graming is an arrow diagram with activity-on-arrow notation.
A portion of the same schedule in computer-generated
precedence format is shown in Figure 14.23.

Schedule Reports
By observation of each of the computer printouts, it can be
seen that the column headings are all identical. The only dif-
ference between them is the arrangement of the activities on
the sheets. On one, all activities are arranged in numerical
order by i–j node numbers; in another they are all arranged in

the order of dates of early finish of each activity; in another
they are all arranged in the order of the amount of float time
per activity.

To take just one example, activity 1,042–1,043 is included
in each of the three sample schedule reports shown in
Figures 14.19–14.21. In each report, the early start date
is January 23, 1995, and the early finish date is shown as
February 3, 1995. The late start date for the same activity is
shown as 26 January and the late finish date as 8 February,
the total float time is 3 days, and the free float is shown as
zero. Thus, the only difference between the entries on the
various report “sorts” is the sequence or arrangement of the
data on the sheet.
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FIGURE 14.20. Sort by Total Float.
(CPM by Forward Associates, Ltd., Novato, California. Contractor: Sletten Construction Co. Owner: University of Arizona.
Reproduced by permission.)

Note activity 1,030–1,031 in Figure 14.19. This is a sort
by i–j numbers. All activities in this report format have been
arranged in the numerical order of their activity numbers, as
shown in the first two columns headed “I” and “J.” Thus, if
the user is searching for an activity by its number, it can
easily be found by reference to this “sort.”

In Figure 14.20, however, the same data used in the sort
by i–j numbers has now been rearranged by the computer in
the order of total float. Thus, if the user reads the two far-
right columns headed “TOTAL FLOAT” and “FREE FLOAT,”
the user can readily locate all activities with the specified
amount of float.

Note activity 1,042–1,043 in Figure 14.20. The total float
indicated for this activity is 3 days, yet the amount of free
float is zero. This indicates that there is no leeway in the indi-
vidual schedule for that activity, but any float is the result of
slack time somewhere else in the network. By comparison,
see activity 1,020–1,021 in Figure 14.20, which shows that
there is no float time of any kind available for this activity.
This is an indication that the activity is on the critical path.
By locating this activity on the CPM network in Figure
14.20, it can be seen that this is truly the case.

Similarly, in Figure 14.21, the data have again been
rearranged, this time in the order of “early finish dates” for each
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FIGURE 14.21. Sort by Early Finish Dates.
(CPM by Forward Associates, Ltd., Novato, California. Contractor: Sletten Construction Co. Owner: University of Arizona.
Reproduced by permission.)

activity. If it is desired to determine all items that will be finished
as of any given date, reference to this “sort” will show them.

On the schedule reports shown in Figures 14.19–14.21 an
example of total and free float for a given activity can be
shown. Activities 1,004–1,010 and 1,002–1,010 are concurrent,
followed by successor activity 1,010–1,014, which is on critical
path, a fact that can be observed on both the printouts and the
detailed network plan. Activities 1,004–1,010 and 1,002–1,010
each show 3 days of total float and 3 days of free float, followed
by activity 1,010–1,014, which has no float because it is on crit-
ical path. In this case, delaying either 1,004–1,010 or 1,002–1,010
by 3 days will place that activity on critical path. From the net-
work diagram it is evident that 1,010–1,014 cannot proceed

until all three predecessor activities have been completed. The
late finish dates of each of the predecessor activities are shown
in the schedule report as December 8, 1994. The early/late
start date for 1,010–1,014, which is on critical path, is shown
on the schedule reports as December 9, 1994. The early finish
dates of predecessor activities 1,002–1,010 and 1,004–1,010
are shown as December 5, 1994, a difference of 3 days between
the early finish date of 5 December and the late finish date of
8 December, which accounts for the indicated 3 days, float
before the early/late start date of critical path activity
1,010–1,014. Thus any overrun in the completion date of
either of the predecessor activities would have an immediate
adverse effect on the completion date of the project.
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FIGURE 14.22. Example of Hand-Drawn Network Graphics in Arrow Diagraming (i–j) Format.
(CPM by Forward Associates, Ltd., Novato, California. Contractor: Sletten Construction Co. Owner: University of Arizona. Reproduced by
permission.)
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FIGURE 14.22. Continued 



FIGURE 14.23. Time-Scaled Computer-Generated Network of University of Arizona Aerospace/Mechanical Engineering 
Building in Precedence Format.
(CPM by Forward Associates, Ltd., Novato, California. Contractor: Sletten Construction Co. Owner: University of Arizona. Reproduced by permission.)
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Review Questions

1. Name the five basic steps in setting up a CPM schedule.

2. Define free float and total float.

3. What type of scheduling is defined as an “activity-oriented”
system? What type is defined as an “event-oriented”system?

4. In what kind of diagraming does an arrow represent
both dependency and duration?

5. Define a logic loop.

6. Can a network schedule legitimately contain more than
one critical path? Explain.

7. Under the guide specifications of the Associated General
Contractors (AGC), all work activities should be broken

down into work activities not exceeding what maximum
number of days?

8. A critical path network is based on which of the following?

a. Dates
b. Computer programs
c. Logical networks

9. Is activity-on-node diagraming more closely related to
arrow diagraming or to precedence diagraming?

10. What is a dummy arrow?

11. What is a “critical path”?
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CONSTRUCTION OPERATIONS

CHAPTER FIFTEEN

Although most of the material in this book could be
classed as part of the contract administrator’s and
Resident Project Representative’s normal construc-

tion operations, separate chapters have been presented to
cover material that relates to the more complex functions
that are necessary, as well as the more lengthy subjects that
require special clarification. Thus, the subject of this chapter
is of more general nature. The day-to-day considerations
experienced by the Resident Project Representative, along
with an understanding of who is responsible for what, are
the principal items covered. That is not to imply that the
material is unimportant or noncontroversial, as some of the
day-to-day activities that must be endured by the Resident
Project Representative would challenge the patience of even
a stone statue.

Following are the paraphrased words of Gene Sheley,
editor of Western Construction magazine,1 who admittedly
was not thinking about inspectors when he wrote:

The Resident Project Representative must be an expert in engi-
neering, architecture, construction methods, labor relations,
barroom brawls, public relations, and should have an extensive
vocabulary in graphic and colorful construction terms. He or
she must be able to work closely with contractors, subcontrac-
tors, engineers, architects, owners, and agree with frequent
directives that make no sense from people who know less than
he or she does; he or she must be able to understand then
ignore environmental impact reports and regulations without
the Sierra Club finding out, and he or she must cooperate with
construction superintendents and contractor quality control
representatives, and avoid backing his or her automobile into
the privy while they are inside.

The resident inspector must have skin like an alligator, the stom-
ach of a billie goat, the temperament of a Presbyterian minister,
nerves of chrome-molybdenum steel, the fortitude of Job, and
the physical strength to take care of a situation when all else fails.

He or she should enjoy his or her job, and will probably love the
working conditions, except for the dust, numbing cold, searing
heat, knee-deep mud, mosquitos, rattlesnakes, scorpions, muck-
covered office trailers, questionable toilet facilities, and physical
assault by frustrated foremen.

If you still want to be the Resident Project Representative or
inspector, the job is yours.

AUTHORITY
AND RESPONSIBILITY 
OF ALL PARTIES
The owner as a contracting party has several especially
reserved rights. Depending upon the type of contract and its
specific wording, the owner may be authorized to award
other contracts in connection with the same work, to require
contract bonds from the contractor, to approve the surety
proposed, to retain a specific portion of the contractor’s
monthly progress payments, to make changes in the work, to
carry out portions of the work with the owner’s own forces in
case of contractor default or neglect, to withhold payments
from the contractor for adequate cause, and to terminate the
contract for cause. The right of the owner to inspect the work
as it progresses, to direct the contractor to expedite the work,
to use completed portions of the work before contract com-
pletion, and to make payment deductions for incomplete or
faulty work are also common contractual provisions.

The contract between the owner and the contractor also
imposes some responsibilities on the owner. For example,
most construction contracts make the owner responsible for
furnishing property surveys that describe or locate the pro-
ject on the site, for making periodic payments to the contrac-
tor, and for making land surveys that establish the boundaries
of the property upon which the project is to be located. The
owner is also obligated to make extra payment in case of
eventualities that were not anticipated in the contract, as well
as to allow extensions of time to complete the work for such
unanticipated conditions.1Used with permission of Gene Sheley, Editor, Western Construction.
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It is important to note, however, that the owner cannot
intrude into the direction and control of the work. By the
terms of the usual construction contract, the contractor is
classed as an “independent contractor,” and even though the
owner has certain rights with respect to the conduct of the
work, the owner cannot issue direct instructions as to methods
or procedures unless specifically provided for under the terms
of the contract. The owner does not have the authority to
interfere unreasonably with construction operations or other-
wise unduly assume the functions of directing and controlling
the work. If the owner were to assume such authority, it would
relieve the contractor from the responsibility for the completed
work as well as for the negligent acts committed by the
contractor in the course of the construction operations—in
short, the owner would be acting as a general contractor and
would thus have to expect to inherit all of the responsibilities,
risks, and liabilities of that position.

The Architect/Engineer as a Separate 
Design Organization
Except for cases in which both design and construction are
performed by the same contracting party (design–build or
turnkey construction), or in which the owner has its own 
in-house design capability, the architect/engineer, as a separate
design firm, is not a party to the construction contract, and no
contractual relationship exists between the architect/engineer
and the contractor. The design firm is a third party that derives
its authority and responsibility from its contract with the
owner. When private design professionals are utilized by the
owner, the construction contract substitutes the architect/
engineer for the owner in many important respects under the
contract. However, the jurisdiction of the architect/engineer to
make determinations and render decisions binding under the
construction contract is limited to the specific terms of the
construction contract. The architect/engineer often represents
the owner in the administration of the contract and acts for the
owner in the day-to-day administration of construction opera-
tions. In such contracts, the architect/engineer advises and
consults with the owner, and communications between
the owner and the contractor are usually made through the
architect/engineer. Article 9 of the Standard General Condi-
tions of the Construction Contract of the Engineer’s Joint
Contract Documents Committee (EJCDC) contains typical
provisions regarding the architect/engineer’s role in construc-
tion contract administration.

Construction contracts of this type impose many duties
and bestow considerable authority on the architect/engineer.
All construction operations are to be constructed under the
surveillance of the architect/engineer, who is generally
responsible for overseeing the progress of the work. It is nor-
mally the architect/engineer’s direct responsibility to see that
the quality of work and materials is in conformance with the
requirements of the drawings and specifications. To assure
fulfillment of these conditions, the architect/engineer firm
or its Resident Project Representative (resident engineer or
inspector) exercises the right of job inspection and approval

of materials. In addition, that firm may exercise the privilege
of inspecting the contractor’s general program of field pro-
cedure and even the equipment that is planned for use, as
well as the schedule and sequence of operations to complete
the work. Should the work be lagging behind schedule, the
design firm or its field representative may reasonably
instruct the contractor to speed up the work.

The fact that the architect/engineer retains the privilege
of approval of the contractor’s methods does not mean that
it is assuming responsibility for them. The rights of the
architect/engineer are essentially those of assuring that the
contractor is proceeding in accordance with the provisions of
the contract documents, and that the contractor’s methods or
equipment are capable of accomplishing this objective.

The contract documents often authorize the architect/
engineer to interpret the requirements of the contract. The
usual wording is that the “decision of the architect/engineer
shall be binding and final, and shall bind both parties.”
Actually, the jurisdiction of the architect/engineer is limited
to the settlement of questions of fact only, such as what
materials, quantities, or quality is required, or whether the
work meets the contract requirements. The answers to ques-
tions of fact require the professional knowledge and skill of
the architect/engineer, and it is proper that he or she should
make such decisions. In the absence of fraud, bad faith, or
gross mistake, the decision of the architect/engineer may, in
fact, be considered as final unless the terms of the contract
contain provisions for appeals or arbitration.

With respect to disputed questions of law, however, the
architect/engineer has no jurisdiction. He or she cannot
deny the right of a citizen to due process of law, and the con-
tractor has the right to submit a dispute concerning a legal
aspect of the contract to arbitration or to the courts.
Whether a particular matter is one of fact or one of legal
construction can depend upon the language of the contract.
Matters concerning time of completion, liquidated damages,
and claims for extra work are usually points of law, not fact.

The General Contractor
As you might assume from a document prepared by and
especially for the owner, the contractor appears to have fewer
rights and more obligations under the contract. The con-
tractor’s major responsibility, of course, is to construct the
project in accordance with the drawings, specifications, and
other contract documents. Despite all the troubles, delays,
adversities, accidents, and other misoccurrences that may
happen, the contractor is generally expected to deliver a
completed project in the allotted time—just as if nothing
had happened to slow down the work. Although some casu-
alties are considered to be justifiable reasons to receive more
construction time, only severe contingencies such as impos-
sibility of performance can serve to relieve the contractor
from contractual obligations.

Regardless of how contracts are awarded for a construc-
tion project, there should always be one party placed in the
position of responsibility for the management and control of
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construction operations to maintain established work
schedules, promote safe working conditions, and avoid
unnecessary disputes and conflicts that result in unjustified
claims for extra compensation. Such responsibility is nor-
mally placed in the hands of a general contractor, except in
those states where local laws require separate prime con-
tracts for mechanical and electrical work. The cost of such
management and control of construction operations,
including the services of a separate person to act as a
mechanical work coordinator for major projects, would
become a part of the general contractor’s bid price. In gen-
eral, the project should include the services of a separate
mechanical work coordinator, but some projects might not
require one because the project is too small to justify one or
the mechanical and electrical systems are uncomplicated.
The specifying architects/engineers must make their own
determination, taking into consideration the percentage of
total work contributed by the mechanical and electrical
trades as well as the complexity of the design. In all
instances, particularly when separate contracts or assigned
contracts occur, the mechanical and electrical specifications
should contain provisions requiring full and complete coop-
eration with the general contractor and its mechanical work
coordinator.

Under the provisions of Article 6 of the General Condi-
tions of the EJCDC, and similar documents of other agencies,
the contractor is expected to give personal attention to the
work, and either the contractor or its authorized representa-
tive must be on the site at all times during working hours.
The contractor is further required to conform to all laws and
ordinances concerning job safety, licensing, employment of
labor, sanitation, insurance, zoning, building codes, and other
aspects of the work. In many cases, failure of the design firm
to properly research restrictions on its project results in
designs that in themselves are not in conformance with all
applicable regulations. Thus, the contractor really inherits a
bucket of worms when the contract calls for conformance to
some technical requirement and at the same time requires the
firm to conform to all codes and laws that clearly show the
original design to be a violation—sometimes, you just cannot
win. Many contracts now include tough new rules designed
to decrease air pollution, noise pollution, dust, and similar
restrictions as well as rules concerning trash disposal, sanitary
wastes, pile driving, blasting, riveting, demolition, fencing,
open excavations, traffic control, and housekeeping.

A general contractor is further held responsible for and
must guarantee all work and materials on the project,
whether constructed by the firm’s own forces or by subcon-
tractors, because the subcontractors have no contractual
relationship with the owner—only with the general con-
tractor. Every restriction in the construction contract that
refers to the “contractor” is binding solely upon the general
contractor, as far as the owner is concerned. The general
contractor may subcontract portions of the work, but the
terms of such subcontracts are not subject to review by the
owner and are solely an agreement between the general and
the subcontractor. Even though a contractor has no direct

responsibility for the adequacy of the plans and specifications,
it can incur contingent liability for proceeding with faulty
work whose defects should be evident to one in that busi-
ness. Should an instance occur in which the contracting
firm is directed to do something that it feels is not proper
and is not within the realm of good construction practice,
the contracting firm should protect itself by filing a letter of
protest to the design firm or the owner through the resident
engineer or inspector, stating its position and the facts as it
sees them before proceeding with the matter in dispute. If
ordered to proceed by the design firm or the owner, the
contractor must continue with the work even if it disagrees,
or even in case of dispute for other causes. Settlement of
disputes then follows concurrently with the prosecution of
the work.

Insurance coverage is an important contractual respon-
sibility of the contractor, both as to type of insurance and the
policy limits. The contractor is generally required to provide
insurance not only for its own direct and contingent liability,
but also frequently for the owner’s protection. The contractor
firm is expected to exercise every reasonable safeguard for the
protection of persons and property in, on, and adjacent to the
construction site.

Some of the contractor’s most important rights concern
progress payments, and the contractor’s recourse in case the
owner should fail to make such payments, the right to termi-
nate the contract for cause, the right to extra payment and
extensions of time as provided in the contract, and appeals
from decisions of the owner or the design firm. Subject to
contractual requirements and limitations in the contract, the
contractor is free to subcontract portions of the work, to
purchase materials where it chooses (but not necessarily the
right to select such materials), and to proceed with the work
in any way or order that it pleases, if permitted under the
terms of the contract documents.

The Resident Project Representative; 
Project Representative
The Resident Project Representative, or Project Representa-
tive, normally works as the agent of the owner, the design
firm, or a construction management firm, and as such may,
under the terms of such agency, exercise such authority as is
normally reserved to the owner, design firm, or construction
firm, as long as he or she acts within the scope of his or her
delegated authority and subject to the restrictions of law that
prohibit such persons from performing certain functions
reserved by law to the practice of professional engineering or
architecture.

The purpose of inspection is to detect, recognize, and
report deficiencies in material or workmanship or noncompli-
ance with applicable plans, specifications, or other contract
documents, procedures, standards, codes, or regulations.
The resident engineer’s or inspector’s job is to inspect the
workmanship, materials, and manner of construction of all
buildings and appurtenant structures, or portions of such
structures, to determine whether the requirements described
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by the plans, specifications, contract documents, codes,
ordinances, or other statutory provisions are met by the
observed work. This responsibility is basic. Any authority or
responsibilities beyond those stated are limited to those
delegated by the inspector’s employer and should be clearly
established before reporting to the job.

The CQC Representative
A contractor quality control (CQC) representative is a
position unique to federal contracts, particularly those
with NAVFAC, Corps of Engineers, and NASA. Under a
CQC provision, a construction contracting firm has the
responsibility to inspect its own work on some federal con-
tracts, and to present for federal acceptance only such work
that complies with the contract plans and specifications.
Under a contract requiring a contractor quality control
program (usually construction projects with a budget
estimate of over $1,000,000), the contractor is required to
assign a responsible and competent individual to the
position of CQC representative, and to delegate to that
person certain responsibilities and authority. The primary
function of a CQC representative at the site is to assure that
all inspections and tests are made and to give all approvals
unless specifically reserved to the federal agency. This
includes the checking of all material and equipment deliv-
ered to the site. One of the objectives is to achieve quality
construction acceptable to the agency and to contribute to
the contractor’s profits by preventing defective work rather
than discovering deficiencies that may result in costly
removal and replacement. In those cases in which unac-
ceptable work is started or completed, the CQC representa-
tive must have the authority to take any action necessary to
correct the deficiency even though it means stopping the
work of the CQC representative’s employer on a particular
portion of the job. The CQC representative must also
coordinate and assure the performance of all tests required
by the specifications. As an agent of the contractor, the
CQC representative will be held responsible by the fed-
eral agency for any fraudulent acts or certifications. In 
day-to-day contact with the federal agency involved, the
CQC representative works through a federal construction
representative assigned to the project.

TEMPORARY FACILITIES
PROVIDED BY THE
CONTRACTOR
As a part of each construction contract, the contractor is
generally obligated to provide certain facilities and
services that are not a permanent part of the facilities to be
constructed. In some cases the specifications do not
mention the specific items involved thus needlessly
complicating the administration of the contract. (See
“Provisions for Temporary Facilities” in Chapter 7 for
further details.)

All such items, when properly supported by specifications
provisions, become a part of the specific contractual obliga-
tions of the contractor. Many of the items so listed are also
properly considered as a part of the contractor’s mobilization
requirements, and as such, it is recommended that the pay-
ment provisions of the contract specifically itemize all such
facilities and services. Then, in case of failure of the contractor
to provide any or all of the items listed, the owner may be
justified in withholding all or part of the contractor’s initial
progress payment. (See “Payment for Mobilization Costs” in
Chapter 17 for further details.)

Failure of the owner’s architect/engineer to provide
such controls over the contractor’s mobilization activities
frequently results in long delays in providing the Resident
Project Representative with a field office and field telephone
service. Failure to provide timely communications in itself
can be a serious obstacle in the path of the architect/engineer
for the development of effective project control.

TIME OF INSPECTION 
AND TESTS
The provisions of the various General Conditions of the
Construction Contract generally treat the subject of when
and under what conditions the inspections and tests will be
performed. Although each standard document now in use
seems to treat the subject in different words, they all say
essentially the same thing. Generally, the provisions cover
the following:

1. Contractor must give the architect/engineer timely notice.

2. Tests and inspections required by public agencies must
usually be paid for by the contractor.

3. Tests and inspections, other than those mentioned, that
are required by the contract documents will be paid for
by the owner.

4. Work covered prior to required inspections must be
uncovered for inspection and then recovered, all at the
contractor’s expense.

5. Failure of an inspector to observe a deficiency does not
relieve the contractor of obligation for performance.

6. Extra inspections required as the result of a deficiency
noted by the inspector must be paid for by the contractor.

7. The contractor firm must provide all materials for
testing at its own cost and expense.

The Resident Project Representative is urged to refer
to Articles 13.3 through 13.7 of the EJCDC 1910-8 General
Conditions, Article 13.5 of the AIA A201 General Condi-
tions, and Sub-Clauses 36.3 through 37.5 of the FIDIC
Conditions of Contract for examples of terms covering
such inspections. Similarly, the General Conditions of the
Contract for Engineering Construction of the Associated
General Contractors in collaboration with the American
Society of Civil Engineers places similar restrictions upon
the contractor in Section 15 of that document.
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Some computerized project management systems
have the means of capturing inspection reports, including
scanned images. In contracts where the contractor is
required to request inspection, such an activity can be done
through an action item or through a memo with electronic
notice to the Resident Project Representative. If the inspec-
tion resulted in the need for a Notice of Noncompliance
(Chapter 18), one can be generated within the database.
A request for inspection can also be made there. A master
list of tests, such as those illustrated in Figure 3.12, can
be used to set up reminders or action items for each of
the listed tests at the varying frequencies tabulated in
Figure 3.12. Such a master list could also be used as a computer
template.

CONTRACTOR SUBMITTALS
All submittals from the contractor should be handled in a
systematic, consistent, and orderly manner. Changes in
systems or procedures during a job lead to confusion, errors,
and abuses. There should be no “special cases” or exceptions
in the routine established for submittals—these lead to
breaks in communication and occasionally result in gross
error. Whenever a Resident Project Representative or Project
Representative is provided on a project, the most desirable
method is to require that all submittals required under the
contract be transmitted directly to that individual, who in
turn should forward such items to the project manager of
the design firm or owner (see “Handling Job-Related Infor-
mation” in Chapter 3 and Figure 3.5). This serves a twofold
purpose. First, the Resident Project Representative will be
fully aware of the status of all phases of the project; second, it
will serve to emphasize to the contractor that the Resident
Project Representative speaks for the owner and the design
firm and that any efforts to bypass that person will be
rejected. Furthermore, it eliminates any arguments that
certain submittals were “mailed on time” or that the subcon-
tractors submitted their submittals directly to the design
firm or owner.

Often, a contractor making a request that has already
been denied by the Resident Project Representative may try
to approach the design firm or owner directly without the
knowledge of the Resident Project Representative. If this
procedure is followed, the embarrassing condition of a con-
tractor’s proposal being accepted by the project manager
after it has already been rejected by the Resident Project
Representative will occur. There are subsidiary dangers to
that situation, also. Once the contractor is successful, the
effectiveness of the Resident Project Representative is
diminished measurably, and the project manager will find it
necessary to conduct most of the field business personally.
It would seem that if a job warrants the presence of a Resi-
dent Project Representative, he or she should be provided
with the authority necessary to conduct the job efficiently
and effectively—otherwise, the design firm or owner should
save its money and eliminate the position.

OPENING A PROJECT
Opening a project requires many details to be completed
before the contractor even moves a single piece of equip-
ment onto the project site. Immediately after award of the
contract, the contractor is expected to make arrangements
for the required policies of insurance, obtain permits, order
long-lead purchase items, check the site to determine the
availability of storage and work staging areas, make arrange-
ments for off-site disposal of surplus or waste materials, and
take care of numerous other tasks.

In addition, the owner and the design firm will usually
want to schedule a preconstruction meeting (see Chapters
10 and 12). At this time they will be able to meet with the
contractor and other key personnel, identify areas of respon-
sibility, establish job philosophy (set the ground rules), set
up requirements for on-site or off-site job meetings and set
the frequency of such meetings, determine who should be in
attendance, point out particular problem areas anticipated
in construction and discuss any special methods of treat-
ment of such problems, and, if necessary, discuss special
sequence of operations or scheduling limitations.

Although the practice is not universally followed, it is
desirable for the owner, either directly or through the design
firm or construction manager, to issue a written Notice to
Proceed to the contractor, which will designate the actual
beginning of the contract—very important later when
attempting to establish the amount of liquidated damages
where the contractor has exceeded the contract time. The
Notice of Award cannot serve as a valid Notice to Proceed, as
no contract will have been executed between the owner 
and the contractor at that time. The Notice to Proceed sets a
precise date that the job began and eliminates any later
argument over the time of the contract.

The representative of the design firm or owner should
visit the site early after the Notice to Proceed has been issued
to assure that all the requirements of the contract documents
relating to temporary facilities and utilities are being properly
implemented. This includes, particularly for the Resident
Project Representative, that the proper field office facilities
are being provided, that they are on time, that they are
separate from those of the contractor (if specified as such),
and that telephone service, temporary power, and sanitary
facilities have been arranged for so that they will be installed
in time. Where initial temporary fencing is required around
construction areas, the Resident Project Representative
should closely monitor this requirement.

Each of the construction milestones, such as contractor
submittals of key items, materials testing, operational tests,
reviews and updates required in schedules, delivery dates of
major key pieces of equipment, the beginning of new ele-
ments of the work, and similar requirements of the contract
should be outlined on paper and a calendar established for
the systematic control and monitoring of these functions
(see Figure 3.3). The procedures for the handling of all
communications should be explained at that time, if not
previously covered at the preconstruction meeting, and
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printed directions issued as a guide to the handling of all
construction-related matters in conformance with the
owner agency requirements. A simplified diagram showing
the routing of all field communications and submittals is
shown in Figure 3.5.

It is quite important that once the communications pro-
cedures have been agreed upon, neither the Resident Project
Representative nor members of the staff should allow informal
changes to occur. Such departures from the formally accepted
policy can otherwise be justifiably used by the contractor to
allege a lack of communication as a defense in case of a dispute.

JOB PHILOSOPHY
A firm but fair policy should be adopted by the Resident Project
Representative to control the work and to require proper work-
manship and materials as well as compliance with drawings,
specifications, and other contract documents. The Resident
Project Representative should provide as much assistance as
possible to the contractor to alert the firm to special job
requirements or portions of the work requiring more critical
control, and to provide any known information that may
benefit the contractor in the completion of the work within the
terms of the contract. Valid claims for extra work beyond the
scope of the contract, as well as unforeseen underground
conditions, should be fairly reviewed by the design firm and, if
valid, presented to the owner with a recommendation for
approval. Invalid claims should be rejected.

The requirement that the resident engineer or inspector
be fair in all dealings with the contractor does not mean that
he or she should be overly lenient or patronizing, as there is no
point in having a Resident Project Representative on the job if
he or she is not effective. The basic philosophy is to get a good
start on the job. The inspector’s attitude at the beginning of
each job should be one of firmness. This will minimize argu-
ments later during the job. If a job is started in a loose fashion,
it is almost impossible to regain proper control later in the
work, even by replacing the Resident Project Representative.
An incorrect method is easily corrected the first time it is prac-
ticed than after it has been in use for a while.

Many organizations formalize the process by the use of
a policy manual in which instructions to the inspectors and
other field personnel are outlined for constant reference by
the field personnel, such as the following:

Instructions to Field Personnel
Basic Policy

Contractor to be present at meetings and telephone
conferences with subcontractors or suppliers.

Job opening philosophy with contractor: Be firm but fair.

Responsibility and Authority

Be a team member; avoid adversary relationship with
the contractor.

Inspections and tests to be made promptly.

Inspect the work as it progresses.

Avoid overly literal specification interpretation.

No field changes without Project Manager approval.

Follow up all required corrective work until completed.

Do NOT supervise any construction nor the contractor’s
personnel.

No authority to stop the work; notify Project Manager if
necessity arises.

No authority to require quality exceeding that covered
by the contract.

Instructions to the contractor through Superintendent
or Project Manager.

Document all actions taken.

Documentation

All field personnel must keep an approved type diary.

Daily and summary reports must be submitted by
Resident Project Representative.

Contractor submittals are to be documented both when
coming in and going out.

Substantive content of business telephone calls should
be documented in diary.

Keep photographic records of progress and all potential
claims issues.

All orders to the contractor must be in writing.

Communications

Contractor submittals handled only through Resident
Project Representative.

Surveys and special inspections requested through Resi-
dent Project Representative.

Orders to contractor from ANY source must be submit-
ted through the Resident Project Representative.

Changes

Field orders and change orders must be handled
through Resident Project Representative.

No changes on oral instructions without written confir-
mation.

No significant deviations from plans and specifications
except by change order—even if no cost or time
extension is involved.

Emergency changes by Work Directive Change, fol-
lowed later by a change order.

Feedback report (Report of Field Problem) to be filed
on all correctable problems.

Another important philosophy is that the inspector
should not become a creature of habit. Do not get into the
swing of a regular routine. No one should be capable of
anticipating the inspector’s moves from one day to the
next. All inspection should be at irregular intervals—and,
above all, the inspector should be one of the first ones at
the job and one of the last to leave. Many substandard
details have been accomplished during the brief time
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between an inspector’s early departure and the contractor’s
release of the crew for the day. Do not get the idea that the
Resident Project Representative should become a police
officer, nor that everyone in the contractor’s camp is out to
defraud. The result will be more tension before the job is
half over than either the Resident Project Representative
or the contractor can handle. By far the majority of con-
tractors and their employees want to do a good job.
Remember that they must usually base their judgments
upon previous work that they have personally been
involved in and may not recognize the significance of
some of the architect or engineer’s design requirements. In
addition, in most cases the contractor’s project manager is
an individual with a practical outlook and may not be
easily convinced that the architect or engineer’s design
theory has approached such a degree of exactness as to
justify stringent inspection practices and low-tolerance
inspection procedures.

ADMINISTRATIVE ACTIVITIES
The job of the Resident Project Representative involves the
handling of numerous administrative responsibilities. All of
the items emphasized in the following list are generally
necessary to serve the owner’s best interests, but care must
be exercised to ensure that they are applicable to your situa-
tion. Every activity should have a legitimate purpose and
objective. There is far too much administrative work needed
to be done in the field without being bogged down with
“administrivia.” Although most of the major tasks have
been described in detail, the following list will serve as a
summary of the principal administrative activities expected
of the Resident Project Representative:

1. Coordinate and provide general direction of work and
progress.

2. Review contractor’s CPM schedules regularly.

3. Assist in resolution of construction problems.

4. Evaluate contractor claims for the design firm.

5. Maintain log of change orders.

6. Maintain log of contractor submittals.

7. Develop and administer a quality control (QC) program.
(a) Proofs of compliance
(b) Qualifications of testing services
(c) Define required tests
(d) Maintain QC reporting system
(e) Maintain QC records of all tests and test results
(f) Establish frequency of testing

8. Physically inspect all construction every day.

9. Observe all contractor tests.

10. Maintain daily diary and construction records.

11. Maintain record drawing data.

12. Respond to Requests for Information (RFI).

13. Review contractor progress payment requests.

14. Review contractor’s change order requests for design firm.

15. Assure that construction area is safe.

16. Participate in field management meetings.

17. Provide negotiation assistance on contractor claims.

18. Review and recommend contractor value engineering
proposals.

19. Supervise inspection forces and field office staff.

20. Report field conditions that prevent original construction.

21. On unit-price projects, obtain accurate field measurements.

22. On all jobs, verify contractor’s monthly work quantities.

23. Assist scheduling and ordering required field services.

Although not exhaustive, the foregoing list summarizes
the more commonplace activities expected of the Resident
Project Representative on a construction project.

SUSPENSION
OR TERMINATION 
OF THE WORK
Much has been said about not “stopping the work” but little
about the related act of “suspending” it. First, the word
suspension as used in this context should be very carefully
qualified. Work may be suspended in whole or in part, and
the nature of a suspension is to cease all or part of the work
without actual contract termination.

Suspension of Work by the Owner
The owner may order the contractor in writing to suspend,
delay, or interrupt all or part of the work for as long as
deemed necessary. However, if the work is delayed or sus-
pended for a longer period than specified, the contractor
may claim an adjustment in price for delay damages as well
as additional time.

Motives for suspension of the work vary. The owner
may have budgetary limits and decide to stop work in
certain areas; it may be necessary to update a particular
part of some equipment to incorporate state-of-the-art
improvements; work may be suspended due to a contrac-
tor defaulting or declaring bankruptcy. In the latter case,
the bonding company may have to engage another
contractor to complete the work—a process that may
require additional time and cost.

Under some federal grant-funded programs, the fed-
eral-required contract provisions or model subagreement
clauses contain a clause that the owner (grantee) has the
right to suspend or interrupt portions or all of the work
temporarily for an appropriate period of time at the conve-
nience of the owner (grantee). In a few cases, the contrac-
tor would be entitled to an equitable adjustment for any
additional costs caused by such suspension, particularly if
the suspended work is on the critical path of the project
schedule.

Temporary suspension is subject to the specific terms of
the General Conditions of the Contract for each particular
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project. In general, however, suspensions can be said to fall
into two major categories:

1. The first category relates to the failure of the contractor
to carry out orders or to perform any provision of the
contract. Any letter ordering such suspension must
include reference to applicable sections of the specifica-
tions and, if possible, state the conditions under which
the work may be resumed. Such action must be taken
only after careful consideration of all aspects of the
problem, and then only under the direct authority of
the design firm, construction manager firm, or owner.
This is a legally risky area, however, and the EJCDC
feels that the right to reject defective work was a suffi-
cient weapon for the architect/engineer, and the severe
and more risky right to stop the work should be left to
the owner. However, as often stated before, in certain
circumstances, moral standards or the law may impose
a duty on the architect or engineer for the benefit of
employees and third parties to stop work that is being
carried on in an unsafe manner, or advise the owner to
do so. This is so even when the General Conditions
state that safety precautions are the sole responsibility
of the contractor (see Article 6.20 of the EJCDC
General Conditions of the Construction Contract as an
example of typical provisions). The resident engineer
or inspector as the authorized on-site representative of
the design firm or owner is then the only party who will
normally observe such hazards and can serve such
notices at the site.

2. The second category under which a suspension may be
ordered relates to unsuitable weather or conditions
unfavorable for the suitable prosecution of the work.
Normally, such suspensions are not necessary for peri-
ods of 30 days or less, since these are best handled on a
day-to-day basis when determining nonworking days.
(a) Suspension of an item or an operation. A suspen-

sion may be ordered that affects an item or several
items only if desired. This is usually done when either
the work or the public will be adversely affected by
continuous operation. Such action is recommended
for situations where the probable end result is based
upon the architect’s or engineer’s experience and
judgment as opposed to factors that are directly
specified. Although this type of suspension is an
option generally available only to the design firm or
owner, the contractor’s opinion on such suspension
should also be considered.

(b) Suspension of the entire project. In areas subject to
severe weather, it is considered permissible to
suspend an entire project if this is considered as
being in the best interests of the owner. However,

the authority of the architect or engineer to sus-
pend is limited to the specific terms of the contract
documents. In some cases, it might even be necessary
to have the contractor’s concurrence to suspend an
entire project.

The contractor must be advised of the conditions
under which maintenance will be performed during any
suspension, and who will be responsible for the condition
of the unfinished work during any such suspension. It may
be possible under many contracts that the contractor may
be entitled to receive extra payments to maintain the project
during this time.

When the reason for a suspension no longer exists, or
when it can be expected that favorable conditions for
resumption of the work will soon prevail, the contractor
should be notified in writing. The letter should state the date
when the count of working days will be expected to be
resumed, and the notice should allow a reasonable amount
of time for the contractor to regroup its labor forces and
equipment. Generally, 10 working days is considered as a
reasonable length of time for this.

Termination
Some contract documents contain provision allowing the
owner to discontinue all or any part of the work being done
by a contractor. This greatly reduces owner risk normally
associated with such action in the absence of specific terms
and conditions in the contract documents. Such termination
may be for reasons such as abandoning the work, bankruptcy
or insolvency, unnecessary delay of the work, or displaying
other conduct detrimental to the execution of the work.
The contractor’s conduct must be of a very serious nature,
however, to warrant such action.

Terminations, suspensions, and extensions of time will
necessitate the issuance of a formal change order. Termina-
tions for convenience or default are usually very complex and
may require evaluation of the entire project. Other contract
provisions can affect the outcome as well. Extensions of time
should be fully evaluated and justified. Under federal grant
programs, the owner is cautioned against the granting of
unwarranted time extensions, as the costs associated with such
extensions may not be interpreted as grant-eligible under the
applicable grant program.

Whenever time factors are a part of a change order they
should be negotiated together with the other factors, not
deferred or separately negotiated. In this way, claims for
associated costs such as additional overhead during time
extensions can be largely avoided. In some cases, however, a
contractor may agree on the price for a given change but will
be unwilling to be pinned down to a fixed time impact for a
given change order, as it may not be possible to anticipate the
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Data used are fictitious

for illustration only

FIGURE 15.1. Example of a Monthly Cost Report of Field Services Performed by a Construction
Manager.

impact of the proposed change on other elements of the
project. In such cases, it may be wise to settle on the price
issue and be willing to negotiate the time after all impacts
have been determined.

CONSTRUCTION SERVICES
COST MONITORING
One essential task of the project manager during the con-
struction phase is to maintain control of project field service
costs as separate and distinct from architect/engineer design
costs. The amount of the field costs is a function of the size
and classifications of the on-site field forces assigned to the
project, field office overhead costs, materials and supplies,
support services from the home office, auto leases and fuel
charges, field office share of corporate general and adminis-
trative (G&A) costs, outside consultant or contract services,
and job profit.

By not only tabulating the monthly accumulations of
budget and actual field service costs, but also by graphically
plotting each amount on a time-versus-cost chart, similar in

form to the traditional construction S-curve chart, a visual
comparison can be made that not only can clearly indicate
the status of the contract at any given time, but will also show
any change in trend toward either a predicted savings or cost
overrun (Figure 15.1). By also plotting a curve representing
the amounts invoiced to the owner for such field services, an
additional dimension is provided.

To prepare and keep up the chart, regular inputs are
required by the project manager from the Resident Project
Representative on all field costs and hours of work in each
classification at the project site. Arrangements should be
made by the project manager to assure that all such data are
received from the field on a regular, scheduled basis at the end
of each month. Generally, the monthly pay estimates of the
contractor’s work for partial payment are submitted about
the 25th of the month, and all submittals are in to the office
for payment before the end of the month. Billings from the
architect/engineer to the owner, however, usually are based
upon the closing date of the end of the month. Therefore,
tabulation of these data should not interfere with the
Resident Project Representative’s review of the contractor’s
pay requests.
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Review Questions

1. Should an inspector always try to get the contractor to
give the owner the highest quality materials and
workmanship, regardless of the quality level called for
in the specifications?

2. Describe the kind of risk involved, if any, where the engi-
neer, the inspector, or the Resident Project Representative
is contractually given the right to stop the work.

3. If the engineer or the owner disputes the work being
performed by a subcontractor, with which party should
the owner attempt to resolve the issue?

4. Explain the purpose and function of a CQC representative
on a NAVFAC or Corps of Engineers contract.

5. Explain the “firm but fair” policy.

6. Describe the responsibilities of the inspector during
construction.

7. Is the Resident Project Representative responsible to
see that temporary facilities under the control of the
contractor are consistent with the provisions of the
specifications?

8. Why is it desirable to have all contractor submittals
submitted through the Resident Project Representative
or Project Representative?
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VALUE ENGINEERING

CHAPTER SIXTEEN

Value engineering—what is it, and what part
does the Resident Project Representative play in its
application? The latter question will be answered in

this chapter. The first question, however, deserves special
consideration. It has been said that value engineering is
not the proper role for a project administrator, but rather for
the decision maker, such as the project manager. As far as the
concept of initiating or granting final approval to a value engi-
neering proposal is concerned, this appears to be true.
Nevertheless, it may involve construction methods regarding
which the inspector may have valuable knowledge to
contribute to the decision maker, and, under many federal
contracts, it is also a part of the contract requirements of the
general contractor to propose value engineering ideas during
the construction phase. There is no way that a Resident
Project Representative can avoid the issue as long as the
contractor is involved; thus, it is highly desirable for the
inspector to know what value engineering is and how to
work with value engineering proposals. In this chapter, the
resident engineer or inspector will be introduced to the
subject in sufficient detail to understand what it is all about
and where it fits into his or her responsibility area.

A great deal of lip service has been paid to the concept of
value engineering in recent years, and the suggestion is that it
is a new, previously undeveloped branch of the construction
industry. There are entire engineering organizations devoted
solely to the promotion of value engineering, and at least one
federal agency that lets contracts for large construction
projects now requires its use during the design phase of every
project. Value engineering concepts are desirable on any pro-
ject; however, it must be said that all engineering has always
involved value engineering concepts, although not under that
title. In fact, an architect or engineer who did not consider
maximum economy and value in the selection and use of
construction materials and methods, within the limits dictated
by the design, was simply not doing his or her job. Theoreti-
cally, during the design phase of a project there should be no
need for a separate value engineering effort if the architect or

engineer is providing competent professional services to the
client; however, under the old EPA Clean Water Grant
Program for projects, illustrated in Figure 16.1, a separate
contract with an outside consultant was required to provide
value engineering.

The concept of providing the value engineering incen-
tives to the construction contractor during the construction
phase of a project, however, is a more deserving one. Often
the selection of materials and methods by the architect/
engineer is dictated by an evaluation of the average market
conditions or contractor methods. Upon awarding a contract
for construction to a specific contractor, the particular skills,
equipment, materials sources, and knowledge possessed by
that person of the local trade area and labor market can often
be used to reduce beneficially the cost of a portion of a pro-
posed project without necessarily compromising the design
concepts involved. The final judgment of the acceptability of
such suggestions would be up to the architect or engineer and
the owner, of course. An example of a value engineering
incentive clause in a construction contract is illustrated in
Figure 16.2.

DEFINITION
The first question to arise is usually: What is value engineer-
ing, anyway? Value engineering is a systematic evaluation of a
project design to obtain the most value for every dollar of
cost. By carefully investigating costs, availability of materials,
construction methods, shipping costs or physical limitations,
planning and organizing, cost/benefit values, and similar
cost-influencing items, an improvement in the overall cost of
a project can be realized.

The entire value engineering effort is aimed at a careful
analysis of each function and the elimination or modification
of anything that adds to the project cost without adding to its
functional capabilities. Not only are first costs to be considered,
but also even the later in-place costs of operation, mainte-
nance, life, replacement, and similar characteristics must be
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considered. Thus, although the name is new, value engineering
is simply a systematic application of engineering economy as
taught in every engineering course long before anyone ever
thought up a catchy name for it.

The principal difficulty of applying value engineering
principles to construction is the problem of having a third
party, who may not possess the same degree of expertise in
the subject area that the architect or engineer does, cause
changes in design that simply substitute the value engineer’s
judgment for that of the designer—a risky process at best.
Theoretically, the value engineer does not actually “cause” a
design change, but by placing the architect or engineer in the
position of having to defend the original design, the entire
production schedule is threatened.

In the construction phase, however, it is a completely
new ball game. Now the value engineer is the contractor,
whose experience is in construction methods, techniques,
and costs. The contractor’s input can often offer the benefit of
construction experience and a knowledge of the marketplace
and labor force that the designer did not possess. It is here
that the greatest cost benefit can result with a minimum of
conflict with the designer. Often on federally funded
construction contracts, a value engineering incentive clause
may be provided, in which the government will allow the
contractor to retain a portion of the cost savings realized in
any value engineering proposal submitted by the contractor
that is accepted and implemented.

Where a voluntary value engineering incentive clause is
used in federal contracts, the government is required to share

the cost savings with the contractor on a 50:50 percent basis.
Where the program is mandatory, the government/contractor
share is on a 75:25 percent basis (48 CFR 48.104-1).

In public works projects at lower levels of government,
application of the principles of sharing value engineering
savings varies from state to state. In California, for exam-
ple, contractor participation in value engineering is
optional; however, if it is implemented, the public agency
must share the savings with the contractor in the amount
of 50 percent of the net savings (CA Public Contracts
Code §7101).

THE ROLE OF THE RESIDENT
PROJECT REPRESENTATIVE
The Resident Project Representative, although generally
having no part in the actual submittal of value engineering
proposals, may frequently be called upon by the architect
or engineer to evaluate a value engineering (VE) proposal
that has been submitted by the contractor. It is not being
suggested here that the resident engineer or inspector
should render judgment in the matter of whether a cost
savings proposal is valid, as this would be no better than
leaving the matter up to a single individual who did not
take part in the actual design and quite probably did not
possess sufficient technical and professional background
in the subject area to justify the acceptance of his or her
judgment over that of the design engineer. In addition, it

FIGURE 16.1. Typical EPA Clean Water Grant Project Requiring a Separate Value Engineering
Contract.
(Photo courtesy of MWH Global, Broomfield, CO.)
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FIGURE 16.2. Example of Value Engineering Incentive Provisions in a Federal 
Construction Contract.

should always be remembered that the design engineer is
the engineer of record, with a license and professional rep-
utation at stake, not that of a value engineer consultant.
The inspector’s part in this process is to relate to the real
world surrounding the assigned project and evaluate the
probable effect of the proposal on the project if it is
accepted. All such observations should be written into a
memorandum form and submitted to the architect or
engineer so that when the final evaluation is made, it can
be based upon a full knowledge of both the design condi-
tions and the field conditions as communicated by the
Resident Project Representative.

FUNDAMENTALS 
OF VALUE ENGINEERING

Function
In value engineering, the function is defined as the specific
purpose or use intended for something. It describes what
must be achieved. For value engineering studies, this function
is usually described in the simplest form possible, usually in
only two words: a verb and a noun.“Support weight,”“prevent
corrosion,” and “conduct current” are typical expressions of
function.
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Worth
Worth refers to the least cost required to provide the
functions that are required by the user of the finished pro-
ject. Worth is established by comparison, such as comparing
it with the cost of its functional equivalent. The worth of an
item is not affected by the possibility of failure under the
value engineering concept embraced by the federal govern-
ment. Thus, if a bolt supporting a key joint in a large roof
truss fails, the entire roof of the structure may be caused to
fail. Nevertheless, the worth of the bolt is the lowest cost
necessary to provide a reliable fastening.

Cost
Cost is the total amount of money required to obtain and use
the functions that have been specified. For the seller, this is the
total cost in connection with the product. For the owner,
the total cost of ownership includes not only the purchase price
of the product, but also the cost of the paperwork of including
it in the inventory, operating it, and providing support in the
form of maintenance and utility services for its total usable life.
The cost of ownership may also include a proportional share of
expenditures for development, engineering, testing, spare
parts, and various items of overhead expense.

FIGURE 16.2. Continued 
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FIGURE 16.2. Continued 

Value
Value is the relationship of worth to cost as realized by the
owner, based upon his or her needs and resources in any
given situation. The ratio of worth to cost is the principal
measure of value. Thus, a “value equation” may be used to
arrive at a value index as follows:

The value may be increased by doing any of the following:

1. Improve the utility of something with no change in cost

2. Retain the same utility for less cost

3. Combine improved utility with less cost

value index =
worth

cost
=

utility

cost

Optimum value is obtained when all utility criteria are
met at the lowest overall cost. Although worth and cost can
be expressed in dollars, value is a dimensionless expression
showing the relationship of the other two.

The Philosophy of Value
If something does not do what it is intended to do, no
amount of cost reduction will improve its value. Any “cost
reduction” action that sacrifices the needed utility of
something actually reduces its value to the owner. How-
ever, costs incurred to increase the functional capacity of
something beyond that which is needed amounts to “gild-
ing the lily” and provides little actual value to the owner.
Therefore, anything less than the necessary functional
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capacity is unacceptable; anything more is unnecessary
and wasteful.

Types of Value Engineering
Recommendations
Within the Department of Defense and some other federal
agencies, there are two types of recommendations that are
the result of a value engineering effort:

1. Value Engineering Proposal (VEP). A value engineer-
ing recommendation that originates from within the
government agency itself, or one that was originated by
the contractor and may be implemented by unilateral
action. A VEP can only relate to changes that are within
the terms of the contract and specifications and thus
would not require a change order to implement.

2. Value Engineering Change Proposal (VECP). A value
engineering recommendation by a contractor that
requires the owner’s approval, and that, if accepted,
requires the execution of a change order. This would
apply to any proposed change that would require a
change in the contract, the specifications, the scope of
the work, or similar limits previously established by
contract.

AREAS OF OPPORTUNITY 
FOR VALUE ENGINEERING

Value Engineering by the Architect 
or Engineer
Value engineering is a basic approach that takes nothing for
granted and challenges everything on a project, including
the necessity for the existence of a product or project, for
that matter. The cost of a project is influenced by the
requirements of the design and the specifications. Prior to
completing the final design the architect or engineer should
carefully consider the methods and equipment that may be
used to construct the project. Requirements that increase the
cost without producing equivalent benefits should be elimi-
nated. The final decisions of the architect or engineer should
be based upon a reasonable knowledge of construction
methods and costs.

The cost of a project may be divided into five or more
items:

1. Materials

2. Labor

3. Equipment

4. Overhead and supervision

5. Profit

Although the last item is beyond the control of the
architect or engineer, there is some control possible over the
cost of the first four items.

If the architect or engineer specifies materials that must
be transported great distances, the costs may be unneces-
sarily high. Requirements for tests and inspections of mate-
rials may be too rigid for the purpose for which the materials
will be used. Frequently, substitute materials are available
nearby that are essentially as satisfactory as other materials
whose costs are considerably higher. The suggestions of the
contractor can be of value here.

The specified quality of workmanship and methods of
construction have considerable influence on the amount and
class of labor required and upon the cost of labor. Complicated
concrete structures are relatively easy to design and draw but
may be exceedingly difficult to build. A high-grade concrete
finish may be justified for exposed surfaces in a fine building,
but the same quality of workmanship is not justified for a
warehouse. The quality of workmanship should be in keeping
with the type of project involved.

Architects and engineers should keep themselves informed
on the developments of new construction equipment, as such
information will enable them to modify the design or construc-
tion methods to permit the use of economical equipment. The
resident engineer or inspector is a vital link in the chain of
information that supplies the architect and engineer with the
latest up-to-date data on construction methods and equip-
ment. The normal daily construction report (Figure 4.1) con-
tains sufficient information to keep the architect and engineer
adequately informed, and upon noting new methods or equip-
ment in the inspector’s report, these leads can be followed to
determine the specific capabilities and advantages of each case.
For example, the use of a dual-drum concrete paving mixer
instead of a single-drum mixer can increase the production of
concrete materially, and for most projects will reduce the cost of
pavement construction. The use of a high-capacity earth loader
and large trucks may necessitate a change in the location, size,
and shape of the borrow pit, but the resulting economies may
easily justify the change.

The utilization of higher-capacity delivery equipment
does not always result in a cost saving, however. On some
recent projects in a hot, dry climate, as an example, the use of
5.4 m3 (7 cubic yard) transit mixers for delivering concrete to
a project proved far more costly than making twice as many
trips using 2.3 m3 (3 cubic yard) mixers. The placing require-
ments involved the construction of thin concrete columns
and wall sections with a high concentration of reinforcing
steel, with the resultant reduction in the rate of placement.
Before a 5.4 m3 (7 cubic yard) truckload of concrete could be
completely discharged under the existing conditions, the
concrete mix started to set in the delivery vehicles because of
the high temperature, low humidity, and three-hour time
span from the addition of water to the mix to the final
placement in the forms. Long delivery routes are often the
cause of this, combined with slow pour conditions. The
resultant frequency of rejection of portions of the 5.4 m3

(7 cubic yard) load (retempering was prohibited by specifica-
tions) was more costly than the increase in the number of
deliveries and the smaller batch size that allowed the use of a
fresh load after every 2.3 m3 (3 cubic yards) placed.



The following are some of the methods that the architect
or engineer may use to reduce the cost of construction:

1. Design concrete structures with as many duplicate
members as is practical to allow the reuse of forms with-
out rebuilding.

2. Confine design elements to modular material sizes
where possible.

3. Simplify the design of the structure wherever possible.

4. Design for the use of cost-saving equipment and methods.

5. Eliminate unnecessary special construction requirements.

6. Design to reduce the required labor to a minimum.

7. Specify a quality of workmanship that is consistent with
the quality of the project.

8. Furnish adequate foundation information wherever
possible.

9. Refrain from requiring the contractor to assume the
responsibility for information that should have been
furnished by the architect or engineer, or for the ade-
quacy of the design.

10. Use local materials when they are satisfactory.

11. Write simple, straightforward specifications that state
clearly what is expected of the contractor. Define the
results expected, but within reason permit the contrac-
tor to select the methods of accomplishing the results.

12. Use standardized specifications that are familiar to most
contractors whenever possible.

13. Hold preconstruction conferences with contractors to
eliminate any uncertainties and to reduce change orders
resulting from misunderstandings to a minimum.

14. Use inspectors who have sufficient judgment and expe-
rience to understand the project and have authority to
make decisions.

Value Engineering by the Contractor
One desirable characteristic of a successful contractor from the
standpoint of value engineering is a degree of dissatisfaction
over the plans and methods under consideration for construct-
ing a project (a characteristic not always appreciated by the
architect or engineer). However, complacency by members of
the construction industry will not develop new equipment,
new methods, or new construction planning, all of which are
desirable for providing continuing improvements in the
construction industry at lower costs. A contractor who does
not keep informed on new equipment and methods will soon
discover that his competitors are underbidding him.

Suggestions for possible reductions in construction
costs by the contractor include, but are by no means limited
to, the following items:

1. Study the project before bidding and determine the
effect of:
(a) Topography
(b) Geology
(c) Climate

(d) Sources of materials
(e) Access to the project
(f) Housing facilities, if required
(g) Storage facilities for materials and equipment
(h) Labor supply
(i) Local services

2. The use of substitute construction equipment that has
greater capacities, higher efficiencies, higher speeds,
more maneuverability, and lower operating costs.

3. Payment of a bonus to key personnel for production in
excess of a specified rate.

4. The use of radios as a means of communications
between headquarters office and key personnel on
projects covering large areas.

5. The practice of holding periodic conferences with key
personnel to discuss plans, procedures, and results. Such
conferences should produce better morale among the
staff members and should result in better coordination
among the various operations.

6. The adoption of realistic safety practices on a project as
a means of reducing accidents and lost time.

7. Consideration of the desirability of subcontracting spe-
cialized operations to other contractors who can do the
work more economically than the general contractor.

8. Consideration of the desirability of improving shop and
servicing facilities for better maintenance of construction
equipment.

Improvements in the methods of construction—long
the sole domain of the contractor—can result in significant
savings in the cost of the project. This type of cost saving, if
implemented after the award of a contract, is seldom if ever
shared with the owner. However, such cost-reducing
considerations are an integral part of the competitive
bidding system. Thus, the owner benefits in lower bid
costs. As an example, an estimator for a contracting firm
prepared a bid for a project. When the bids were opened, it
was discovered that his firm’s bid was so low that the other
members of the firm feared that a serious error had been
made in preparing the bid. The estimator was called in and
asked if he thought that he could actually construct the
project for the estimated cost. He replied that he could if he
were permitted to adopt the construction methods that he
used in estimating the cost. The firm agreed; he was placed
in charge of the construction of the project and he com-
pleted the work with a satisfactory profit to the contractor.
At the same time, the owner benefitted by receiving its
project at a low cost.

FIELD RESPONSIBILITY 
IN VALUE ENGINEERING
As mentioned previously, the resident engineer or inspec-
tor’s part in the value engineering process is an indirect
one. However, participation may be requested in either 
of two areas: first to assist the architect or engineer in
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providing valuable, up-to-date construction information
on materials, methods, availability, the capabilities of a
particular contractor or contractors, and similar field
data. In addition, a contractor’s judgment may be solicited
during both the information and speculation phases to
assist the architect or engineer in his or her own value
engineering proposals. Second, the contractor’s comments

may be requested to evaluate the contractor’s value
engineering proposals and submit commentary to the
architect or engineer. In this manner, the Resident Project
Representative may perform the function of one of the
“specialists” that the architect or engineer may wish to
consult during the analysis and evaluation of the contrac-
tor’s value engineering proposals.
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Review Questions

1. What is value engineering?

2. What is value?

3. How may value be increased?

4. Is the practice of value engineering limited to the design
professionals, for example engineers or architects?

5. What are the four fundamental concerns that must be
addressed by the value engineer?

6. Explain the philosophy of value.



CONTRACTS FOR
CONSTRUCTION
What makes a contract? How is it different from a promise
or an agreement? Many definitions have been given to the
term contract over the years. A contract is a promise, or a set
of promises, that the law will enforce.

A contract is said to come into being when an offer is
made followed by an acceptance. In construction, a contract
consists of promises that are made by the owner to the con-
tractor in exchange for return promises that are made by the
contractor to the owner. A contract may consist of a single
promise by one person to another, or there may be any
number of persons or any number of promises.

Legally, there is a difference between Contract and
Agreement. Agreement is a much broader term, since it
encompasses promises that the law will not enforce, as well
as those that the law will enforce. The difference between
legal concept and the kinds of promises that the law enforces
are those that it deems of enough social or economic impor-
tance to warrant it.

Types of Construction Contracts
There are many different types of construction contracts,
distinguished primarily by the method of determining the
final contract price. Regardless of the method used, the goal
is the same, that is, quality construction completed on time
and adhering to all specifications for the lowest possible
price, while allowing the contractor an opportunity to make
a fair profit. To encourage the parties to meet this goal,
several different types of contracts have evolved; the most
commonly used pricing methods are discussed in the follow-
ing paragraphs. The type of contract chosen may depend on
several factors, including the identity and relationship, if any,
of the owner and contractor; the completeness of the design
and its complexity; the type of work being done; and the
need or desire for competitive pricing.

Fixed-Price Contracts
Lump-sum contracts. One form of fixed-price contract
is a lump-sum contract; it is one in which the contractor
agrees to do specified construction for a fixed price set forth
in the contract. The only changes allowed to the fixed price
are for extras or change orders. Lump-sum contracts are
commonly used on both private and public works contracts.
Bids are requested based on a complete set of plans and
specifications, thus allowing for easy comparison of bid
prices and fostering competition.

Unit-price contracts. Another form of fixed-price con-
tract is a unit-price contract; it sets forth the price for each
unit of work constructed. The unit may be, for example, the
number of meters of pipe furnished and installed, a manhole
structure, the number, each, of pumps, a modular building,
or a cubic meter of excavation. The contract may specify a
particular number of units or may state that the supplier will
furnish all units needed or a specified percentage of units
needed. For example, if the contract is for excavation, it
might state that the excavator will be paid $14.70 per cubic
meter of material excavated from the site. Anything that
can be measured in units can be the basis of a unit-price
contract.

Unit-price contracts are most often used in heavy
construction and public works contracts, such as pipelines,
highways, earthworks, bridges, tunneling, and transit
facilities—situations where it is difficult to calculate quanti-
ties in advance.

Fixed-price incentive contracts. A fixed-price incen-
tive contract is a fixed-price contract that provides for
adjusting profit and establishing a final contract price by
application of a formula based on the relationship of total
final negotiated cost to total target cost. The final price
may be subject to a price ceiling, negotiated at the time of
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entering into contract. The concept can be structured in
either of two forms, for example, firm target price or succes-
sive target prices. A fixed-price incentive contract is appro-
priate when a firm-price contract is not suitable (c.f. Federal
Acquisition Regulations 48 CFR 16.403).

Cost-Reimbursable Contracts
Cost-plus contracts are those in which the contractor is
paid its actual costs of the construction plus a specified
markup to cover overhead and profit. Typically, the contract
defines costs as including all expenses incurred in the
construction, including expenses for materials, labor
(including payroll taxes), and subcontractors and suppliers.
The contract should specify, in detail, what are and what are
not eligible costs. One contract specifies that costs include
wages for labor; salaries of field office personnel and sup-
port personnel to the extent attributable to the job; payroll
taxes and contributions; related travel and subsistence
expenses of the contractor and its employees; all materials,
supplies, and equipment incorporated into the work and
cost of their transportation; payments to subcontractors;
cost of materials, supplies, equipment, temporary facilities,
and hand tools consumed by the job and cost less salvage
value of such items used on, but not consumed by, the job;
rental charges or value if owned by the contractor; bond
and insurance premiums; sales and use tax; permit fees and
royalties; losses not compensated by insurance or otherwise
that are related to the job and are not due to the contractor’s
actions; telephone service at the site, long-distance charges,
mail charges, and similar petty cash items; debris-removal
costs; emergency costs; and other costs approved in writing
in advance by the owner. The contract also specifies what
are not eligible costs for reimbursement purposes. The
following discussion sets out several variations that are
commonly used.

Time-and-materials or Cost-plus-percentage-of-cost.
In this type of contract, the contractor is paid its actual costs
plus a specified percentage of those costs for overhead. Thus,
the contract would specifically exclude actual overhead
expenses from the definition of eligible costs. To the total of
costs and the overhead is then added a specified percentage
for profit. A typical cost-plus-percentage-of-cost contract
might provide for 15 percent overhead value and a 10 percent
profit, resulting in a total of 26.5 percent markup to the con-
tractor. Assume that a contractor expended $100,000 in
materials and labor to build a home for an owner. The owner
would pay the contractor a total of $126,500, computed as
follows:

$100,000 labor and materials

+ 15,000 15percent overhead

$115,000 subtotal

+ 11,500 10percent profit

$126,500 total

Cost-plus-fixed-fee. In this type of contract, the con-
tractor is paid its actual costs plus a fixed fee that is set in
advance. The contract may or may not specify that costs
include a set daily rate for overhead.

Cost-plus-incentive-fee. In this type of payment
structure, the contract specifies time and quality criteria. If
the contractor meets those criteria, it is paid its costs plus a
set fee. If the contractor exceeds those criteria, perhaps by
completing the job early, the contractor is paid an addi-
tional fee based on a scale set forth in the contract. If the
contractor does not meet those criteria, the fee is less. This
type of fee arrangement encourages early, quality work
(c.f. Federal Acquisition Regulations 48 CFR 16.404).

Cost-plus contracts are appropriate where, due to an
incomplete or very complex design, a contractor would be
unable to give a lump-sum price without including a large
contingency for unknown factors.

Guaranteed Maximum Price Contracts
A guaranteed maximum price contract is a variation of the
cost-plus contract. In this type of contract, the owner and
contractor agree that the project will not cost the owner more
than a set price, the guaranteed maximum. The contractor is
paid on a cost-plus fixed fee or percentage of cost basis, but in
no event more than the set maximum price.

In some guaranteed maximum price contracts, a sav-
ings clause provides that if the project costs the owner less
than the guaranteed maximum price, the owner and con-
tractor are to split the difference between the costs and the
guaranteed maximum price; typical splits are 50/50 percent
and 60/40 percent (owner/contractor). For instance,
assume that a contract specifies a guaranteed maximum
price of $500,000 and the cost-plus basis turns out to be
$400,000. Under a 50/50 percent split, the contractor
would be entitled to $450,000 for its work. Guaranteed
maximum price contracts give contractors great incentive
to keep costs as reasonable as possible to ensure themselves
as much profit as possible. They also encourage contractors
to value engineer the project.

CONSTRUCTION PROGRESS
PAYMENTS
Among the most important items to the contractor are those
provisions of the construction contract governing the mak-
ing of monthly progress payments to the contractor
throughout the job (Figure 17.1). The contractor will be
expected to submit a request for payment, stating amounts
of work completed and the estimated value of such work, to
the Resident Project Representative approximately 10 days
before the payment due date. At this point, the work of the
Resident Project Representative is very similar for both a
lump-sum and a unit-price contract. Before transmitting
the payment request to the owner’s or designer’s project
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manager, the Resident Project Representative is generally
delegated the task of verifying and evaluating the contrac-
tor’s payment request. Because of nearness to the work, the
Resident Project Representative is often the only representa-
tive of the owner or the design firm who can truly verify the
actual quantities of the various items of work completed and
determine the probable value of such work.

Although a unit-price contract requires extreme care
in the verification of the contractor’s payment claim, a
lump-sum job can usually be handled more informally, as
the overage claims will be compensated for ultimately by
the fixed-price nature of the contract. Nevertheless, it is
undesirable to be so careless as to allow payments in excess
of the amounts of work actually done, as first, it cancels the
effect of the retention, if any, and second, if the contractor
were to default on the contract, the inspector might be
in the position of having approved for payment more

work than was actually built, thus allowing the defaulting
contractor a tidy, unearned profit.

APPROVAL OF PAYMENT
REQUESTS
The responsibilities of the Resident Project Representative in
the approval stage of contractor partial payment requests are
limited to checking quantities and costs prior to submittal to
the owner’s or designer’s project manager with a recommen-
dation for payment if warranted.

The following is a list of possible tasks that might be
delegated to the Resident Project Representative during the
validation phase of the contractor’s payment request:

1. Quantity takeoff of work actually completed as of date
of request

FIGURE 17.1. Progress Payment
Flow Diagram.
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2. Inventory of equipment and materials delivered but not
yet used in the work

3. Field measurements of quantities of work completed or
claimed

4. Construction cost estimate of all completed work, using
unit prices in bid or in cost breakdown submitted at the
beginning of job

5. Audit of invoices and costs (cost-plus jobs only)

6. Review of claims for extra work and completed change
orders

7. Check of retention amount

8. On extra work and change orders, check of the method
used to determine profit and overhead, material costs,
and proper application of each in accordance with the
conditions of the contract

9. Recommendation to the project manager, submit-
ted together with the contractor’s payment request
(Figures 17.2 and 17.3 or Figure 17.4)

BASIS FOR PAYMENT
AMOUNTS
The basis of all progress payments is a determination, in the
field, of the actual quantities of work that have been accom-
plished as of the date that the payment request is submitted.
The accuracy required of these field measurements is deter-
mined by the type of contract involved. As described earlier
in this chapter, there are numerous types of construction
contracts, distinguished primarily by the method of deter-
mining the final contract price; they include:

1. Fixed-price contracts

Lump-sum contract

Unit-price contract

Fixed-price incentive contract

2. Cost-reimbursable contracts

Time-and-materials (Cost-plus-percentage-of-cost)
contract

Data used are fictitious

for illustration only

FIGURE 17.2. Contractor’s Payment Request/Approval Summary Sheet.
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Cost-plus-fixed-fee contract (CPFF)

Cost-plus-incentive-fee contract (CPIF)

3. Guaranteed maximum price contracts (GMP)

Although each type of contract may be let on the basis
of competitive bids, with the lowest bidder getting the job,
several significant differences exist. On a lump-sum con-
tract, the contractor must complete the work for the fixed
price shown as long as the scope of the contract has not been
altered by change orders. Any cost overruns must come out
of the contractor’s pocket; similarly, any money that is saved
on the job (as long as it conforms to the plans and specifica-
tions) belongs to the contractor.

On a unit-price contract, the design firm provides a list of
all individual bid items, along with an “engineer’s estimate” of
the quantities involved. Blanks are provided in the proposal
document for the bidder to insert a fixed price per unit for
which the contractor agrees to build the work, which when
multiplied by the quantity shown in the engineer’s estimate
indicates the total amount of its bid for each item. In the
example shown in the accompanying illustration (Figure 17.5),
the bid sheets that the contractor must fill out to submit the
bid already contain a typed-in quantity. The contractor then
fills in the price that will be charged for each bid item.

The amount that the contractor shows in the “unit
price” column is actually the firm bid. The amount under
the “total” column is merely the product of the unit-price
bid multiplied by the engineer’s quantity estimate. The actual
amount of money that the contractor will finally receive to

do the work will be based on the actual field-measured quan-
tities, not the quantities shown in the engineer’s estimate.
However, for the purposes of determining the lowest bid, the
quantities shown in the engineer’s estimate are used during
the bidding so that all bids can be compared on the same
basis.

On a cost-plus-fixed-fee project, the contractor agrees to
a fixed profit level and is reimbursed for all costs of labor and
material at their actual cost, plus the addition of a fixed-fee
rate for profit. Under this arrangement, the contractor’s
books must be open to the owner or its representative, and all
of the contractor’s costs must be regularly audited to establish
the amount of progress payments.

Schedule of Values versus Cost-Loaded 
CPM Schedule
Often, due to the unfamiliarity of the specification writer
with the principles of contract administration, the contract
documents ask for information from the contractor that is
wholly inconsistent with the type of contract involved. For
example, on unit-price contracts, all prices are based upon
an itemized list of all of the work items or tasks that must be
performed under the contract, each with a unit price. In
this manner, the final price of any line item will simply be
the product of the unit price times the actual quantity of that
item that was installed or completed. Under this concept, the
controlling price is the unit price of each item. Many get
mixed up with lump-sum procedures and ask for a schedule

Data used are fictitious

for illustration only

FIGURE 17.3. Contractor’s Pay Estimate.
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FIGURE 17.4. EJCDC Form of Application for Payment, to Be Used with Payment
Request/Approval Form Shown in Figure 17.2 or Equivalent Document.
(Copyright © 1990 by National Society of Professional Engineers.)

of values as well. This is redundant, as the unit-price bid
sheet is a schedule of values that is tendered with the con-
tractor’s original bid.

On a lump-sum project, however, the contractor agrees
to do all the work that is defined in the plans and specifica-
tions for a fixed price, regardless of quantity variations that
are not the result of owner or architect/engineer changes in
the work. As a convenience, a schedule of values is invariably

requested. In appearance, a schedule of values looks exactly
like a unit-price bid, but with several significant differences;
prices shown are for convenience in making monthly
progress payments only and have no other contractual sig-
nificance. They cannot legitimately be used to price change
orders, for example.

Sometimes confusion results from requests for cost-
loaded CPM networks under the assumption that they always
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result in easier payment administration. This may be true on a
lump-sum project, but it has exactly the opposite effect on a
unit-price contract, as the cost-loaded network activity items
never coincide with the pay line items on unit-price contracts.
Some guidelines are as follows:

Unit-Price Contracts

1. Do not call for a cost-loaded CPM schedule; it will
conflict with the line items on the unit-price bid sheet.

2. Do not call for a Schedule of Values; the original bid
sheet serves this purpose.

3. A breakdown of all line items is submitted with the
contractor’s original bid and is binding for pay purposes
throughout the job.

Lump-Sum Contracts with Cost-Loaded CPM

1. Do not ask for a Schedule of Values; the cost-loaded
CPM takes its place.

2. Request that a cost-loaded CPM be submitted after
execution of the Agreement but before the end of the
first pay period.

Lump-Sum Contracts without Cost-Loaded CPM

1. Do not ask for a cost-loaded CPM schedule.

2. Do not ask for a bid breakdown with the bid.

3. Request a Schedule of Values after execution of the
Agreement but before starting work on the project.

EVALUATION 
OF CONTRACTOR’S 
PAYMENT REQUESTS

Submittal Requirements
At a prearranged date each month, the contractor is
expected to submit a request for payment for all of the work
performed during the preceding month (Figure 17.2 or
17.4). Prior to forwarding these payment requests to the
owner through the design firm or construction management
firm for payment, the Resident Project Representative must
check to assure that all items for which the contractor has
claimed payment have actually been completed. If a project
was contracted for on a lump-sum basis, a reasonable esti-
mate of the fair value of the work that was accomplished
might be very difficult, so under the terms of the General
Conditions of the Contract for both the EJCDC and the AIA,
the contractor is required to submit a schedule of values of
the various portions of the work, including quantities where
required, so that these values can be used as the basis for
determining the amount of progress payments to be made to
the contractor each month (see again Figure 12.8). The con-
tractor is normally required to show evidence at the time of
submittal of the price breakdown that the pricing is correct,
and that the total aggregate amount will equal the sum of the
total contract amount. Each item should contain its own
share of profit and overhead.

FIGURE 17.4. Continued 
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Unit-Price Contracts
If a project is based upon a unit-price bid, as many engineer-
ing contracts are, the actual unit prices stated in the original
bid will be held as the basis for computation of all progress
payment amounts. It is essential to note, however, that
because a unit-price contract does not have a fixed-price
ceiling, but the final cost to the owner will be determined by
the quantities actually completed, the determination of field
quantities must be very precise. This is in direct contrast to
the administration of a lump-sum contract, where even if a
small error was made one month, it would be compensated

for in later payments. The contractor cannot receive more
money than the stated fixed price, even if some of the final
quantities varied somewhat from the anticipated amounts.
Under the concept of a lump-sum contract, the contractor
agrees to build a complete project that will perform the
intended function indicated in the plans and specifications.
Anything that is necessary to accomplish this must be con-
sidered as part of the contract, even if not specifically stated.
On a unit-price contract, however, the contractor may still
be required to construct a complete functional project, but if
any variation occurs in the quantities of any of the separate

Data used are fictitious

for illustration only

FIGURE 17.5. Unit-Price Bid.



Measurement and Payment 267

bid items listed, the contractor is entitled to an amount of
money equal to the unit price of the bid item multiplied by
the actual quantity of that item that was constructed or fur-
nished. In this manner, if the quantity of a bid item exceeds
what the original quantity estimate indicated, the contractor
will receive more money than that shown in the bid; and if it
is less than in the original bid, the amount received will be
less than the amount of the bid. All such quantity differences
must be based on the unit price stated by the contractor in
the bid, as that alone is the controlling amount, not the
extension obtained by multiplying the bid price by the antic-
ipated quantity. The one notable exception to this rule is if
the quantity overrun or underrun is in excess of 25 percent
of the bid item. Then the contractor is entitled to renegotiate
its unit price for the item. Although a 15–25 percent figure is
frequently mentioned in contract documents, in situations
where it was omitted, the principle of allowing a price rene-
gotiation in cases in which the actual quantities differed
from the anticipated quantities by over 25 percent has been
upheld by some state courts. The Associated General Con-
tractors (AGC), on the other hand, recommends a value of
15 percent.

Customary pay line items and units of measure under SI
metric are illustrated on the following pages.

Equipment and Materials Delivered 
but Not Yet Used in the Work
The resident engineer or inspector should check the specifica-
tions carefully on this point before starting to total the amount
of payment due the contractor. Often, certain fabricated items
of equipment or certain products are delivered to the site a
considerable amount of time before they are actually needed or
installed in the work. In some contracts no payment will be
made for any such material until it is actually used in the work
(such as large pipe mains, which may not be paid for until they
have been laid, jointed, backfilled, tested, and paved over; or
large pieces of equipment such as motors, generators, valves, or
steel plate fabrications that had to be made up especially for
the project as opposed to an off-the-shelf item). A second
approach to this problem is to allow partial payment for mate-
rials or equipment as soon as they have been delivered to the
site. In any case, the decision is not for the Resident Project
Representative to make but must be determined by the provi-
sions of the specifications.

Unit prices are often quoted for items as “installed-in-
place.” Wherever this is the case, it is not reasonable to allow
full payment for any material solely on the basis of its having
been delivered to the site. If the contract allows any payment
at all, and the material is priced as in-place, the contractor
should provide a copy of the invoice for the material to sup-
port its claim for payment of the delivery and storage of the
material at the site. There is considerable justification for
allowing some payment for certain types of materials, prod-
ucts, or equipment because the contractor is expected to pay
the suppliers within 30 days after delivery in most cases.
Thus, if a fabricated item such as mortar-lined-and-coated

steel pipe, or precast prestressed roof members, or special
pumps or large valves are ordered, there is often a long lead
time required in placing the order to be certain of delivery in
time. Often, when the item is actually delivered, the work
may not yet be far enough along to allow its immediate
installation; yet the contractor has already been obligated to
make payment. Nevertheless, there is nothing that the
inspector can do to alleviate the problem except to read
the provisions of the specifications carefully to make certain
that such payments can be made under the terms of the con-
tract. It can save a lot of arguments if the inspector can show
the contractor the provisions of the specifications that con-
trol such payments.

A word of caution at this point. As long as a contract is
based upon a lump-sum price, or as long as a unit-price con-
tract shows separate line items for a material and its installa-
tion, no particular problem exists other than a need to
exercise care in evaluating the amount of work and materials
claimed for payment. However, on a unit-price contract
where a single line item covers both the cost of the material
and its installation, a serious risk of overpayment exists.

Take the example of an underground pipeline under a
roadway. Often, a single price may be quoted to cover the
cost of the pipe and its installation, including all earthwork
and even the pavement over the trench, as would be the case
for item 5 in the bid sheet shown in Figure 17.5. In such
cases, the price per linear foot of completed pipeline already
includes the price of the pipe material. If early payment was
allowed for pipe that was delivered to the site but not yet
installed, the cost of the pipe would have to be subtracted
from the price claimed later for construction of the pipeline
in place; otherwise, the contractor would be receiving pay-
ment twice for the same pipe.

FORCE ACCOUNT
Occasionally, there appears to be some misunderstanding
about the meaning of the term force account in the construc-
tion industry. According to the Van Nostrand Reinhold
(VNR) Dictionary of Civil Engineering, it is simply the U.S.
term for daywork or for any type of cost-plus payment.
Daywork is the customary term for such work on interna-
tional (FIDIC) contracts. In most construction contracts in
the United States, this method of payment is associated with
extra work and change orders. Because of this, most Depart-
ment of Transportation (DOT) Standard Specifications clas-
sify force account under Section 9, Measurement and
Payment, while occasionally it may be specified under the
heading of Changes and Extra Work instead. Under some
contracts, markup rates are not established in advance.
Instead a contract may state that “. . .a reasonable allowance
for overhead and profit shall be added to the contractor’s
cost. . . .” It would be interesting to note how long it might
take to arrive at mutually agreeable terms under those condi-
tions, although the U.S. Army Corps of Engineers seems to
be able to make it work.
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Force Account as a Payment Method
When it is difficult to provide adequate measurement or to
estimate the cost of certain items of work, force account
may be used to pay the contractor for performing the work.
Some contract items may even be set up in advance to be
paid by force account. Also, some change orders may
require payment by force account. However, force account
should be the last choice when setting up items for payment
on the original contract or when determining an equitable
adjustment for a change. Generally, most DOT Standard
Specifications will describe an allowable payment proce-
dure and limits for force account work (Figure 17.6).

When added work is to be paid by force account,
a change order should be prepared detailing the added work
to be performed and the estimated cost.

Generally, force account payment is not authorized for
superintendents or other employees engaged in general
supervisory work. Allowance for their pay is included in the
contractor’s percentage for overhead and profit. However, a
foreman devoting full time to the force account work would
be eligible for payment under force account.

The project manager has the authority to direct every
aspect of force account work. The specifications should
provide options for the prices to be paid on force account.
Therefore, before any work is performed on a force account

FIGURE 17.6. Example of Documentation of Force Account Work.
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basis by the contractor, the project manager and the contrac-
tor must review and agree upon the following:

1. Labor. The classification and approximate number of
workers to be used; the wage rate to be paid to those
workers; whether or not travel allowance and subsistence
is applicable to those workers; and what foremen, if any,
will be paid for by force account.

2. Equipment. The equipment to be used, including the
size, rating, capacity, or any other information to indi-
cate the equipment is proper for the work to be per-
formed; whether the equipment to be used is owned by
the contractor or is to be rented; the cost per hour for
the equipment to be used.

3. Materials. The materials to be used, including the
cost and any freight charges; whether the material is
purchased specifically for the project or comes from the
contractor’s own supply.

The project manager should prepare lists of the equipment and
labor classifications actually used and the rates for each after
the work has started. These lists should be filed and become a
part of the documents in support of the force account item.
Such lists should include the following information:

EQUIPMENT LIST

The equipment list must include the complete nomenclature of
the equipment, to establish the proper rental rate. Equipment

FIGURE 17.6. Continued 
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rates should be those that are included in the Rental Rate Book
referred to in the contract. There are several published books of
equipment rental rates on the market, as well as published
DOT equipment rental rates established by the state DOT for
highway and bridge work.1 Special equipment rates that are
not set forth in the Rental Rate Book should require the
approval of the project manager before they are used.

LABOR LIST

The list for labor should include the labor classification and
the composite hourly rate. The composite hourly rate is the
current basic wage the contractor is obligated to pay for each
classification and all added costs for labor listed in the DOT
Standard Specifications.

Force Account Payment
When extra work is to be paid for on a force account basis, the
labor, materials, and equipment used should be determined as
follows:

1. To the direct cost of labor, materials, and equipment used
in the work, a markup is allowed that shall include full
compensation for all overhead costs that are deemed to
include all items of expense not specifically designated as
cost or equipment rental. The total payment is deemed to
be the actual cost of the work and is considered under the
contract to constitute full compensation for all such
work. Markup amounts vary widely from agency to
agency, but generally fall within the following ranges:

Labor: From 15 to 33 percent, with 20 percent
most often used.

Materials: From 15 to 20 percent, with 15 percent
most often used.

Equipment rental: From 15 to 20 percent, with
15 percent most often used.

2. When extra work to be paid for on a force account basis
is performed by a subcontractor, an additional markup
is usually allowed. The additional markup is to reim-
burse the contractor for additional administrative
costs, and no other payment should be made due to the
performance of extra work by a subcontractor.

Subcontractor markup: From 0 to 15 percent,
with 5 percent most often used.

A word of caution here: Specifications should state that the
subcontractor markup applies to first-tier subcontractors
only; otherwise, the owner may be required to pay the
specified markup for every level of subcontract involved.
With a little creative management by the general contrac-
tor, this could become a lucrative source of extra money.

PAYMENT FOR EXTRA WORK
AND CHANGE ORDERS
Although in a unit-price contract a prearranged value has
been established for each item of work to facilitate the deter-
mination of the amount owed to the contractor, and on a
lump-sum job, a bid breakdown is often requested to establish
a fair price for any work completed, as a means of arriving at
the amount to be paid for each monthly progress payment,
the cost of extra work that was not included in the original
contract must be negotiated separately or a fair method
agreed upon for determining its value.

Obviously, if no groundwork were laid to establish a
procedure for evaluating and determining the cost of such
extra work, the contractor would have the owner “over a bar-
rel,” so to speak. Thus, it is common in all standard forms of
the General Conditions of a construction contract to specify
the means of determining such costs. It should be kept in
mind, however, that not all General Conditions treat this
subject area in the same way. Many such documents, because
they must be universally acceptable, have been so watered
down in their provisions that extensive Supplementary
General Conditions must be prepared to adapt these provi-
sions to a particular job.

General Conditions documents such as the AIA General
Conditions advocate the principle of completing such work
on a cost-plus basis with “a reasonable allowance for over-
head and profit.” Unfortunately, what is reasonable to the
contractor may not be considered as reasonable by the
owner. Most of the General Conditions used by public agen-
cies for their own use have established fixed policies, and
their General Conditions reflect this. An example can be
seen in the provisions of the EJCDC Standard General Con-
ditions of the Construction Contract for changes in contract
price and time, shown in Figures 17.7 and 17.8, where a
maximum of 15 percent of the actual cost of the work is
allowed to cover the cost of general overhead and profit.

Similar, but sometimes considerably more comprehen-
sive, are the provisions for overhead and profit allocation of
the various state department of transportation standard
specifications for change orders or force account work. The
markups involve a percentage added to the cost of labor,
which generally varies from agency to agency but is usually
15, 20, 24, or 33 percent, with 20 percent as the most fre-
quently allowed markup. An additional markup of 15 percent
is generally applied to the cost of materials and another
15 percent to the equipment rental. Most agencies also allow
the general contractor to mark up first-tier subcontractor
bids by 5 percent, with no markup allowed for second-tier or
lower subcontractors. There occasionally is some argument
concerning the issue of whether or not foremen and superin-
tendents are included in the markup or are part of home
office overhead.

As it can be determined from the provisions shown in
the accompanying examples, some questions may still be
unanswered and are thus subject to negotiation at the time of
the owner’s incurring the cost of extra work. If all the possible

1Examples include: the AED Green Book, published by Machinery Information
Division of K-III Directory Corporation, San Jose, CA; Contractors Equipment
Cost Guide and Rental Rate Blue Book, both published by Dataquest (a Dunn
and Bradstreet Company); Labor Surcharge and Equipment Rental Rates,
published by the California Department of Transportation; AGC/WSDOT
Equipment Rental Agreement, published by the Washington Department of
Transportation; and similar publications.
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contingencies and conditions could be anticipated, then and
only then could a document be produced that would provide
a definite answer to any question relating to the cost of such
extra work. Obviously, this is an impossible task.

As a part of the contractor’s payment request, if extra
work authorized by the issuance of a valid change order
was completed during the payment period, the resident
engineer or inspector not only must evaluate the regular
bid items and quantities, but also, under the terms of the
specific contract documents controlling the project, must
determine the validity of the claims of the contractor for
the amount of money claimed for completing such extra
work. In each case, the inspector should consult the project
manager of the design firm or the owner to determine the
exact terms of the agreement that cover the construction of
such extra work and apply these terms to the evaluation. In

any case, the terms of the contract General Conditions
should be followed carefully, as they form the basis for any
specific agreement with the owner for establishing the costs
of extra work.

Whenever extra work is being performed under the
terms of the contract, the Resident Project Representative
should keep a daily record of all such work performed and
materials furnished for use in checking the contractor’s pay-
ment requests. Such a record may also be of considerable
value in the settlement of claims. A simplified way of docu-
menting such costs is to utilize a daily extra work report
designed for this purpose, as illustrated in Figure 17.9, which
was derived from a form used by California DOT for docu-
mentation of extra work. Figure 17.9 illustrates a form used
by the State of Washington for documentation of WSDOT
extra work costs under force account.

FIGURE 17.7. Example of Provisions for Changes in the Work from EJCDC Standard 
General Conditions of the Construction Contract 1910-8 (1995).
(Copyright © 1995 by the National Society of Professional Engineers.)
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PAYMENT FOR MOBILIZATION
COSTS
There seems to be an unjustifiable amount of controversy
surrounding the concept of allowing a “mobilization” pay-
ment to a contractor. By definition, mobilization costs are
those initial expenditures that a contractor is obligated to
make even before qualifying for a penny of progress pay-
ments. Mobilization costs include the setting up of the field
offices; delivering equipment to the job site; obtaining
bonds, insurance, and permits; and similar costs. On a heavy
construction job the cost can be very large.

Those who naively suggest that it is solely the contrac-
tor’s problem fail to realize that nothing that the contractor
is obligated to do on your project is going to be provided to
the owner in the form of a donation. Failure to provide a
line item for payment of mobilization simply forces the
contractor to prorate its cost over all of the earliest items of
construction to get a return on its investment as early as
possible. Unfortunately, this also means that the bids will be
unbalanced to show a disproportionately high unit cost on
many early construction items. Then, in case of a quantity
overrun on those items, the owner will be paying a higher
cost for the project than is necessary.

It is therefore sensible to provide for payment of mobi-
lization to a contractor as a separate line item. But as we all

know, any contracting firm worth its salt will take every
opportunity to inflate the unit prices of all first items of
construction to obtain front money. Then, if the mobiliza-
tion item is left open as a competitively bid item, a serious
imbalance could result. The solution is simple; include a line
item for mobilization but type in a fixed allowance on the bid
sheet for this item. Then every bidder will be able to include
the fixed amount of this allowance as a part of its bid but will
be unable to inflate it.

The author once experienced a case involving two earth
dams, where the owner’s representatives were not very
sophisticated in construction contract administration. Ini-
tially, they opposed the concept of any mobilization pay-
ment but were later convinced that failure to do so on a
project involving extensive amounts of heavy earthmoving
equipment could have a serious effect on the unit prices of
the remaining bid items. The author had careful cost esti-
mates made to show the probable real cost to the contractor
of mobilization for each of the dams and included $50,000
for the larger structure and $25,000 for the smaller dam. The
amounts involved so shocked the owner’s representatives
that they insisted upon leaving the mobilization amount
blank and calling for competitive bids on the mobilization
item. Unfortunately, the local contractors who bid the pro-
ject took advantage of the situation, as one might expect,
and the low bidder on the project had listed $100,000 for

FIGURE 17.7. Continued 
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FIGURE 17.8. Provisions for Payments for Extra Work from the EJCDC Standard General
Conditions of the Construction Contract 1910-8 (1995).
(Copyright © 1995 by the National Society of Professional Engineers.)

mobilization for the larger dam and $75,000 for the smaller
one. Thus, the retainage normally collected by the owner
became a farce. The contractor was well ahead of the game
financially as soon as the first payment was received at the
end of the first month of operations.

Some other difficulties have been experienced in the
payment of mobilization, too, and perhaps that is one of the
reasons for the frequent negative reactions to such payments
by architect/engineers. This is the fact that by failure to spec-
ify what constitutes “mobilization,” the architect/engineer is
placed in the position of making a full payment for this line
item at the end of the month without even being fully aware
of whether or not it had been fully earned.

The solution is simple. Itemize everything in the specifi-
cation that will be defined as mobilization and then either
prorate the mobilization payment at the end of the month
for failure to complete all of the listed items, or as the author
prefers, provide a lump-sum payment for completion of all
of the mobilization items, complete, to qualify for payment
of the lump-sum amount for the item.

Although the list of legitimate mobilization items will
widely vary from job to job, there are certain basic items of
interest to the architect/engineer firm that they may well
find it to their advantage to list as required mobilization
items. For example, the author has often experienced delays
in setting up the engineer’s field office and telephone service.



274 CHAPTER SEVENTEEN

If these items were included as mobilization items included
in a lump-sum quantity of work that must be completed
before the contractor can qualify for any of its mobilization
payment amount, there would be more of a tendency on the
part of the contractor to meet the required schedule.

Figure 17.10 is a sample specification provision for
mobilization that is provided as a guide for the development
of similar provisions in the specific job specifications of
applicable lump-sum projects. On unit-price projects, a sep-
arate specification section titled “Mobilization” is not used;
instead, the provisions for mobilization are included in the
section entitled “Measurement and Payment.” The user is
cautioned that the example shown in Figure 17.10 may not
be suitable for all types of projects in its present form, but
may require editing to fit the requirements of each project.
The following list sums up two important differences
between lump-sum and unit-price projects.

Lump-Sum Projects

1. Mobilization terms must be in a separate technical sec-
tion. Mobilization may be computed as a percentage of
project cost.

2. Do not include a section for Measurement and Payment;
this is inconsistent with the lump-sum payment principle
and does not apply to the Schedule of Values.

Unit-Price Projects

1. Mobilization terms are appropriately covered as a part
of Measurement and Payment. Mobilization is included
for payment as a separate pay line in the Bid Sheet, with
an engineer-determined lump-sum allowance shown in
the extension column.

2. Do not include a section titled “Mobilization,” as all
mobilization terms must be covered in the Measurement
and Payment section.

On unit-price contracts where mobilization is included as
a bid item, instead of including a section titled “Mobilization,”
the measurement and payment section is used to specify the
terms and conditions under which the initial payment will be
made to the contractor. Figure 17.11 provides an example from
a measurement and payment section (the list of 16 required
items has been omitted for convenience). In a final specifica-
tion, the provisions would include the same list as contained in

Data used are fictitious

for illustration only

FIGURE 17.9. Record of Extra Work or Disputed Work Costs.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by permission of Pearson Education, Inc.,
Upper Saddle River, NJ.)
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the lump-sum version, except that item 16 is deleted, as there is
no requirement for a schedule of values in a unit-price project.

Figure 17.12 illustrates how mobilization is shown on a
unit-price bid schedule.

PARTIAL PAYMENTS 
TO THE CONTRACTOR

Waiver of Lien Procedure
Liens exist throughout the United States, but they are not uni-
form from state to state. As a means of providing some mea-
sure of owner protection in the enforcement of contractor

and supplier lien rights, many states have enacted preliminary
notice requirements (see “Preliminary Notice of Potential
Claim” in Chapter 20).

Although it is common to require only a monthly pay
estimate from the contractor as a prerequisite to payment,
without any specific assurance that the subcontractors and
suppliers have been paid for their work, the practice of
requiring partial waivers of lien from the prime contrac-
tor and all of its subcontractors and suppliers prior to
release of partial payments seems to be gaining ground
(Figures 17.13 and 17.14). An attorney should be consulted
to ascertain how the procedure may be implemented in
each state.

FIGURE 17.10. Sample Provisions in CSI Format for Specifying Mobilization in Lump-Sum
Contracts.
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The practice of requiring partial waivers of lien from the
prime contractor and each of the subcontractors and suppliers
based upon current payment requests, however, imposes harsh
penalties upon each of those parties by requiring the prime
contractor to pay its subcontractors and suppliers prior to hav-
ing been paid by the owner, or by requiring the subcontractors
and suppliers to waive their lien rights before being paid by the
prime contractor, for the prime contractor to receive payment
from the owner. The capital required by the prime contractor
to pay its subcontractors and suppliers prior to obtaining
waivers is quite substantial, and such a practice is unfair to the
prime contractor. As a result, the subcontractors and suppliers
are frequently pressured into releasing their waivers of lien to
the prime contractor without having received payment for the
work covered by that specific release and without further
assurance that they will be paid when the prime contractor
receives payment from the owner.

The Construction Industry Affairs Committee of
Chicago studied the problem and offered the following
recommendations. The first payment request should be

accompanied by the prime contractor’s partial waiver of
lien only. Each subsequent partial payment should then be
accompanied by the prime contractor’s partial waiver and
the partial waivers of all subcontractors and suppliers who
were included in the immediately preceding payment
request, to the extent of that payment. Thus, the prime
contractor must submit waivers on a current basis, but
the subcontractors and suppliers may not be more than
one payment late with their partial waivers. Request for
final payment would then be accompanied by the final
waivers from the prime contractor, the subcontractors,
and the suppliers who had not previously furnished such
waivers.

Under this procedure, the owner is afforded considerable
protection. The owner will not be asked to make final payment
until all necessary waivers have been received; the prime con-
tractor will not be asked to make advance payments to secure
waivers; and the subcontractors and suppliers will not be
placed in a position of surrendering their legal rights without
proper consideration.

FIGURE 17.10. Continued 
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Copies of sample forms for partial waiver of lien are
shown in Figures 17.13 and 17.14. An attorney should be
consulted before use, as lien laws vary from state to state.

Total Cost Pricing of Change Orders
Contractors are sometimes allowed to use the so-called
“total cost method” for pricing change orders or delayed
work. This approach compares the bid price of the work as
bid with the actual cost of doing the work and charges the
increase to the project owner. It is permitted in situations
where (1) the nature of the claim makes it very difficult
to establish a price within a reasonable degree of accuracy,

(2) the contractor’s bid price was realistic, (3) the contrac-
tor’s actual costs were realistic, (4) the contractor’s actual
costs were reasonable, and (5) the contractor was not
responsible for any of the increased costs.

The use of the total cost method reduces the contractor’s
obligation to link specific costs to specific causes, but it in no
way eliminates the need for accurate record keeping. Without
good job records, it is impossible to judge how reasonable the
contractor’s alleged actual costs are or to compare those costs
with the original bid. If the cost records are inadequate or
nonexistent, a court will not allow the contractor to use the
total cost method for pricing its claim [Appeal of J. D. Abrams,
Inc., ENG BCA No. 4332 (November 28, 1988)].

FIGURE 17.11. Sample Provisions in CSI Format for Specifying Mobilization in Unit-Price
Contracts.
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Forward Pricing of Change Orders
Project owners sometimes ask contractors to “forward-price”
change order work, that is, establish a mutually agreed lump-
sum price increase for doing the changed work. The advantage
for contractors is that they are relieved of the need to maintain
detailed, segregated cost records. The disadvantage is that a
misjudgment may prove costly. If unanticipated factors, such
as delay and schedule impact, drive the costs up, the contractor
will still be limited to the agreed-upon fixed-price increase. In
such a case, the contractor may wish it had gone through the
trouble of tracking and documenting actual costs.

It should be emphasized that a contractor cannot be
forced to forward-price change order work. A contractor’s

refusal to submit to a nonbinding change order estimate or
cost proposal may be considered as a breach of contract
[Palmer & Sicard, Inc., v. United States, 6Cl.Ct.232(1934)].
A contractor cannot be forced to sign off on a forward-
priced change order [Appeal of Centex Construction Co., Inc.,
ASBCA No. 26830 (April 29, 1983)].

RETAINAGE
The majority of construction projects, particularly public
works projects, involve some retention of a portion of
earned funds of the contractor. Typically, this has been
10 percent, although 5 percent is not uncommon. In some

FIGURE 17.11. Continued 

FIGURE 17.12. Example Showing How Initial Mobilization Allowance Would Be Shown on
a Unit-Price Bid Schedule.
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cases, the retained funds are held throughout the life of
the job; in other cases, the amount may be reduced or
actually eliminated at some point after the midpoint of the
project.

The purpose of the retention of funds is to provide an
amount of money that can be available to the owner for the
satisfaction of lien claims because of the failure of the
prime contractor to pay its subcontractors or suppliers,
and as a means of holding the profit that the contractor

makes on a given project. In case of default by the contrac-
tor, these funds may be utilized by the surety to complete
the work.

There is some dispute over the validity of the concept
involved, as a project that is protected by payment and per-
formance bonds is already secured against such claims.
Because of this, there has been some consideration in
recent years to reduce or even eliminate retainage after a
project is half over (Figure 17.15). One contractor told the

FIGURE 17.13. Conditional Waiver of Lien for Progress Payment.
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author, however, that although a reduction in retainage was
welcome, its elimination was not. Otherwise, the argument
was that there would be no leverage for withholding a sim-
ilar amount from the subcontractors.

The amount withheld may, after over a year on a
large project, accumulate to a rather large sum. Thus,
there may well be some validity in the reduction concept.
It should be kept in mind, however, that if a project is
covered by performance and payment bonds, the permis-
sion of the surety company is essential prior to the release
or even the reduction of the retention amount. Conve-
nient forms for this purpose are provided, as shown in
Figure 17.16.

There are two methods of computing retainage. By
one method, the amount held at the end of the project is
equal to, for example, 10 percent of the entire project cost.
On a recent project that the author was involved with, that
amounted to over $250,000. Another method allows the
retainage to be calculated as a percentage of the current
month’s billing. In this manner, the owner never holds
more than perhaps 10 percent of any month’s earnings. In
most construction contracts it is the former method that
is used.

Both the U.S. government and the American Institute
of Architects have approved a procedure recognizing the
validity of the concept that the holding of 10 percent during

Data used are fictitious

for illustration only

FIGURE 17.14. Unconditional Waiver of Lien for Progress Payment.
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the first half of the work is adequate to assure completion
and protection against claims, and that no further retainage
is needed. Thus, the owner will be holding a retainage
amounting to 5 percent of the entire project cost at the end
of the project. Another version of this concept involves the
retention of 10 percent retainage until the halfway point,
then a refund to the contractor of all but 5 percent. From
that point on, the owner continues to withhold 5 percent
until the end of the job. This policy applies only if in the
judgment of the owner’s agent (architect or engineer),
performance has been proper and satisfactory progress is
being made in the work.

A similar provision should be made for payments to
subcontractors by a prime contractor. It is a good idea to fur-
nish to a subcontractor, upon request, information on all
payments approved and paid to the prime contractor by the
owner as it relates to the work of that subcontractor.

Finally, approximately 35 days after the completion of
the work, if all lien releases are in and all work completed,
and all subcontractors, suppliers, and employees have
been paid, obtain the approval of the surety and then
release the retention money except for any amounts repre-
senting the value of uncompleted or substandard work or
materials.

FIGURE 17.15. Example of a Request for Adjustment of Retainage.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by 
permission of Pearson Education, Inc., Upper Saddle River, NJ.)
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LIQUIDATED DAMAGES
DURING CONSTRUCTION
Traditionally, the assessment of liquidated damages against a
contractor for monetary losses suffered by the owner as the
result of a contractor’s failure to meet the contractual comple-
tion date has been computed only for the excess construction
time beyond the final specified completion date. Recently,
there have been successful actions to collect liquidated dam-
ages for failure of a contractor to meet various specified key
dates for completion of certain specified portions of the work
affecting the ability of other prime contractors to deliver their

portion of the work on time. The effect of delaying other
prime contractors can result in added charges for owner-
caused delays and in rendering the specified completion dates
of the other affected contractors as unenforceable.

Some owners have successfully specified and collected
liquidated damages from some of their prime contractors
for failure to meet such key dates, and the amount of the liq-
uidated damages was simply deducted from the amount of
the progress payment owed to the contractor for work done
that month. Where the amount of the liquidated damages
exceeded the amount of the earned progress payment, it was
simply charged as a debit against the contractor’s account.

Data used are fictitious

for illustration only

FIGURE 17.16. Consent of Surety for Reduction or Partial Release of Retainage Funds by
the Owner.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by 
permission of Pearson Education, Inc., Upper Saddle River, NJ.)
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STANDARD CONTRACT
PROVISIONS FOR
MEASUREMENT 
AND PAYMENT
Although each set of contract documents treats this subject
slightly differently, the provisions of the project documents
must be the final determining factor in establishing the
method and procedure for handling contractor payment
requests. The following references are provided as an aid to
comparing the provisions of several General Conditions
documents in current use:

1. EJCDC: Articles 14.1 through 14.13 of the General
Conditions (1996 ed.)

2. AIA: Articles 9.1 through 9.10.4 of the General Con-
ditions (1987 ed.)

3. GSA: Article 7 of the General Provisions (federal
contracts)

4. FIDIC: Articles 60.1 through 60.10 of the Conditions
of the Contract for Works of Civil Engineering
Construction (1987 ed.)

The foregoing provisions are typical of most stock
forms of General Conditions, or General Provisions, as they
are sometimes called.

Similar provisions are made in the various standard
specifications, as these documents generally include all
general provisions as well as technical ones. The principal
difference is that the majority of the standard specifica-
tions also contain provisions for measurement methods
to be used in determining the payment quantities—an
excellent way of minimizing field disputes resulting from
disagreements over the method of measurement, which
can result in significant differences. The following refer-
ences are provided as an aid in comparing the measure-
ment and payment provisions of some typical standard
specifications:

1. American Public Works Association/Associated General
Contractors Standard Specifications for Public Works
Construction (“Greenbook”)

Measurement of Quantities for Unit-Price Work:
Section 9-1

Measurement of Quantities for Lump Contracts:
Section 9-2

Payment: Section 9-3

Payment for Extra Work (Force Account):
Section 3-3.2

2. California Department of Transportation Standard
Specifications

Measurement of Quantities: Section 9-1.01

Scope of Payment: Sections 9-1.02

Force Account Payment: Section 9-1.03

3. Florida Department of Transportation Standard
Specifications for Road and Bridge Construction

Measurement of Quantities: Section 9-1

Scope of Payments: Section 9-2

Partial Payments: Section 9-5

4. Washington State Department of Transportation, Stan-
dard Specifications for Road, Bridge, and Municipal
Construction

Measurement of Quantities: Section 1-09.1

Scope of Payment: Section 1-09.3

Force Account: Section 1-09.6

5. U.S. Department of Transportation, Federal Highway
Administration, Standard Specifications for Construc-
tion of Roads and Bridges on Federal Highway Projects

Measuring Quantities: Section 109.01

Scope of Payment: Section 109.02

Differing Site Conditions, Changes, Extra Work,
and Force Account: Section 109.04

INTERPRETING THE
CONTRACTOR’S BID

Interpretation of Bidding Errors
Often, errors are made in bids submitted and a determina-
tion must be made as to the true value of a bid. One com-
mon error involves a multiplication of the unit price and
the estimated quantity. In the example in Figure 17.17, it
can be seen that the proper product of the unit price times
the quantity should be $575,056 instead of the $175,056
shown.

In some cases, contractors have been allowed to withdraw
a bid after opening where a clerical error existed; however, in
an apparent equal number of such cases, such withdrawal has
been successfully refused. Recent legislative action in some
states has made it possible for any contractor to withdraw
such an erroneous bid.

Similarly, where a bid sheet asks for the amount in
“words and figures,” the words will govern over the figures, as
there is less chance of error this way. This type of error is

,

FIGURE 17.17. Example of an Error in Bid Computation.
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FIGURE 17.18. Balanced Bid Based upon Competitive Unit Prices.

likely in either a lump-sum or a unit-price bid amount. If the
amount of the bid read

Four thousand two hundred and forty-seven dollars
($40,247.00)

the final amount of the bid would be held as $4,247.00, not
$40,247.00.

Unbalanced Bids
For unit-price contracts, a balanced bid is one in which each
bid item is priced to carry its share of the cost of the work and
also its share of the contractor’s profit (Figure 17.18). If the final
measured amount of earth excavation shown in Figure 17.18
was determined to be 40,000 m3 (52,318 cubic yards) instead of
the 39,757 m3 (52,000 cubic yards) estimated by the engineer,
the actual payment to the contractor for completing that item
would be 40,000 m3 × 3.60 (52,318 cubic yard × 2.75) and he or
she would be paid $144,000 instead of the $143,125.20 shown
in the totals column of its bid sheet. If the contractor knew in
advance that the engineer’s estimate was incorrect on this item,
it might be worthwhile to place a higher unit price on the item,
thus assuring higher profits without placing the firm in a non-
competitive position against the other bidders. The contractor
would also make corresponding reductions of the prices on
other items without changing the total amount of the bid for
the project. The result is an unbalanced bid. In general,
extremely unbalanced bids are considered as undesirable and
should not be permitted when detected, although the practice
sometimes seems justified from the contractor’s viewpoint.
Some of the purposes of unbalancing bidding are as follows:

1. To discourage certain types of construction and encour-
age others that may be more favorable to the contractor.

2. When the contractor believes that the engineer’s esti-
mate for certain items is low, by unbalancing the bid in
favor of such items, an increased (unearned) profit in

the actual payment of the work can be obtained without
increasing the apparent total amount of the bid.

3. Unreliable contractors may increase their bid prices for
the first items of work to be completed, with correspond-
ing reductions elsewhere in the bid, with the intention of
receiving excessive early payments, then defaulting on the
contract. This could leave the surety to complete the con-
tract with insufficient funds remaining in the contract.

4. By unbalancing the bid in favor of items that will be
completed early in the progress of the work, a contractor
can build up its working capital (front money) for the
remainder of the work. This can also serve to eliminate
the financial squeeze caused by the usual 10 percent
retention money. This is a fairly common practice.

Of all the reasons mentioned for unbalancing a bid, only
the last item seems to have some justification when dealing
with reliable contractors. The expenses of mobilizing the
construction plant, bringing the equipment and materials to
the site, and the general costs of getting the work started are
significant. These items often do not appear on the bid as sep-
arate bid items and therefore are paid for only by adding their
cost to the items actually listed. This usually means, however,
that they would be paid for only as the work progresses, even
though the actual cost to the contractor was all incurred at
the beginning of the job. This can cause hardship on the con-
tractor in that the working capital would be tied up in the
work to the sole advantage of the owner.

The prevention of unbalanced bids requires a knowledge
of construction costs in the project area so that unreasonable
bids on individual items may be detected. An obvious case of
unbalanced bidding should be considered as grounds for
rejecting the entire bid.2

2R. W. Abbett, Engineering Contracts and Specifications (New York:
Wiley, 1963).
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Example of an Unbalanced Bid
Initially, a contractor must figure its bid normally without
unbalancing it to produce a competitive price (Figure 17.18).
The price thus determined will become the bottom-line price
for the future unbalanced bid. The following example is based
upon a partial list of bid items from the low bid for a reinforced
box culvert bid in Connecticut in 1976. All original bid items
and the quantities are furnished in the bidding documents by
the engineer, and the unit prices and extensions are all filled in
by the bidder.

As an example, assume that a bidder, upon carefully
studying the plans, discovers that the engineer has made an
error in the quantities shown for temporary and permanent
trench sheeting. Instead of 1,133 m2 (12,200 sq ft) of tempo-
rary sheeting and 6,661 m2 (71,700 sq ft) of permanent sheet-
ing as the engineer’s estimate indicates, totaling 7,794 m2

(83,900 sq ft) of trench sheeting all together, let us assume that
the bidder has discovered that although the total of 7,794 m2

(83,900 sq ft) of sheeting is correct, the engineer has the indi-
vidual amounts wrong. According to the bidder’s estimate,
there are actually 6,661 m2 (71,700 sq ft) of temporary sheeting
and only 1,133 m2 (12,196 sq ft) of permanent sheeting. Now,
although the price of the temporary sheeting is low because of
the contractor’s ability to reuse the material, the opportunities
presented by the knowledge that the quantities are in error
might suggest to the bidder that if its price on this item is high
enough, the added quantity over that indicated in the engi-
neer’s estimate could be a financial windfall. The bidder, of
course, also knows that if that bid item alone is raised, the total
bid price will be too high and it may not get the job. Therefore,
the prices of certain other items must be reduced to compen-
sate for the rise in the unit price for temporary sheeting. When

completed, the new bid must have the same bottom-line total
as the balanced bid.

In the unbalanced bid in Figure 17.19 the bidder has
raised the unit prices of bid items 2 and 3 and compensated
by lowering the unit prices for bid items 6 and 8. At the same
time the bidder has increased the amount of money bid for
site preparation because it will be the first item completed. In
this way it could provide the bidder with additional working
capital (front money). Note that the total bid price (bottom
line) has remained the same as it was in the original balanced
bid in Figure 17.18.

By holding the original competitive bid price, the bidder
assures itself of a fair chance of being awarded the job. Then,
if this bidder gets the job, the payments to that firm as con-
tractor will be based upon the actual quantities of each item
of the bid sheet completed (Figure 17.20). Thus, the high bid
price on the quantity that the engineer showed as low will
yield high unearned profits, which are not reduced signifi-
cantly by the redistribution of the other bid prices in the
unbalanced bid.

A quick comparison of the amount of the contract price
that the contractor would have received if the quantities esti-
mated by the engineer were correct with the amount that
would actually be claimed by the contractor is shown in the
following:

$1,412,470.93 Amount claimed by the contractor
     for actual quantities

$1,309,925.44 Original bid price for the project (based
     upon enginee’s quantities)

   102,545.49 Additional unearned profit due to
     false unit prices

45.12

23,925.63*

27.23

3.60

21.25

435.80

17.66

148.06

FIGURE 17.19. Unbalanced Bid Based upon Known Quantity Errors in the Engineer’s 
Estimate.
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Note that the amount of increase in the price bid for
site preparation did not alter the final payment amount; it
only provided early money for the contractor to use in its
operations.

Detection of an Unbalanced Bid
There are several ways of detecting an unbalanced bid,
depending upon the type of imbalance involved. Using the
illustrated example in Figures 17.18, 17.19, and 17.20, how-
ever, it is relatively easy to detect a flaw. Generally, an unbal-
anced bid such as that in the illustration is an indication that
the architect/engineer made an error in the preparation of
the plans and specifications.

Typically, a bid such as that illustrated stands out when
compared with the bids of all other bidders on the same line
items. For example, for line items 2 and 3 for Temporary
Sheeting and Permanent Sheeting, respectively, the bidder
quoted prices of $45.12 and $27.23 per square meter, respec-
tively. While that may not alarm the architect/engineer in
that context, if compared with the same items as quoted
by all other bidders, the flaw really stands out. For example,
on temporary sheeting, if there were five bidders, the bids
might be $0.50, $0.10, $1.10, $45.12, and $0.70 per square
meter for the same line item. If the architect/engineer tabu-
lates all bids on a Summary of Proposals Received form
(Figure 12.7), it will immediately become evident that one
contractor’s bid appears to be unusually high on this item
simply by reading horizontally across the page. Similarly,
by comparing the bids for permanent sheeting a similar dis-
crepancy may be noted. Those lines in the form might look
like the following:

By comparing the prices bid for each individual line item on
the bid summary (spreadsheet), it quickly becomes evident
that one particular bidder appears to have discovered a dis-
crepancy in the documents. This discovery can be put to good
use by the architect/engineer, as the bidder has not only made
the architect/engineer aware of a probable error in the plans
and specifications, but has even told the architect/engineer
exactly where the error lies.

The solution depends upon when the discovery was
made by the architect/engineer. If discovered prior to award
of the contract, the wisest move is to reject all bids, search out
and correct the error in the documents, and readvertise the
job. If discovered after a contract was let, the only solution is
the execution of a change order.

On private work, it is easy to merely reject the bid ten-
dered by the contractor who submitted the unbalanced bid.
On public works, however, the task is a little more difficult.
As proving the existence of an imbalance is difficult, and
because of the necessity of accepting the lowest dollar bid-
der, the better way is to reject all bids, correct the mistake,
and readvertise.

6,865 m2

929 m2

FIGURE 17.20. Actual Payments to the Contractor.

Bids for Line Items 2 and 3

No. Item Bidder 
A

Bidder 
B

Bidder
C

Bidder 
D

Bidder 
E

2 Temporary 
sheeting $ 0.50 $ 0.10 $ 1.10 $45.12 $ 0.70

3 Permanent 
sheeting $13.50 $18.10 $14.50 $27.23 $19.90
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Resolving the Problem of an Unbalanced Bid
It is not enough to simply detect the problem of an unbal-
anced bid. You must decide what to do next. In the private
sector it may not pose a serious problem, as you may simply
reject the unbalanced bid, whether or not it is the low bidder.
On public works, however, it is not that simple. Unless you
can show probable evidence of attempted fraud, you may
lack authority to reject a low bidder.

The author has long advocated a procedure for use in
the public sector to handle a problem such as this. Upon
observation of an obviously unbalanced bid that is suffi-
ciently extreme as to suggest the existence of a problem
such as the one described in this chapter, you should sim-
ply exercise the owner’s right to reject all bids. Then, take
the matter to the engineer, point out the area of suspicion,
and tell the engineer that you suspect the possibility of
attempted fraud in the pricing of a particular bid item. Tell
the engineer that the bidder has shown exactly where the
problem lies, and that you want the engineer to restudy the
affected plans and specifications, find the area in question,
and make corrections in the documents that will eliminate
the loophole that the bidder has apparently discovered.
Upon correcting the documents, readvertise the project
and you are back to normal—except, of course, for the
delay involved in finding and making the correction and
readvertising the project.

The author was involved in a situation closely parallel-
ing this, involving asphalt concrete (AC) paving removal on
a city project. Examination of the bids showed an exception-
ally high unit price for AC paving removal. It was suspected
that the bidder had discovered a discrepancy between the
documents and the actual conditions at the site. In anticipa-
tion of a high quantity overrun for the paving removal, the
bidder overpriced the pay line item for AC pavement
removal. Upon completing a comparative bid review, the
author advised the city to reject all bids, correct the problem,
and readvertise.

Unfortunately, the city failed to heed his advice. They
held the original bids while they searched for a discrepancy.
Upon receiving the engineer’s denial that an error or
omission existed in the plans and specifications, award was
made to the low bidder. The result was predictable. An
exceptionally high overrun did exist, and even by falling
back on the traditional 25 percent guarantee provision
allowing renegotiation of a unit price when the engineer’s
estimate for a quantity was exceeded by 25 percent or
more, the city was unable to negotiate a reasonable settle-
ment, resulting in a considerable financial loss to the city.
The city next considered legal action against the engineer-
ing firm that designed the project for denying that an error
existed and refusal to correct their documents even after
having the location of the error pointed out to them. All of
this could have been avoided by following some simple
procedural steps.

The following guidelines are recommended in case you
suspect the existence of a serious imbalance in the low

bidder’s proposal. This is especially important on public
works projects:

1. Examine the bid spread for evidence of a comparatively
high unit price.

2. Note that the bidder may not only have attempted to
capitalize on an apparent engineer’s error, but also he or
she has shown you exactly where the problem lies.

3. Point out the location of the apparent discrepancy to the
design engineer and request a review and, if justified,
correction of the problem.

4. Have the problem corrected in the documents.

5. Readvertise the project.

MEASUREMENT
FOR PAYMENT
At first a person may be tempted to think, “What is so
difficult about field measurements?” The actual problem is
neither with the techniques nor with the accuracy of the
measurements as taken, but rather with the fact that certain
types of measurements may not be representative of the
true pay quantities. An example might be the determina-
tion of the amount of pipe to be paid for under the con-
struction contract. Often, the contract documents may
specify that payment will be made based on the lengths
indicated on the drawings. It should be noted that the
lengths on the drawing are generally shown in stations,
100-m (328.08-ft) increments. Instead of the familiar 
100-ft stations still widely used in the United States,
conversion to SI metric will utilize 100-m (328.08-ft) sta-
tions. Under SI, a station value will look something like
2,180.374. Because 100 m is such a large distance, station
tick marks will be at 20-m intervals with annotation at 
20-m intervals. The first number in the Station value is the
Station number (in 100 m), the next two digits are in
meters, and the last three digits are in millimeters. The rea-
son that measurements are to the millimeter is to retain the
degree of accuracy indicated by measurements to the near-
est 100th of a foot.

Now, lengths shown in stations are always horizontal
dimensions. Thus, they are not representative of the actual
lengths of pipe furnished by the contractor! If the
pipe is laid in trenches that have a steep profile grade, the
contractor must furnish a longer pipe than will show in
the plan view, and its bid price must reflect this difference.
An inspector who determines the amount of pipe to be
paid for on this type of contract by measuring the actual
lengths of pipe laid in trenches may be approving an
overpayment.

Determination of Pay Quantities for Pipelines
The example shown in Figure 17.21 is an actual case involv-
ing an overflow pipeline from the surge chamber of a
hydroelectric powerhouse project. In plan it can be seen
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that the pipeline is comprised of three reaches of pipe, each
at a different slope in a trench on a hillside. The length of
the pipe in plan, as determined from the indicated stations,
is 175.87 m (577.00 ft) less the length of the upper struc-
ture. However, all lengths in stations are horizontal mea-
surements only; thus, the true length is a calculated one. In
the example shown, the lower reach of 1,200-mm (48-inch)
diameter pipe has a slope of 0.384 (same as the tangent of
the angle measured off the horizontal). The true length of
this pipe in place is computed as follows:

For S = 0.384: vertical slope angle = 21.00678943°

By computing each reach of the entire length of the
pipeline in the same manner, it is found that the actual
length of the pipeline in place is 602.72 ft (183.71 m) minus
the length of the upper structure, or 572.22 ft (174.41 m).

18.3 ft (5.58 m) longer than indicated in plan view

True length =
257

Cos  21.00678942°
= 275.30 ft (83.9 m)

horizontal length

End station 5 + 77

Upper station 3 + 20

2 + 57 stations = 257.00 ft 178.3 m2

This is a total of 25.22 ft (7.69 m) more pipe than indi-
cated from the horizontal dimensions as determined from
the plan.

The emphasis on the “in-place” length of a pipe is based
upon the fact that the actual delivered lengths of pipe will add
up to even more than the indicated 572.22 ft (174.41 m), to
allow for fitting the spigot ends into the bell ends of each length
of pipe. Thus, the inspector who measures delivered lengths of
pipe for payment runs a serious risk of overpayment unless the
specifications specifically call for payment to be made on
the basis of lengths of pipe as delivered instead of laying length
(in-place dimension).

Determination of Earth 
and Rock Pay Quantities
It is appropriate to warn of the pitfalls involved in the deter-
mination of the quantities of earth or rock excavation or
backfill. This is one of the most likely areas for miscalculation.
In determining the amounts of excavation and embankment
material in construction, an allowance must be made for the
difference in space (volume) occupied by the material before
excavation and the same material after it has been compacted
in embankment. The various earth materials will be more
compact in embankment (will occupy less space than they did

FIGURE 17.21. Plan and Profile of Surge Chamber Overflow Pipe.
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in their original state), and rock will be less compact (will
occupy more space than it did in its original state). This differ-
ence in volume between the same material as excavated and as
replaced in fill is called shrinkage in the case of earth materials,
and increase or swell in the case of rock materials.

The amount of shrinkage depends upon the kind of
material and the method of placing it in the fill. Thus, a
borrow area needed to provide 19,000 m3 (24,850 cubic
yard) of fill material may have to be capable of yielding
20,600 m3 (26,944 cubic yard) of borrow material. As can
be seen, the Resident Project Representative who is on a
unit-price job must be very careful to measure the material
in strict accordance with the measurement for payment
instructions of the job specifications. Obviously, a contrac-
tor who is excavating borrow material to be used as fill on
its project would much rather be paid for the volume of
earth embankment material hauled.

The actual percentages can be determined only by a
qualified soils engineer; however, the following percentages
are from the average of general experience. They express
shrinkage in volume of several classes of materials:

If an understanding is reached in the contract to begin with,
it does not matter which types of measurements are agreed
upon. Thus, the contractor would be able to structure its bid
accordingly. But watch for the contractor who wants to
change methods of measurement later. Above all, the resi-
dent inspector should not yield to any pressure to count
scraper or truck loads based upon loose volume!

Another method occasionally suggested by the contrac-
tor is that of paying for truckloads of loose haul material by
weight. This sounds acceptable at first, but with earth mate-
rials this is an extremely unreliable method. The principal
problem lies in the variations of moisture content of the
material being weighed. If the contractor uses its water truck
extensively during excavation and loading into truck from
the borrow area, which might be necessary to loosen some
materials, the added weight of the damp or wet materials
will be paid for as earth material, when in fact the added
weight was actually due to the moisture content of the mate-
rial. Although the contractor must water the material to
achieve proper compaction when he or she is constructing
earth embankments, this is usually done at the point of
deposit. If, instead, water is added before hauling, on a job
where haul materials are paid for by weight, the contractor
can realize a tidy profit on the deal. The other way around,
money might be lost if unit weight was based upon opti-
mum moisture content and the material was removed and
weighed at a lower moisture content.

One common way of combating the problem is to pay
for materials in place as calculated from the dimensions

Fine sand 6%

Sand and gravel 8%

Ordinary clay 10%

Loam 12%

Surface soil 15%

shown on the plans. In this manner, the drawings represent
“pay lines” and any material in excess of that shown on the
plans would not be paid for. This has a disadvantage to the
owner: On a heavy earthworks project it would be possible
to unbalance the bid to provide a high unit-price on backfill
material; then if the contractor overexcavated by a few
inches of depth where unit-price payment is also made for
excavation, the owner might end up paying twice for the
same material.

Determination of Paving Quantities
On asphalt concrete pavement jobs where the asphalt con-
crete material is to be paid for by the ton, the inspector
should watch closely for overexcavation by as little as 13 mm
(1/2 inch) depth. On a large roadway project the cost differ-
ence could be great. Similarly, if the price of asphalt concrete
is priced by the square yard of material placed to a specific
depth, any reduction in pavement thickness would simply
assure the contractor the price for a full-depth pavement
while allowing the difference between the estimated amount
of material specified and the amount actually placed to be
pocketed by the contractor.

Many materials are subject to special conditions for
the determination of pay quantities. Asphaltic prime coat,
for example, is usually measured in gallons. However, the
inspector should be certain that the volumes being paid
for are based upon the volume that the material occupied
at 60°F. If the material is placed hot and the volumetric
measurements are made at that time, overpayment could
result.

MEASUREMENT GUIDELINES
FOR DETERMINATION OF
UNIT-PRICE PAY QUANTITIES

Bid Items Based upon Linear Measure
Pipelines. These are often paid for in terms of length in
stations (horizontal measure), which is determined from the
plans. It could possibly involve field measurements by a survey
crew (also horizontal measurements).

They are also paid for by measurement along the top of
the pipe in place. This method will yield actual laying length.
Do not allow measurement along the side of the pipe on the
outside of curves. Do not accept lengths of pipe for measure-
ment prior to laying.

They are sometimes paid for by measurement in the
field, horizontally along the center-line alignment of the pipe
in place. This should result in the same quantity that would
result from the stations indicated on the plans.

Curbs. Curbs are generally measured along the top edge
facing the street. Watch for measurements made at the flow
line, as the slope of the curb face may yield a slightly greater
quantity this way under certain conditions. Watch for mea-
surements made at the sidewalk side of the top edge of the
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curbing. In some cases this can cause erroneous lengths also.
The important thing is not so much where the measurements
have been taken, but that all measurements are taken at the
same place throughout the life of the job.

Channels. Where flood control channels or similar struc-
tures are to be lined, be sure to measure at the same location
each time. If the point of reference is the toe of a slope, do
not permit the measurements to be made on opposite sides,
as this will alter the indicated length.

Sewer Lines. Measurement of vitrified clay pipe (VCP)
sewer lines is generally made by measurement of the pipe in
place. However, do not allow measurements to be made
through sewer manholes, as the separate price paid for
manhole construction already covers this cost.

Fencing. Measurement of chain-link fencing can be
accomplished by horizontal measurements or by measuring
along the top rail of the fence in place, depending upon the
method specified. As in the case of pipelines, the length
indicated will be less when measured horizontally.

Bid Items Based upon Area Measurements
Pavements. As mentioned before, the measurement of
areas for payment usually presents no problem, but particular
care must be exercised to assure that the proper pavement
thicknesses have been attained. Watch, too, for underruns
where the contractor is being paid both for excavation of
the roadbed on a volume basis and pavement surfacing on an
area basis.

A particular risk is involved where there are separate
payments for pavements over small areas, such as trench
resurfacing, and for larger paved areas that can be done with
a paving machine. On one actual pipeline job in a city
street, the unit price for repavement over trenches was

quoted somewhat higher than roadway pavement because it
would have to be done using hand methods. The contractor
for this project, being an enterprising person, carefully
studied the specifications and noted that the earthwork pro-
visions permitted a slope of that portion of the trench walls
that were above a plane lying 300 mm (1 ft) above the pipe,
provided that any excess excavation resulting from such
methods was to be at the contractor’s own expense. The
contractor sloped all of the trench walls in the city street
area, opening up the entire width of one half of the city
street, which he then repaved using a regular paving
machine. The specifications for repavement of the area over
the pipe trench were based upon the area to be paved, rather
than upon the length of pavement to be constructed over
trenches. The result was that the contractor not only elimi-
nated the added cost of trench shoring in deep trenches, but
also “bought” a street repaving job to repave an entire half
of the city street using a paving machine, but performing
the work at unit prices intended for hand work! The only
excess cost to the contractor was the extra labor of the
added excavation involved in the sloping of the sides of the
pipe trench and the removal of the additional existing
paving. The cost to the city was an additional $15,000, as
there was nothing in the contract that would provide legal
relief. Thus, the method of measurement for payment pur-
poses can mean significant differences in a project cost. In
this case, it was the specifier’s fault for not coordinating the
paving specification with the earthworks specification. An
alert Resident Project Representative noticed this early, but
unfortunately, under the terms of the contract specifica-
tions, the contractor was fully within legal rights to do this
(Figure 17.22).

Retaining Walls. If a retaining wall is to be constructed
around the periphery of a property, the inspector should be
exceptionally careful of the method of making wall area
measurements. If all measurements are around the outside

FIGURE 17.22. Effect on Contractor’s Earned Payment of Sloping Trench Walls Where Payment
for AC Paving Was Based upon Surface Area of Tonnage Instead of Linear Feet.
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of the wall, the cost to the owner will be excessive. However,
if all measurements were on the inside face, the cost to the
contractor would be unfair. Each wall surface should be
taken as a prism, and any space occupied by the previously
measured prism should not be included in any other mea-
surement of adjoining surfaces.

Volume Measurements. Be certain of the method of
measurement, particularly in the case of earth and rock mate-
rials and of materials that must be placed at high temperatures.
In many cases, volume measurements will have to be made
using a survey crew to take cross sections of the affected area.

If a volume of material is to be placed in accordance
with the lines shown on the drawings, be sure to get a survey
crew on the site before the work begins, to establish the exact
profile of the ground as it existed before the work began;
otherwise, disputes may arise concerning the quantities
because of a difference of opinion as to the condition that
existed prior to the beginning of the work.

Weight. Establish at the beginning of the job what the basis
of weight measurement is to be. Under the old English system,
which has been converted to metric, a “ton” could have been
either the short ton of 2,000 pounds (907.1847 kg) or the long
ton of 2,240 pounds (1,017.0469 kg). Similarly, smaller units of
weight needed to be clearly defined under the English system.

The foregoing is not intended to be an exhaustive list of
all the special areas of concern, but rather a sampling of
some of the more common measurement problems encoun-
tered under a unit-price contract project.

FINAL PAYMENT 
TO THE CONTRACTOR
After the Certificate of Completion or Substantial Completion
has been filed (Chapter 21), the contractor will apply for final
payment. Although the form used is the same as that used pre-
viously for monthly progress payments, there are several addi-
tional requirements that must be complied with before the
architect/engineer should issue a final certificate for payment.

1. The contractor must pay all bills or other indebtedness.

2. Under certain contracts he or she must submit receipts,
releases, and waivers of liens.

3. Consent of surety must be obtained where a surety is
involved.

Under the provisions of the AIA and the EJCDC
General Conditions, the final payment is withheld only
until the contractor has provided evidence that each of the
items in the foregoing list has been complied with. Under
the AIA and EJCDC provisions, the making and acceptance
of the final payment constitutes a waiver of all claims
by the owner against the contractor other than those aris-
ing from unsettled liens, from defective work appearing
after final payment, or from failure to comply with the
requirements of the contract documents or the terms of

any special guarantees that are a part of the contract. It is
also a waiver of all claims by the contractor against the
owner other than those previously made in writing that are
still unsettled (Figure 17.23).

Although the holding time for the release of the contrac-
tor’s final payment under the AIA and the EJCDC contract
provisions is not specific but is subject to the time it takes the
contractor to submit its documentation, most public agency
contracts note a specific period of time before release of the
final payment to allow time for any lien holders to file before
the owner releases the final payment to the contractor. In this
manner, if liens have been filed, or valid claims are presented
to the owner for unpaid bills, the owner can pay such indebt-
edness and deduct all the sums from the money due to the
contractor.

Under the provisions for final payment of many other
public agency contracts, the owner retains the right to with-
hold funds to satisfy liens or outstanding bills. In some
states, however, this creates a potential problem; the period
for the filing of liens against a construction project in many
states where a Certificate of Completion or Substantial
Completion has been executed and recorded has been
established by statute. Because of this fact, many agencies
set a holding period for all retention money equal to the
statutory period plus 5 or 10 days to allow the lien-filing
period to close before releasing the contractor’s money. In
this way, the owner can be assured that all potential lien
holders have been satisfied before making final payment to
the contractor. Another alternative would be a waiver of
claims (see Chapter 21).

As recommended in Chapter 21, it is desirable that a
formal Certificate of Completion or Substantial Completion
be executed and recorded in the county recorder’s office.
If this is not done, no reasonable retention period of the
contractor’s final payment may sometimes suffice. It would
normally appear to be in the owner’s best interest to see that
a Certificate of Completion or Substantial Completion is
filed and recorded within the statutory time allowed after
substantial completion of the work, or to be sure of receiving
a release or waiver of claims from the general contractor, all
subcontractors, and material suppliers prior to releasing
retention money.

Final Progress Payment
Final payment as referred to in many General Conditions
of the Contract is the last progress payment made to the
contractor, less retainage, and should not be made until
after the execution of the Notice of Completion (Substan-
tial Completion). This notice constitutes formal “accep-
tance” of the Work by the owner.

When computing the contractor’s eligibility for the last
payment, several items should be considered for deduction
in addition to normal retainage:

1. Any liquidated damages due to the date of Notice of
Completion (Substantial Completion).
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FIGURE 17.23. Provisions for Final Payment to the Contractor from the EJCDC Standard
General Conditions of the Construction Contract.
(Copyright © 1990 by the National Society of Professional Engineers.)

2. Twice the value of all outstanding punch-list items (some
states limit this to 1.5 times). (In case the punch-list items
are not completed within the agreed time, the contractor
may forfeit this amount.)

3. The value of any lien claims already on file. (In some
states, final payment terminates liability of the owner
only for those contractor claims filed prior to acceptance
of final payment by the contractor.)

Acceptance of final payment by the contractor may
terminate the liability of the owner in some jurisdictions.
The final payment should not be approved for payment
until after formal “acceptance” of the Work by the owner as
evidenced by the execution of a formal Notice of Comple-
tion (Substantial Completion). From that date forward, the
lien law clock starts running, which limits the time for filing
of liens or Stop Notices against the project.
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FIGURE 17.23. Continued 

Review Questions

1. True or false? Front loading of a bid is always an illegal
or unethical form of unbalancing a contractor’s bid.

2. Under a unit-price contract with a 25 percent guarantee
requirement of all unit prices quoted, the engineer’s
estimate of earthwork quantities totals 9,270 cubic
meters. If the actual quantities measured in the field for
pay purposes total 10,650 cubic meters, is a change
order justified for the quantity change?

3. Are liquidated damages intended only for missing the
completion date of a project, or may they also be estab-
lished for failure to meet midproject interface dates?

4. On a unit-price contract, what is the “contract price”?

5. Is measurement for payment of underground pipelines
constructed in place in hilly terrain generally based
upon true length of the pipe laid or horizontal projected
length (station lengths)?

6. On a unit-price contract, if a contractor bids $145.00 per
meter for 765 meters of pipe to be constructed in place

and incorrectly shows the total amount as $110,952.00,
how much money is the contractor entitled to receive?

7. What is a waiver of lien?

8. What means are available to a contractor bidding a
unit-price project for recovery of “General Conditions
Work” (mobilization, bonds, insurance, cost of permits,
and other preconstruction expenses)?

9. Is the final amount paid to a contractor under a unit-price
contract limited by the quantities of materials or work
shown in the original Bid Schedule?

10. What type of items are recommended for payment to
the contractor upon delivery, even before assembly into
the constructed work?

11. Is it advisable to use cost-loaded CPM for progress
payments to the contractor on unit-price contracts?
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Construction materials control is fully one-half of
what construction inspection is all about. The
other half is control over workmanship. Many

inspectors understand quality construction when they see it,
or proper materials when they see them, but fail to under-
stand fully what their authority and responsibility requires
them to do. The implication often too firmly implanted in
some inspectors’ minds is that they are on the job to assure
that the project will be constructed with only the “best” qual-
ity materials and the “highest” quality of workmanship. On
numerous occasions, inspectors have been heard to remark,
or even interrupt their instructions to say, supposedly reas-
suringly, “Don’t worry about the specs; I’ll see that you get a
first-class job!”

Reassuring as it may sound at first, it is not the proper
approach for an inspector to take. The inspector’s real
authority is limited to requiring the contractor to provide all
that has been agreed to in writing in the contract documents.
If an owner, through lack of funds or otherwise, chooses to
purchase less than top-quality goods or to accept adequate
but somewhat less than first-class workmanship, it is its pre-
rogative to do so. It would be an overstep of the authority of
the inspector to attempt to require the contractor to provide
anything in excess of the terms of the approved contract—
and certainly would be unfair to the contractor. Remember,
one of the basic principles of the law of contracts is that it
must involve a meeting of the minds. Thus, anything that is
not part of the written terms of the contract is not within the
authority of the inspector to attempt to require without a
supplemental agreement, such as a change order. If, however,
an inspector observed a condition that, if performed in strict
accordance with the plans and specifications, would result in
an unsafe condition or that might be considered as being of
questionable judgment, the obligation of the inspector is to
bring the matter to the direct attention of the architect or
engineer or the owner. Then, if in the judgment of the archi-
tect or engineer or the owner a change should be made, it will

be executed as a formal change order, with a possible appro-
priate adjustment in the contract price.

It all comes down to a simple axiom. If a person agrees
to buy a Ford, the dealer should not be forced to deliver a
Continental for the same price, just because it might repre-
sent a higher-quality product in the eyes of the buyer’s
agent. Similarly, if it is found that the Ford will not do the
job but the Continental is required, the buyer must make a
new agreement to purchase and pay for the higher-priced
product.

In short, the inspector is not on the job to enforce
what he or she believes to be proper construction, but
rather to obtain the type and quality of construction that
has been called for in the plans and specifications. This
cannot be emphasized too strongly, as the wise contractor
will generally provide exactly what the inspector demands,
then file claims for extras for the cost differences between
what was provided at the inspector’s direction and what
was called for in the plans and specifications—and will be
entitled to get it.

MATERIALS AND METHODS
OF CONSTRUCTION
Most specifications, in their General Conditions, provide that
unless specified otherwise, all workmanship, equipment,
materials, and articles incorporated in the work are to be of
the best available grade in the local trade area. Materials called
for on the drawings that are not called for in the specifications,
but that are known to be required for a complete project, are
similarly required to be of comparable quality. These phrases
are usually found in specifications prepared by someone who
does not really know what it takes to make a “complete” pro-
ject, or how properly to specify quality in a product. The result
is one of the all-encompassing generalities such as that noted.
It may get the job done, but not without many arguments
in the field. It also saves the specifier the embarrassment of

CONSTRUCTION MATERIALS

AND WORKMANSHIP

CHAPTER EIGHTEEN
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having to tell someone how to build something that he or she
may not know the first thing about. Apparently, the concept is
legally sound, but it puts a considerable added burden on the
Resident Project Representative, who must be the one to inter-
pret the terms best and quality. Generally, an inspector can
plan on some arguments over either of these terms, because
that which one person considers high quality another may
consider substandard and because the construction contract
supposedly represents a “meeting of the minds.” Unless both
parties agree as to what the terms mean, there may be some
doubt concerning that portion of the contract.

Often the specifications provide that all materials fur-
nished must be free of defects or imperfections and must
normally be new materials. Workmanship, similarly, is often
stated in unenforceable terms. Phrases to the effect that
“workmanship shall be of highest quality” or that something
should be built using the “best workmanship” are almost
useless, as the terms cannot be precisely defined, and there-
fore are largely unenforceable conditions. About all that can
be rejected by the inspector under such provisions is crafts-
manship that is so obviously defective that even a layperson
can recognize it.

With the proper specification terms, the inspector has a
useful tool that can be used to great advantage. Under the
specific terms of a specification that clearly defines the qual-
ity of workmanship, an inspector has every right to reject all
that does not meet the specified standards—in fact, he or she
has an obligation to do so. Specifications such as these are
the products of professionals. A good specifications writer is
one who has a good understanding of field construction,
contract law, and design principles, and a writing ability—a
rare breed.

Interpretation of the Specifications
It should be kept in mind that the designers are the people
most familiar with the intent of the contract documents
and their provisions. To them, none of the terms seems
vague or ambiguous because they understood what it was
they were trying to say when they wrote the terms into
their specifications. The contractor, however, must attempt
to interpret the strict wording of the specifications to pre-
pare the bid and thus must rely on the ability of the specifi-
cations writer to communicate accurately the designer’s
intent through the wording of the specifications. As a con-
tractor once stated, after being told what was intended
by the terms of a specification: “I don’t care what was
intended—this is what it says!” The contractor was right, of
course. The contractor was to provide what it said, not
what it should have said. If the designer or owner chooses
to interpret the terms differently, he or she must expect to
pay for the privilege.

The courts also respect this concept. They have gener-
ally held that, all other things being equal, in case of a dis-
pute over the meaning of the wording of the specifications
provisions, the binding interpretation will be in favor of the
party who did not write the contract. This means that the

judgment stands a good chance of being in the contractor’s
favor, as the contractor is generally not the party who wrote
the contract provisions. In this manner, it is possible that in
an imperfectly written set of documents, the contractor may
actually be entitled to extra to build the work according to
the meaning that the designers intended when they wrote
the specifications.

REQUESTS FOR
SUBSTITUTIONS
OF MATERIALS
By far one of the most frequent requests received on the job
will be requests by the contractor to use substitute materi-
als for those actually specified by the architect or engineer.
The conditions controlling the use of such alternative
choices of materials differ somewhat between public and
private construction contracts and must be considered
separately.

Whenever a substitute is offered, the contractor is
obligated to give adequate notice of an intention to offer a
substitute—not wait until it is already too late to get deliv-
ery in time for the product actually called for. Then, after
submittal, sufficient time must be allowed for the architect
or engineer to review the technical data submitted by the
contractor in support of his or her claim that the product is
the equal of the specified one.

On a private project, the design firm may specify a sin-
gle proprietary item for every item on the project if it
chooses to do so, and there is no obligation to anyone
except the owner to consider substitutes unless the archi-
tect or engineer wishes to do so. Such instructions must be
communicated to the inspectors so that they can properly
respond to the contractor in case of attempted submittals
for consideration as substitutions. Furthermore, if in the
judgment of the architect or engineer no substitutes may
be considered, then only the specific brand or model of the
specified product may be used in the work. All products
delivered to the site for use on the work must be rejected
if they fail to conform to the specific terms of the plans and
specifications.

On public works projects, certain limitations exist all
over the United States and in many foreign countries that
limit the power of an architect or engineer to specify a sin-
gle name brand of a product if equivalent products are on
the market. All specifications for proprietary products in
many states, as well as those for use either on federal con-
tracts or contracts by other agencies in which part of the
funding is from a federal agency, are required by law to
name one or two brand names and the words or equal of
a product called for by brand name. Also, a prescriptive
specification that upon analysis can be seen as applying
only to a single brand name is considered the same as call-
ing out only one brand name and is thus considered illegal.
The majority of states have similar laws governing public
projects within their jurisdiction, so even without federal



296 CHAPTER EIGHTEEN

funds, these conditions usually prevail on public projects.
In certain cases, the law controlling the specifying of brand
names allows an exception to the rule (1) if the product
specified is required to be compatible with existing facili-
ties, and (2) if the product specified is unique and no other
brand is made.

Furthermore, it is the opinion of many competent legal
authorities that the specification of several brand names,
where one brand is called for by manufacturer and that
manufacturer’s catalog number, and the remaining brands
are called for only by manufacturer’s name, is in violation of
the intent of the law and will be judged as if no alternatives
had been offered. Each product named must include the
description in comparable terms. It sounds unreasonable at
first, but consider the frequent case of a product called for by
catalog number, such as

Well pump for the emergency water system shall be Jacuzzi
75S6AV15, Byron-Jackson, or approved equal. . . .

In the first place, only one product has actually been speci-
fied. There is no catalog number for the Byron-Jackson
unit; thus it is not a product but only the name of a poten-
tial manufacturer of an “equal” product. Often, a little
research turns up the fact that some of the manufacturers
named in specifications in this manner do not even manu-
facture a similar product. The other possibility is that
the alternative “product” opens up the specifications so
broadly that hardly any offered substitute can be excluded.
One of the inherent dangers of the “or equal” concept is
that the products named may not be equal at all. Often the
designer selected exactly what was wanted in one catalog,
then hastily selected what appeared to be an equal from
another manufacturer. In doing this, the specifications
may have unintentionally broadened to allow any other
brand whose characteristics were anywhere within the
extremes possessed by either brand. A product that con-
tained all the worst features of both would still have to be
considered as acceptable, as the simple naming of a second
product that omitted a feature that was in the designer’s
primary choice of products automatically eliminated that
particular feature as a minimum prerequisite for accep-
tance of a contractor-offered substitute. In some cases,
there are also provisions for a public agency to specify a
single proprietary product as part of a research or experi-
mentation program in which the single product specified
is the article being researched.

Traditionally, the architect or engineer is considered to
be the final judge of the quality of a product, and the
courts have often upheld this concept. If in their determi-
nation the product offered is not equal, they have the
power to reject it summarily. Furthermore, the contractor
may be required to carry the burden of the cost that may
be necessary to prove equivalency where a laboratory
analysis or similar certification is required. A product may
be judged as not being equal on the basis of physical or
chemical properties, performance, selection of materials,

or even due to dimensional incompatibility with the
design of the finished structure where the use of the alter-
native product may require redesign of portions of the
structure to accommodate the substitute product. One
case in Los Angeles, however, failed to uphold the owner’s
engineering staff in its refusal of a substitute product when
its rejection was on wholly aesthetic grounds, because the
specifications in this case had not cited aesthetics as being a
proper criterion for the determination of product equiva-
lency [Argo Construction Co., Inc. v. County of Los Angeles,
Court of Appeals, 2d Civil No. 32568 (1969)].

In any case, the product offered as a substitute to a
specified article must be submitted to the architect or
engineer or to the owner, through the Resident Project
Representative, for consideration and approval before
such a substitute product may be used in the work. The
inspector must reject any article that fails to satisfy one of
the following two requirements:

1. It is the specific product called for in the plans and
specifications.

2. It is a substitute product that the architect or engineer
or the owner has approved in writing to the contractor.

In the absence of either of these conditions, the substi-
tute product must be rejected by the inspector and required
to be removed from the construction site. Failure to observe
this requirement may be grounds for withholding partial
payment to the contractor, and the inspector should make
a careful survey at the time of payment requests to assure
that all materials that have been installed or delivered to the
site are in fact the same materials that have been specified
or allowed by the design firm or the owner in writing as
an approved substitute. If the contractor fails to meet these
requirements, the inspector should submit a recommenda-
tion to the design firm or the owner along with the contrac-
tor’s payment request that payment be disallowed for the
nonconforming portion of the work.

Time to Consider Substitutions
The construction industry needs generally to be made
aware that substitutions proposed by bidders and contrac-
tors unduly disrupt the normal bidding and construction
processes. Too often, valuable time and efforts of key per-
sonnel are wasted in the consideration of such requests that
are originated by the proposer solely for his or her own
financial benefit. Two factors should be kept in mind
before a contractor proposes a substitution. First, there
may be several perfectly valid but undisclosed reasons why
the selection or specification was established as it was in
the first place. Second, and in any case, time and effort will
be required for the architect/engineer’s and owner’s inves-
tigation of the proposed substitute product, for which the
personnel must be paid, and during which the work and
other necessary activities may be delayed.
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The claim is often made that all attempts to limit the
consideration of substitutions result in a stifling of com-
petition and loss of economy to the owner. This argument
might be valid if the efforts of everyone concerned with
the problem were without cost and if economics were
the only interest of each owner. Everyone knows that the
situation is not that simple, yet reasonable competition
leading to economy is an important consideration for
almost every owner.

There are several distinct periods during the life of a
project when unjustified requests for substitutions can be
expected to be submitted.

1. Design phase

2. Bidding phase

3. Time between bid opening and award of contract

4. Construction phase

The only time that consideration should be given to evaluation
and acceptance of a substitute “or equal” product is during
either the design phase or the construction phase just listed. No
consideration should be made of any submittal or request for
consideration of a substitute product during any of the other
listed times.

Consideration of an “or equal” product during the bid-
ding phase not only is unfair to the architect/engineer,
because it allows too little time for a fair appraisal, but actu-
ally places the specifier in a high-risk situation for the benefit
of a third party, and it is also quite unfair to the vendors who
were willing to spend their own time and money during
the design phase to provide data and consultations with the
designers for proper application of the products specified
(many of which are nonproprietary by nature). Vendors who
request consideration of their product as an “equal” during
the bidding phase are little more than freeloaders capitalizing
on the efforts of the vendors who provided the preliminary
design assistance.

Furthermore, these freeloaders are often able to underbid
their competitors, as they can deduct an amount from their
bid that is equivalent to the money spent by the others in pro-
viding design services. The author was personally involved
in a case that later ended in litigation, in which consideration
of another product was made during the bidding period, and
an addendum was issued to the specifications to cover it. The
latecomer’s product was the lowest priced, of course, but
unfortunately, it later failed (even before completion of the
project), causing extensive financial loss to both the owner
and the architect/engineer, as well as to the contractor and the
supplier. Had adequate time been available for study, or had
the vendor worked with the architect/engineer firm’s specifi-
cations engineers during the design phase, the difficulty might
never have developed.

The author recalls a recent court case in which the
judge ruled against an engineer when a product that had
been specified during the bidding phase failed, by stating
that it was the engineer’s professional obligation to specify

only those products that he or she was sure of, and that a
specification of one was in a sense a guarantee that the
product was suitable for the purpose for which it was
specified—despite the fact that the engineer had argued
that there was insufficient time to make a proper evalua-
tion of the proposed substitution during the bid period
when it had been offered. In case of a vendor’s or contrac-
tor’s inquiry during the bidding phase, the only safe
course is to advise all bidders to bid the products specified
or proceed at their own risks, and that any requests for
substitutions would have to wait until after award before
consideration.

On public works projects, there should be no considera-
tion of any substitutions between the bid-opening time and
the date of the actual award of the contract. It is, however,
both possible and practical in public works construction
to limit consideration of proposed substitutes to a 35- to
45-day period just following the signing of the contract,
if desired. This would effectively eliminate one of the
“squeeze” plays used by some contractors to effect a substi-
tution of a product for their sole personal gain. By this
method, the contractor may submit a proposed substitute
product at the last minute, claiming that the originally speci-
fied product is not available or has a long-lead purchase time
that would result in delays to project completion. However,
the contractor may offer the substitute product by stating “I
can get this right away!” Nevertheless, if the contractor had
wanted to do so, it could generally have ordered the specified
product months before and met the schedule. As an added
squeeze to the owner, this type of contractor might also
threaten that if the owner insists on the product originally
specified, the long-lead purchase item required will delay the
completion of the work, and the owner will be held liable for
the contractor’s delays.

In such cases, it is the author’s viewpoint that if insuffi-
cient time is allowed for proper consideration of an “or
equal” product, the contractor should be required to submit
the originally specified product and be held liable for any
delays that might have been caused by its failure to order in
time. Furthermore, the contractor should be informed that
it will be subject to payment of liquidated damages for any
overrun of the project schedule resulting from inability
to obtain the product on time due to its failure to place
the order early. In practice, it has often been found that this
position materially changes the predicted long-lead pur-
chase time, and often the item arrives right on schedule.

ACCESS TO THE WORK
BY QUALITY ASSURANCE
PERSONNEL
The contractor is obligated at all times to provide access to
the work to the architect/engineer and the owner or their
authorized representatives, and the contractor is responsi-
ble for their safety while they are at the site. Of course, the



298 CHAPTER EIGHTEEN

FIGURE 18.1. Offshore Construction Presents Special Problems for Access to the Work by the
Inspectors, as well as Increased Insurance Risks.

contractor may require that all such persons coming onto
the site wear appropriate safety devices and conduct their
operations in a safe manner. Similarly, the inspector is
entitled, normally, to have access to the place of manufac-
ture of materials or equipment that is to be used in the
work. Work on offshore facilities may present a problem,
however, if the designer or specifications writer neglected
to require the contractor to furnish transportation to
such facilities (Figure 18.1). In that case, the design firm’s
or owner’s representatives may just have to provide their
own boats to get to the project site. The contractor’s
obligation to allow inspector access to the site is not an
obligation to provide transportation for the inspector as
well, although few contractors will want to risk the adver-
sary relationship that would be the inevitable result in
case of refusal. Nevertheless, this is an added risk and cost
to the contractor, and where it is a significant amount, the
contractor will be justified in claiming extra payment for
the service.

INSPECTION OF MATERIALS
DELIVERED TO THE SITE
It is the responsibility of the inspector to promptly inspect
all materials delivered to the site prior to their being used in
the work. The practice of withholding inspection until the
job is done and then announcing to the contractor that
the work fails to conform to the specifications is totally
unacceptable conduct for a Resident Project Representative.

Certain types of intermittent inspection as performed by
government agencies, such as building departments, permit
this type of inspection, but it is only because the responsi-
bility for on-site quality control is that of the contractor
and the owner’s representative. A building department’s
responsibility is limited to assurance that all requirements
of the code and the approved plans and specifications have
been followed.

In certain cases it may be desirable to perform inspec-
tions of materials or fabricated products prior to their
delivery at the site. A case in point would be an inspection
of the precasting operation at a concrete precasting plant
(Figure 18.2). Usually, the product remains in the casting
yard for an extended period before delivery to the site, and
failure to make early discovery of patent defects may hold
up a project for several months while the precasting yard
clears the casting beds to work in a new casting schedule
and set up the new forms on the beds between other
scheduled operations just to recast defective work. In
addition, the placement of stirrups and similar conven-
tional reinforcement in pretensioned, precast, prestressed
concrete structural members must be carefully checked
at the precasting yard before placing concrete, just as it
must be done for cast-in-place conventional concrete.
All too often the work of placing such reinforcing steel is
not accurately done and can result in major structural
failures.

The author was personally involved in one project in
which over 80 percent of all roof members on a 61-m ×
61-m (200-ft × 200-ft) roof developed progressive failures
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FIGURE 18.3. Example of an Inspector’s
Rejection Tag.

that were traced to improper placement of stirrups at the
precasting yard. In addition to checking of stirrups, the
plant inspection will provide an opportunity to measure
the net length of all prestressed beams and girders stored
at the plant in time to compare their dimensions with the
design spacing of supports to see that adequate bearing
will be provided at the ends of all beams and girders. Fail-
ure to do this has also resulted in failures at several sites in
the past.

REJECTION OF FAULTY
MATERIAL
As described before, the inspector not only has a right
to reject faulty materials, but also is obligated to do so.
Upon the rejection of nonconforming items, they should be
clearly and indelibly marked in such manner that the article

cannot be used in the work without the mark being clearly
visible to the inspector (Figure 18.3). Such marks can be
made with an indelible felt-tip pen, paint, or impression-
type markers. The inspector should require that all
rejected articles be removed from the construction area
immediately and placed in a separate pile to be trans-
ported off the site the same day. The inspector should
assure himself that the rejection marks cannot easily be
erased and the nonconforming articles returned to the site
as “new material.”

Acceptability of any material, article, or equipment
should be based upon accepted standards of the industry,
such as ASTM or trade association standards for the prod-
ucts involved (see “Special Material and Product Standards”
in Chapter 7). If additional restrictions are imposed as
acceptance criteria, they should clearly be spelled out in the
specifications unless the requirements are so common in

FIGURE 18.2. Precast, Prestressed Concrete Members at Casting Yard.
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Data used are fictitious

for illustration only

FIGURE 18.4. Notice to the Contractor That Work Does Not Comply with Specification 
Requirements.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by permission
of Pearson Education, Inc., Upper Saddle River, NJ.)

the industry that they are considered as unquestioned stan-
dards of trade.

The contractor should be provided with written notice
in each case of noncompliance (Figure 18.4) and each such
incident documented and retained in the project files
(Figures 18.5a and 18.5b) as the data could later be neces-
sary in defense of claims.

CONSTRUCTION EQUIPMENT
AND METHODS
Generally, selection of the type of equipment required to do
a job is the responsibility of the contractor. However, if it can
be clearly established that the use of a certain piece of equip-
ment to do a specified job will in all probability result in
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Data used are fictitious

for illustration only

FIGURE 18.5a. Record of Noncomplying Tests.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993.
Reprinted by permission of Pearson Education, Inc., Upper Saddle River, NJ.)

inferior construction quality, it is within the authority of
the architect/engineer or owner to require that appropriate
changes be made. These instructions would normally be
issued through the Resident Project Representative. Also, if
the inspector notes that certain equipment, such as a crane,
is overloaded and can possibly lead to a serious accident,
there is some obligation to interrupt the use of the particular
piece of equipment until the hazard has been eliminated.

One example of the right of a design firm or owner to
limit the type of equipment to be used on a project concerns a
concrete-lined reservoir where a 127-mm (5-inch) thick con-
crete lining was being placed in 7.3-m (24-ft) square panels
joined with PVC waterstops sealed with polysulfide joint
sealant. The side walls were sloped to 1-1/2 to 1, and the basin
was 4.9 m (16 ft) deep. The concrete lining was to be placed
over a layer of polyethylene sheet, and the design require-
ments prohibited any penetration through the plastic sheet

into the earth below. Thus, when the contractor planned to
use 3.7-m (12-ft) span mechanical vibratory screeds to span
each panel, it was obvious that each panel would have to be
screeded using two passes. This would require the use of steel
stakes to support a wood screed upon which one end of the
vibratory screed was expected to ride. The result would have
required penetration through the polyethylene sheet, as well
as some risk of substandard slab thickness in the area of the
screed pins due to incomplete filling and consolidation of the
screed pin holes. The contractor was informed that the equip-
ment planned on was unsatisfactory and that an alternative
method would have to be provided. It should be noted
here that the Resident Project Representative did not tell the
contractor which method to use—only which method was
unsatisfactory. It was still up to the contractor to select equip-
ment and methods as long as they were capable of doing a
satisfactory job within the terms of the specifications.
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Data used are fictitious

for illustration only

FIGURE 18.5b. Record of Defective Materials or Workmanship.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993.
Reprinted by permission of Pearson Education, Inc., Upper Saddle River, NJ.)

Similarly, any Resident Project Representative can influ-
ence the methods of construction to be used by the contrac-
tor if it can be shown that the proposed method of the
contractor will not provide a satisfactory product. As men-
tioned, however, the resident engineer or inspector must be
extremely careful as to how these statements are worded to
the contractor. The resident engineer or inspector may indi-
cate that a particular method of construction or piece of
equipment is unsatisfactory but must not go on to the next
step and tell the contractor how the work should be done or
which particular piece of equipment should be used.

Sometimes an engineer or inspector may be required
under the contract to inspect the contractor’s equipment. This
is a potentially risky position to get into as the average engi-
neer or inspector would not seem to be qualified to make such
inspections. It would seem that the type of person most quali-
fied to perform equipment inspections might be either an
equipment mechanic or a safety engineer. Picture the D-11
CAT illustrated in Figure 18.6. If you were assigned to perform

such an inspection, where would you start? The author was
placed in exactly such a situation on one project but was for-
tunate in being able to negotiate terms that later relieved him
of that responsibility.

QUALITY LEVEL 
AND QUALITY ASSURANCE

Quality Level
Quality level is the specific degree of excellence, basic nature,
character, and kind of performance possessed by a particular
item or group of items required by the designer. The minimum
quality levels are those called for in the specifications for the
project. The items that control quality include the following:

1. Location of the project

2. Magnitude of each phase of construction

3. Availability of local materials
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4. Contemplated life of the construction

5. Climatic and operating conditions

6. Cost limitations

7. The desires of the architect or engineer

Quality Assurance
Each quality level requires sufficient quality control to
assure that the established quality levels are met. Quality
assurance may be by visual inspection, tests, certifications,
reports, shop drawings, and similar procedures. Like the
quality level, the quality assurance will vary from project to
project. The quality standards that are the means to assure
that construction is in conformance with the contract
specifications and drawings are the responsibility of the
Resident Project Representative. Other quality assurance is
provided by the results of tests, samples, shop drawings,
and similar procedures.

QUALITY ASSURANCE
PROVISIONS
The following quality control provisions are considered
separately from the visual inspection requirements of the
Resident Project Representative. They are included in the
specifications to assure that the quality of the items specified
is actually provided by the contractor. When quality cannot
be verified by routine field inspection, the quality assurance
for material or equipment must be established by other
means to assure satisfactory performance.

Testing
Testing is limited to those laboratory or field tests actually
called for in the specifications, or allowed by them. Such tests
may be performed by the contractor, the architect/engineer,
the owner, or commercial testing laboratories. The commer-
cial laboratories may be hired by the contractor, the owner,
or the design firm, but in each case the project manager and
the Resident Project Representative should receive a copy of
the test results.

Testing is required for items of work that are critical
and are particularly susceptible to unsatisfactory levels of
quality, and that cannot generally be detected by observa-
tion (Figure 18.7). Examples are concrete, soil compaction,
and similar materials. The specifications determine which
items are to be tested, which tests and procedures apply, and
the required levels of performance. The specification also
determines who should perform the test. Testing is neces-
sary for any work that has a history of poor performance
and involves an assembly of products furnished by more
than one contractor, where the end result is critical.

Installation in Accordance with the Product
Manufacturer’s Instructions
In many cases, the specification requires that the product man-
ufacturer provide instructions for the method of installation of
products that are installed by subcontractors who are not
directly affiliated with the product manufacturer. This provi-
sion is supposed to be used only where rigid adherence to
the manufacturer’s instructions is critical, where product com-
position and construction create limitations not likely to be

FIGURE 18.6. D-11 CAT Working
on a Major Highway Job. Is an
Inspector or a Construction 
Engineer Qualified to Inspect
such Equipment?
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FIGURE 18.7. Ultrasonic Testing
of Structural Field Welds.

understood by the installer, and where installation procedures
are complex or subject to significant variations between differ-
ent manufacturers. Unfortunately, it is also used by lazy specifi-
cations writers who either do not know enough about a
product to specify it or who will not take the time to research it.

Experience Qualification
An experience qualification is a requirement that a firm per-
forming a certain type of work have an established reputa-
tion for the successful completion of similar work elsewhere
for a specified amount of time. The use of an experience
requirement is limited to those fields of work in which the
ability to do a certain amount of work in the time normally
allowed, as well as competence in performing installations
and services, requires a considerable amount of previous
experience. Examples of such fields of work include:

1. Metal curtain walls

2. Foundation piles

3. Dewatering

4. Precast architectural concrete

5. Calking and sealing

6. Spray-on fire protection

7. Laboratory equipment

8. Mechanical and electrical equipment

This type of provision is devised to prevent “fly-by-night”
firms from performing work for which they are not qualified
or which they may not be able to complete. The disadvantage
is that there is still no assurance that the firm selected will
remain in business or will stand behind the work it performs.
The provision is generally used for work that requires special
qualifications for which there are a number of firms of long

standing who are generally recognized in the industry as
having this special capability, and where there is a history of
fly-by-night operators.

Factory Inspection
Occasionally, a construction contract calls for inspection of
production and fabrication facilities at a manufacturer’s
plant as part of the quality control requirements of the pro-
ject. The specification must tell the specific type of inspec-
tion to perform. This provision is used for assuring the
quality control of custom products of such nature that on-
site inspection or testing is either impossible or impractical.
This provision is used mostly for large prefabricated prod-
ucts that are fabricated especially for each project, where it is
impractical to perform tests and inspection at the job site or
at a testing laboratory. Examples of such products are:

1. Precast concrete piles

2. Architectural precast concrete

3. Precast, pretensioned concrete members (Figure 18.8)

4. Fabricated steel plate specials

5. Pump station manifolds

6. Concrete or asphalt concrete batch plant facilities

7. Welded steel tanks

8. Hydroelectric project equipment (Figure 18.9)

Matching Samples on Display during Bidding
Sometimes a contractor is asked to base the quality of a prod-
uct upon a sample that is placed on display during bidding.
This provision is used only where important aesthetic con-
siderations cannot be adequately specified in words, and
for which no known or local appearance standard can be
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FIGURE 18.9. Factory Inspection of a Hydroelectric Turbine Shaft and Thrust Bearing
Runner Prior to Shipment.

furnished for prospective bidders to examine. To maintain
effective quality control during construction, each such sam-
ple must later be stored at the construction site for ready
reference as a basis of acceptance. Examples of such materials
or items are:

1. Natural stone

2. Precast concrete panels with exposed aggregate

3. Concrete finishes

4. Special wood finishes and cabinetry standards

This method allows an effective means to assure that the
desired visual characteristics of highly textured or grained

materials, which are often difficult to describe verbally, can
be provided. Additional advantages when used in public
works construction are that trade names can be avoided and
disputes between the Resident Project Representative and
the contractor over the appearance of a material surface that
may otherwise meet specification requirements can be
avoided. The disadvantage is that facilities must be provided
in one central location for displays of all samples during bid-
ding, and again at the site during construction. Care must be
taken to assure that sample panels represent the full range of
colors and textures permitted, and that matching material is
obtainable from more than one source in the case of public
agency contracts.

FIGURE 18.8. Precast, Prestressed Concrete Members at Casting Yard.
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Mock-up
Another method of quality control is the requirement for the
contractor to construct a mock-up or a prototype construction
assembly that, after approval, will serve as the standard for
the same type of construction throughout the project. This
method is best used where it is impossible or impractical to
specify critical aesthetic characteristics that may be desired, or
where an assembly is too large or complex to be fabricated
prior to award of the contract. Examples are:

1. Certain masonry or natural stone assemblies

2. Architectural precast concrete

Mock-ups by the contractor prior to construction can
be advantageous to control the quality of a complex con-
struction system where the aesthetic and other requirements
cannot be described accurately in words or in drawings. The
disadvantages are that:

1. The standard of production is established after award of
the contract.

2. Numerous arguments over fine points of aesthetics may
arise.

3. The finally approved mock-up may not conform to
other specification requirements.

4. Delays may result while awaiting approvals.

5. Additional costs are normally reflected in the bids.

The use of this system is usually confined to complex
exterior wall assemblies on monumental buildings where
aesthetics are a major consideration, and where there is no
other adequate way to describe the desired appearance.

Proven Successful Use
Under this provision, the contractor is asked to provide proof
that the same type of product or similar products or equipment
have been used successfully in similar construction for a spe-
cific period of time. The use of this provision is generally lim-
ited to mechanical and electrical equipment that requires proof
of safe, dependable, continuous operation for a number of
years. This provision is not used for those items that would
benefit by innovation. The primary advantage of this type of
provision is that the risks usually associated with the experi-
mental use of new products are avoided. It has the disadvantage
of discouraging innovation, however, and it offers no insurance
against faulty installation. It is generally used to specify items
such as elevators, electrical equipment, large pumps, water and
sewage treatment plant equipment, and similar items that must
be in continuous and reliable service for many years. It is not
generally used for architectural items or for products for which
it is not possible to determine “successful use” clearly.

Qualified Products List
A qualified products list is a provision of the specifications
that requires that the procurement of certain contract items
be restricted to those items that have previously been tested

and approved and have been included in a list of approved
items in the specifications. A qualified products list is not
necessarily limited to products that are named in the specifi-
cations but may also be a list of products compiled by inde-
pendent authorities, such as the Underwriters’ Laboratories,
which assumes the responsibility for testing and updating
their lists. The advantage of using a qualified products list is
that the sometimes long, complex, or expensive tests that
may otherwise be required have already been performed and
do not need to be done for each project. The disadvantages
of a qualified products list are:

1. Possibility of less competition

2. Possibility of disclaimer by the contractor for defects in
materials furnished under this system

3. Administrative difficulties in maintaining up-to-date
lists

Certified Laboratory Test Reports
This is a requirement by which the contractor is asked to
provide a certificate that indicates that a product meets
specified quality requirements for performance or physical
or chemical standards when the submitted sample is tested
in accordance with certain specified laboratory standard
tests. Submittal of test reports is required for those standard
items for which there is a need for quality control testing
but for which the testing of the actual item to be installed
cannot be justified. Requirements for this provision nor-
mally include a statement calling for exact test methods,
minimum level of performance, and identification of
the product to be tested to be sure that it is the same as the
one to be used in construction. In addition, the tests are
required to be performed by a recognized independent test-
ing laboratory acceptable to the design firm or the owner.
Examples of materials that may require such certified
reports are:

1. Concrete reinforcing steel

2. Structural steel

3. Sound control ratings of materials

4. Fire-spread ratings of materials

5. Polyvinyl chloride materials for waterstops

6. Masonry units

Where the contractor is responsible for obtaining the test
reports, the disadvantage is the possible danger of apparent
conflict of interest due to the contractor furnishing both the
material and the testing. Additionally, the reliability of the
testing laboratory could be open to question.

The manner in which this provision appears in specifi-
cations varies widely. Some of the more common require-
ments for certified laboratory test reports that are included
in specifications are:

1. Test reports shall be based upon results of tests that have
been made within a certain time on materials represen-
tative of those proposed for use; or
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2. Test reports shall be based upon results of tests made on
samples taken from materials proposed for delivery to
the job site; or

3. Test reports shall be based upon results of tests made on
items installed at the job.

Test reports included in the manufacturer’s literature are
often worthless, as the tests from which the data were derived
are often nonstandard or are designed to dramatize certain
properties and to conceal undesirable properties.

Certificate of Compliance or Conformance
Under these provisions, the contractor is required to provide
a certificate that says that the product complies with a speci-
fied reference standard. It is necessarily limited to products
of standard manufacture for which quality can be clearly
assured by the manufacturer, installation is not critical, and
job testing is neither necessary nor justified. Examples of
such products would include:

1. Glass

2. Paint

3. Aluminum windows

4. Wood

The primary advantage is that certificates can usually be
obtained with very little if any increase in the price of the
product. The disadvantage is that their validity and reliabil-
ity depend entirely upon the integrity and knowledge of the
certifier.

The requirements of the specifications that call for cer-
tificates of compliance are normally included only for those
times for which the extra costs of certified laboratory costs
cannot be justified. Usually, such certificates are reliable
when they come from a member of an industry or a trade
that has a strong association that exerts some policing effort
to maintain quality. When they do not come from such a
source, their reliability may be subject to question. Gener-
ally, a resident engineer or inspector is protected by clauses
in the specifications that reserve the right for them to inspect
and to test any article over and above the test requirements
specified, and that the results of such inspections and tests
are also binding upon the contractor. In such cases, the extra
testing is usually at the expense of the owner unless it turns
up a defect; then, often the contract provisions require pay-
ment by the contractor of both the corrective measures and
the tests that disclosed the defect.

Warranties; Guarantees
The terms warranty and guarantee are often erroneously
used interchangeably in construction contracts and are often
used to refer to the maintenance and repair obligations of
the contractor for a specific period of time after the comple-
tion of construction. The General Conditions of the contract
on most projects include specific requirements governing
contractor warranties or guarantees. For the purposes of this

definition, the term warranty will be used to describe this
provision.

Two types of warranties are recognized under the law:

1. Implied warranties

2. Express warranties

The term implied warranties means that the goods must be
capable of passing in trade under the contract description
and are fit for the purpose intended. Express warranties are
those that are specifically set forth in the contract itself; they
are in common use for many construction contracts. War-
ranties are generally for packaged items such as water heaters
and compressors. Where the industry practice is to furnish a
warranty for an item, the requirement for such a warranty
may be included in the specifications. An express warranty is
a means of achieving good procurement results by making
the contractor responsible for its work and for failures of its
work during some part of its useful life. The primary disad-
vantage of warranties is that they are often unenforceable.
Moreover, a warranty clause costs money in the form of
higher bid prices, and it cannot be demonstrated that the
owner recovers the cost of warranty.

There are several obstacles to the strict enforcement of
warranties; some of these obstacles follow:

1. Even in what appears to be a clear-cut contractor respon-
sibility under a warranty, certain action on the part of
the owner or design firm may cloud the issue and result
in litigation.

2. After acceptance of an item by the owner, the operation
and maintenance of the item is performed by someone
other than the contractor’s or manufacturer’s person-
nel. Thus, many defects that occur during the warranty
period can be argued to result from faulty operation
and maintenance by others rather than from a defect in
the item itself.

3. Industry is becoming reluctant to accept several of the
warranty clauses now in use. In particular, it will not
accept the provision relating to third-party damages and
the responsibility for an entire building and its contents,
including damages to personnel, resulting from the failure
of a single item.

4. Warranties of sole-source items are generally unen-
forceable.

5. In practical application, warranties are generally enforce-
able only as to defects existing at the time of delivery and
acceptance.

Although the warranty clauses usually require the con-
tractor to obtain and enforce warranties normally furnished by
manufacturers and suppliers, the exact nature of the warranty
is usually not stipulated in the specifications. Therefore, their
effectiveness is subject to the wording used by the guarantor
and can be expected to be something less than specific. Such a
warranty depends almost entirely upon the integrity of
the guarantor (the manufacturer or supplier). There are sub-
stantial differences in the warranty requirements of public and



308 CHAPTER EIGHTEEN

private agencies in their construction contracts. They range
from requiring the contractor to warrant all work as to mate-
rials, workmanship, and contractor’s design, to requiring the
contractor to warrant only mechanical and electrical work.
One agency may require the contractor to remedy all damage
to equipment, site, buildings, and their contents resulting from
a defect, whereas another agency may require the contractor to
act as the owner’s agent and obtain and enforce the subcon-
tractors’ and suppliers’ warranties.

OWNERSHIP OF MATERIALS
Generally, it may be said that the ownership of all materials
used in the work or stored at the site is vested in the contrac-
tor until final acceptance of the work by the owner at the end
of the job. Thus, any risk associated with the protection of
the work and the repair of damaged work, or the delivery of
damaged materials, is usually the responsibility of the con-
tractor, not the owner. Similarly, the contractor’s insurance
carrier will normally be called upon to pay the costs of any
such claims.

DELIVERY AND STORAGE 
OF MATERIALS
There is no firm formula for the determination of which
facilities will be accorded the contractor as a working or
staging area or for its storage of construction materials.
Generally, it is the contractor’s responsibility to make its own
arrangements for such facilities if provisions have not been
made by the owner. Although it is true that most owners do
provide space, in some areas no such space is under the

owner’s direct control; in such cases the contractor must
make arrangements for space. Occasionally, this is done by
the contractor actually entering into a rental agreement for
space, which must accordingly be taken into consideration at
the time of figuring the bid.

In no case should any contractor assume that it has the
right to block public thoroughfares or to use public property
of any kind, including parking lots, for its construction pur-
poses, even when the work is being performed for the owner
of the property under consideration, unless specific written
authority has been granted. As a means of protecting the
owner from such claims, the Resident Project Representative
should be assured that the space being used by the contrac-
tor for its work area has been properly granted by the owner
of the affected property.

HANDLING OF MATERIALS
The resident engineer or inspector must be concerned not
only with the quality of the materials as delivered and their
methods of installation, but also should require that all such
materials be properly handled during delivery, unloading,
transporting, storage, and installation so that undue stresses
will not result in latent defects that will not be detected until
after the project has been signed-off. When in doubt, the
resident engineer or inspector should have the design firm
or the owner contact the manufacturer of the affected mate-
rial, who is generally just as interested in its proper handling
in the field as is the owner. This is because the manufacturer
is often the victim of unjust claims for defective materials
when, in fact, the problem may have been due to improper
handling during construction.

Review Questions

1. Point out two instances during a project (conception to
completion) when it is not justified for the engineer or
architect to consider requests for substitutions of prod-
ucts under the provisions for “or equals.”

2. Name at least six types of products or fabrications
that would be suitable for the engineer or architect to call
for inspection at the manufacturing or fabrication plant.

3. True or false? The inspector has no interest in the man-
ner or location of storage of construction materials
delivered and stored at the site.

4. Generally, is ownership of materials to be used in the
work, and stored at the site, vested in the owner or the
contractor?

5. Name the 11 means of establishing quality assurance or
compliance described in the text.

6. True or false? An inspector is responsible for securing
that the highest possible quality of work be done.

7. Who is in control of construction means and methods
in a construction contract?

8. Name one set of circumstances where it is permissible in
a public contract to specify a sole-source product without
the words or equal.
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CHANGES AND EXTRA WORK

CHAPTER NINETEEN

CONTRACT MODIFICATIONS
A change order is a written agreement to modify, add to, or
otherwise alter the work from that set forth in the contract
documents at the time of opening bids, provided such alter-
ation can be considered to be within the scope of the original
project; otherwise, a contract modification may be required.
It is the only legal means available to change the contract
provisions after the award of the contract. Functionally, a
change order accomplishes after execution of the Agreement
what the specifications addenda do prior to bid opening
(Figure 19.1), except that an accompanying price change
may be involved in a change order. A price change is not
necessarily always in the contractor’s favor, however, as
it could also be in the form of a cash credit to the owner, or it
may involve no price change at all.

It is standard practice in construction contracts to
allow the owner the right to make changes in the work
after the contract has been signed and during the con-
struction period. Depending upon the contract and its
specific terms, such changes might involve additions to or
deletions from the work, changes in the methods of con-
struction or manner of work performance, changes in
owner-furnished materials or facilities, or even changes in
the contract time or order of the work. Changes may also
be executed to correct errors in the plans or specifications,

or they may be the direct result of contractor suggestions
that are approved by the owner and the architect/engineer.

CHANGES IN THE WORK

Impact Costs
Often, an owner or architect/engineer fails to realize that the
cost of changes in the work may well exceed the cost of the
immediate change itself. Many change order forms contain
an exculpatory clause that precludes a contractor from
recovery of impact costs. In some cases, the two parties
already agree on the price of a change in both time and dol-
lars, but the contractor wants to reserve the right to file for
impact costs. If this is all that the contractor wants, and all of
the other terms of the document are acceptable, it may be
advisable to accept the change order with that reservation. If
the owner does not, the contractor can file a claim anyway
(and will, too), but the amount of the new claim will not
only be the cost of any potential impact costs, but also will
include the now-inflated value of the time and dollars that
had originally been agreed to. A contractor would be ill-
advised to sign off on a change order if it expects to claim
any future impact costs.

A California court in Vanlar Construction, Inc. v. County
of Los Angeles, 217 Cal. Rptr.53 (Cal. App. 1985) ruled that a

Changes by

Addenda

Changes by

Change Order

FIGURE 19.1. Time of Changes by Addenda versus by Change Order.
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FIGURE 19.2. Chart Showing the Terminology Used for the Various Change Documents.

contractor who signed off 81 change orders and seven supple-
mental agreements had waived its right to any impact costs
arising out of the cumulative effect of the numerous changes.

The County of Los Angeles awarded a contract to Vanlar
Construction, Inc., to construct a public building. During
the course of construction, the county issued 81 change
orders and seven supplemental agreements. Each of these
documents stated that it covered “all charges direct or indi-
rect arising out of this additional work.” Vanlar officials
signed off on each document.

After completion of the work, Vanlar brought a claim for
the impact costs that were not included in the individual
change orders. Vanlar argued that it was impossible to measure
the cumulative impact of the changes as each change order
was issued, making it necessary to wait until completion of the
construction. Vanlar also stated that it was a well-recognized
custom of the industry to wait until project completion to
submit a claim for impact costs.

The California court ruled that Vanlar’s execution of the
change orders and supplemental agreements precluded subse-
quent claims for increased costs arising out of those changes.
The documents clearly stated that they covered indirect costs
arising out of the extra work. The court also said that because
the change orders were clear and unambiguous, Vanlar could
not resort to industry custom to explain the intended mean-
ing of those documents.

In the court’s words: “If Vanlar contemplated any future
claim for impact costs, whether at the time of the first, fifti-
eth, or the eighty-first change order, it was legally obligated to
request that a suitable reservation clause be inserted in each
change order and supplemental agreement prior to accepting
and signing the change order or supplemental agreement.”

If a project owner refuses to agree to appropriate reser-
vation language, the contractor may perform the changed
work under protest without signing the change order or
agreeing to a price.

Oral Change Orders
This is risky turf. Despite the fact that the documents require
all change orders to be in writing, the actions of both the
owner’s representative and the contractor can constructively
waive that requirement.

In the case of Udevco, Inc. v. Wagner 678 P.2d 679 (Nev.
1984), the Nevada Supreme Court held that a project owner
orally waived a requirement that no extra work be performed
without a written change order. In that case, Wosser-Laster

Enterprises was awarded a contract by Udevco, Inc., to perform
framing work on a condominium project being developed by
Udevco. Due to an error in the owner’s plans and specifica-
tions, the prefabricated roof trusses did not fit. Additionally,
the framing had to be modified to accommodate cabinets and
doors that did not match the original framing design.

Wosser performed this extra work without first obtaining a
written change order as required by the contract. It did so at the
oral direction of Udevco’s project superintendent, who assured
Wosser that it would be paid for the work. When Wosser
invoiced the owner for the extra work, however, Udevco denied
responsibility for work performed without a change order.
Wosser argued that the requirement had been waived, but a trial
court disagreed. The trial court ruled that because Udevco never
paid for any extra work performed without a written change
order, the requirement had not been waived.

Upon appeal, the Supreme Court of Nevada reversed this
ruling. One way to waive a change order requirement is to pay
for extra work performed without written authorization. The
requirement may also be waived by oral agreement, however.
The court said: “Whether Udevco made payments or not for
extra work is not solely controlling of whether it waived the
written change order requirement. After Udevco’s express oral
waiver and Wosser’s reliance thereon, Udevco at that time
was bound to pay for extra work, regardless of whether it later
failed to pay. We conclude under these facts, as a matter of law,
that the parties mutually intended to waive the written change
order condition.”

Change Orders
A change order is a formal document that alters some condi-
tion of the contract documents. The change order may alter
the contract price, schedule of payments, completion date, or
the plans and specifications.

Bilateral change orders. The term change order, as
normally referred to in all except federal contracts, refers to
a bilateral agreement between the owner and the contractor
to effect a change in the terms of the contract. In federal
contracts, this document is called a contract amendment,
as the term change order in federal contracts refers to a
unilateral order to effect a change (Figure 19.2).

Unilateral change orders. A unilateral change in
nonfederal contracts is referred to in the EJCDC contract
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Data used are fictitious
for illustration only

FIGURE 19.3. Example of EJCDC Work Change Directive.
(Copyright © 1990 by National Society of Professional Engineers; from Fisk, Edward R., Construction Engineer’s Complete
Handbook of Forms, 1st edition, © 1993. Reprinted by permission of Pearson Education, Inc., Upper Saddle River, NJ.)

documents as a Work Change Directive (Figure 19.3), and
in AIA contract documents as a Construction Change
Directive (Figure 19.4). In federal contracts, a unilateral
change is referred to as a Change Order (Figure 19.2). A
unilateral contract modification is intended to expedite
issuance of a change order to perform emergency work or
protested work and must be replaced by a regular bilateral
change order that addresses the effect of the change on
contract cost and time before payment can be made to the
contractor.

When approved by the owner, the provisions of a change
order become a part of the contract. If an approved change

order is executed by the contractor, all of its provisions and
terms are as binding upon the parties as are those of the orig-
inal contract.

Each change order must be evaluated individually;
however, there are certain basic principles that apply to the
handling of all types of change orders.

1. No work should be included beyond the scope of the
base contract, particularly on public works contracts.

2. The identity of the individuals authorized to request and
approve change orders should be established early. Such
information should be provided to the contractor’s



FIGURE 19.3. Continued

superintendent or foreman and the owner’s Resident
Project Representative.

3. During the preconstruction conference, a meeting
should be held to establish the change order handling
procedures.

4. All changes in the work must be authorized in writing
prior to the execution of any change.

5. The scope of a change order must be clear, and a request
for a change order proposal should contain enough
information to enable the contractor to make a realistic
estimate.

6. The contractor should submit its proposal to execute a
change order as soon as possible after receiving the

request, and the owner’s approval or rejection should
follow as soon as possible.

7. The proposal should be fair. It should recognize the con-
tractor’s right to include overhead and profit percentages
in change order estimates and in time and material
change order billings. It should also be recognized that
the contractor is entitled to compensation for legitimate
time-delay claims, processing of deduct change orders,
costs of disposing of removed material, and all other
legitimate costs incurred in the execution of the change.

Change orders create additional work for everyone in
the industry. One of the most aggravating conditions is the
length of time that elapses between the time that a proposed
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FIGURE 19.4. Initiator Change Order Request.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993.
Reprinted by permission of Pearson Education, Inc., Upper Saddle River, NJ.)
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contract modification is announced until the matter is finally
rejected or approved as a change order. If the procedures dis-
cussed in this chapter are followed, it is possible to minimize
the inequities otherwise possible in the administration of a
contract change order.

In some cases, a situation may arise at the construction
site where immediate instruction must be given, and revised
drawings and specifications may be unnecessary. In such
instances, the Resident Project Representative, upon receiv-
ing proper authorization, should prepare an Initiator Change
Order Request (Figure 19.4) with instructions as to whether
the work should proceed immediately or wait until the cost
proposals have been approved and a formal contract change
order (Figures 19.5 and 19.6) issued.

Whereas it is possible, under emergency conditions, to start
such extra work under a Work Change Directive (Figure 19.3),
it must be emphasized that any work performed beyond the
scope of the original contract provisions must be followed

up with a confirming change order clearly citing the effect of
the change upon both project cost and time of completion.
In no case should any work beyond the original contract
scope or requirements be executed solely upon the authority
of a Field Order or Work Change Directive. All such work
must be supported by a change order. This is for the protec-
tion of both the owner and the contractor. The owner has
the obligation to review promptly any change order propos-
als and recommendations and direct the architect/engineer
to reject or authorize such change.

Changes frequently have an impact upon the perfor-
mance of other work that is not in itself changed. The term
impact refers to the indirect delay or interference that a change
on one phase of the work may create on another phase, and
the costs of such delay or interference should be recognized as
a consequential cost to be considered as a part of direct cost
expenses of the contractor, and consideration must be given to
allowing for payment of these costs to the contractor.
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FIGURE 19.5. Change Order.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by permis-
sion of Pearson Education, Inc., Upper Saddle River, NJ.)

TYPES OF CHANGES

Directed versus Constructive Change
Before addressing the specific elements of a changes clause
in a contract, it is useful to define two basic types of change:
directed and constructive.

Directed changes. A directed change is easy to identify.
The owner directs the contractor to perform work that dif-
fers from that specified in the contract or is an addition to
the work specified. A directed change may also be deductive

in nature; that is, it may reduce the scope of work called for
in the contract.

In the case of a directed change, there is no question
that a change occurred. Disagreements tend to center on
questions of financial compensation and the effect of the
change on the construction schedule.

Constructive changes. A constructive change is an
informal act authorizing or directing a modification to the
contract caused by an act or failure to act. In contrast to
the mutually recognized need for a change, certain acts
or failure to act by the owner that increase the contractor’s
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FIGURE 19.6. Example of the EJCDC Change Order Form.
(Copyright © 1990 by National Society of Professional Engineers; from Fisk, Edward R., Construction Engineer’s 
Complete Handbook of Forms, 1st edition, © 1993. Reprinted by permission of Pearson Education, Inc., 
Upper Saddle River, NJ.)
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cost and/or time of performance may also be considered
grounds for a change order. This is termed a constructive
change and must be claimed in writing by the contractor
within the time specified in the contract documents in
order to be considered. The owner should evaluate a change
order proposal based on such a claim and can use the same
reasoning process as with any other proposal. The types of
constructive changes may include:

Defective plans and specifications

Engineer’s interpretation

Higher standard of performance than specified

Improper inspection and rejection

Change in the method of performance

Change in the construction sequence

Owner nondisclosure

Impossibility/impracticability of performance

Constructive changes are a major source of construction
disputes. A constructive change arises when the contractor
alleges that something that the owner has done, or failed to do,
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FIGURE 19.6. Continued

has resulted in a de facto change in the contract requirements.
The argument, of course, is that the contractor is entitled to
extra compensation for performing the work. The owner fre-
quently disagrees that a change in the contract requirements
has occurred.

Most of the disputes concerning constructive changes
center around the interpretation of the plans and specifications.
It is not surprising that owners and architect/engineers tend
to interpret the contract in the manner that will be most ben-
eficial to the project. Contractors, on the other hand, are
inclined to read the plans and specifications in a manner that
will minimize performance costs. Obviously, the most effec-
tive way to prevent constructive change disputes is to have a
detailed, carefully prepared scope of work. This does not

always happen, of course. Even when it does, disputes may
still arise. It is for this reason that a comprehensive changes
clause should be included in the General Conditions of any
construction contract.

ELEMENTS OF A CHANGE
ORDER
A change order specifies the agreed-upon change to the con-
tract and should include the following information:

Identification of change order

Description of change

Reason for change
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Change in contract price

Change in unit prices (if applicable)

Change to contract time

Statement that secondary impacts are included

Approvals by owner’s and contractor’s representatives

The owner may require the engineer’s signature for internal
control, but there is no substitute for the owner’s signature.

A change order is a written agreement between the owner
and the contractor authorizing an addition, a deletion, or a
revision in the work and/or time of completion within the
limits of the terms of the construction contract after it has been
executed. It is a specific type of contract modification that does
not go beyond the general scope of the existing contract.

The change order generally originates as a claim or rec-
ommendation for a change from the contractor or as a
request for proposal from the owner, seeking a change to the
existing contract documents. The change order is necessary
to increase and decrease the contract cost or work, interrupt
or terminate the project, revise the completion date, alter the
design, or in general to implement any deviation from the
original contract terms and conditions.

Because change orders are responsible for more disputes
than any other single aspect of a construction project, they
should be carefully discussed in complete detail so that there
is a complete understanding by both the owner and the con-
tractor. Some of the items that are recommended by the
Associated General Contractors for discussion include:

1. Percentages for overhead and profit to be applied to
change orders; what costs will or will not be included in
the change order price.

2. Length of time that a change order proposal price is to
be considered as firm.

3. Determination of the individual representative of the
owner who is authorized to approve change orders.

4. Procedures to be followed in the submittal of change
order proposals.

5. Change order forms to be used (i.e., AIA, NSPE, Federal,
Fisk,1 contractors, or others).

6. Time extensions required, if any—requests made by con-
tractors due to changes in the plans or specifications.

7. The detail required of contractors when submitting
change order proposals—will a complete breakdown
of all costs be required? Brief description—descriptive
drawings.

8. Overtime necessary due to change orders. Considera-
tion of decreased productivity.

9. When materials or equipment is to be removed due to a
change, which party owns the removed items, and who
removes them from the site of the job?

10. Responsibility for record drawings brought about due
to the change orders.

EVALUATING THE NEED
A contract change order is always used to effect a change
within a contract. Such changes should always be in writing.
Standard forms such as those shown in Figures 19.5 and 19.6
are readily available for this purpose; however, standard
forms are not necessary, as a change order can be in the form
of a letter, if desired.

The following are some of the purposes served by
change orders:

1. To change contract plans or to specify the method
and amount of payment and changes in contract time
therefrom

2. To change contract specifications, including changes in
payment and contract time that may result from such
changes

3. To effect agreements concerning the order of the work,
including any payment or changes in the contract that
may result

4. For administrative purposes, to establish the method
of extra work payment and funds for work already
stipulated in the contract

5. For administrative purposes, to authorize an increase in
extra work funds necessary to complete a previously
authorized change

6. To cover adjustments to contract unit prices for overruns
and underruns, when required by the specifications

7. To effect cost-reduction incentive proposals (value engi-
neering proposals)

8. To effect payment after settlement of claims

A contract change order is used in most instances when
a written agreement by both parties to the contract is either
necessary or desirable. Such use further serves the purpose
of notifying a contractor of its right to file a protest if it fails
to execute a change order.

CONSIDERATIONS
FOR EVALUATION
The following are common categories or conditions that
generally give rise to the need for a contract change order:

Differing site conditions

Errors and omissions in plans and specs

Changes instituted by regulatory agencies

Design changes

Overruns/underruns in quantities beyond limits

Factors affecting time of completion

It is possible that some change order proposals may fall
outside these categories; however, others commonly have
characteristics similar to the categories mentioned. There-
fore, they can be related to the reasoning process developed
in one or more of the six categories mentioned.

1E. R. Fisk, Construction Engineer’s Form Book, New York: Prentice Hall,
1981, 1992; Englewood Cliffs, NJ: Prentice Hall, 1992.
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Evaluation of Delays in the Work
Before it can be determined that a delay in the work was com-
pensable, thereby justifying the issuance of a change order
granting both additional time and money to the contractor,
the following questions need to be answered:

1. Was the cause of the delay beyond the contractor’s con-
trol? Did the contractor fail to take normal precautions?

2. Was the contractor ready and able to work?

3. Did the contractor submit a detailed schedule project-
ing project completion within the allotted time? Was the
schedule updated regularly? Did the updated schedule
justify a time extension? Bar charts and dates “scratched
out” on napkins by the superintendent while at the local
diner are insufficient to justify or support change orders
granting additional time because they don’t show why
more time is necessary!

4. Did this schedule contain a critical path analysis or
equivalent?

5. Has the contractor maintained sufficient forces in those
operations along the critical path where needed to meet
target dates?

6. How have causes, other than normal weather, beyond
the control and without the fault or negligence of the
contractor affected the target dates along the critical
path?

7. Has the contractor proven “unusually severe weather”
with such information as climatological data, return
probability of severe storms, or flood-depth data?

8. Did the weather phenomenon actually delay operations
along the critical path or in secondary operations?

9. Was the contractor shut down for other reasons?

CHANGE ORDERS
FOR DIFFERING SITE
CONDITIONS
Justification for the issuance of a change order to compensate
the contractor for a differing site condition will be influenced
by the specific terms of the Contract Documents. Some
guidelines follow that suggest special areas of concern to be
evaluated prior to issuance of a change order to cover extra
work resulting from a differing site condition:

1. What is the differing site condition?

2. What is the site condition shown on the plans?

3. What sections of the specifications are applicable?

4. Do the parties have the latest revised issues of the plans
and specifications?

5. Have the parties checked all of the plan references? Plans
are usually grouped by specialty: architectural, site,
plumbing, mechanical, structural, electrical, and special
and standard details. A critical note or dimension on one
of the specialty drawings may solve the whole puzzle of
need and responsibility.

6. Has the inspection staff provided adequate data? If not,
correct that situation immediately. The next claim could
be much larger.

7. Why was the condition shown differently by the design?

8. Was provision made for this situation in the contract
documents?

9. Did the construction contractor encounter unstable
soils, rock excavation, or subsurface structures where no
careful prebid site inspection and contract documents
could have predicted their existence?

10. Was the construction contractor forced to employ
unusual construction techniques and equipment to
overcome the obstacles encountered?

11. Can the construction contractor’s performance, selec-
tion of construction procedures, and responses to site
conditions be evaluated by the architect/engineer (or
possibly a third party) experienced in modern construc-
tion techniques?

Subsurface Investigation
Prior to the determination of the validity of a contractor’s
request for a change order to compensate the contractor for a
differing site condition, the architect/engineer and the owner
should consider the following questions before assuming that
the responsibility is all on the shoulders of the contractor:

1. Were borings made or test holes dug? Were they displayed
correctly? Were they available to all bidders? Were they of
proper kind and depth? Were they spaced at reasonable
intervals? Contract documents often have disclaimers
regarding differing subsurface conditions, but these are
not always as enforceable as they may appear.

2. Was the overall subsurface investigation in proportion
to the type and magnitude of the project?

3. Was the geologic history of the site incorporated into
the subsurface investigation data displayed in the con-
tract documents?

4. Although not part of the evaluation, the owner should
consider whether additional subsurface investigation
should be initiated immediately to minimize future
claims and delays.

Inclusion of Soil Reports in Contract
Documents
Whenever the owner or the architect/engineer knows of or is
in the possession of soils reports, logs of borings, asbestos
reports, hazardous waste reports, or similar knowledge
about a construction site, it is under obligation to make full
disclosure of all such documents to the bidders on a project.
This is normally done through the medium of identifying
them by title, origin, and date in the Notice Inviting Bids,
and at the same time cautioning the bidder that they are not
a part of the contract documents but are identified for the
convenience of the bidders. Usually, exculpatory language is
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FIGURE 19.7. Provisions for Contractor Reliance on Soils Report Data in the 1996 Edition of the EJCDC
Standard General Conditions of the Construction Contract.
(Copyright © 1990 by National Society of Professional Engineers.)

included to the effect that the owner or its architect/engineer
makes no representations regarding such data, and that the
bidder must interpret and draw his or her own conclusions
therefrom. Recent issues of EJCDC General Conditions,
however, do allow the contractor’s reliance on certain lim-
ited technical information, but not upon any interpretations
contained in the report (Figure 19.7). It is again emphasized
in the contract documents that the soils reports, for exam-
ple, should not be a part of the contract documents. Inclu-
sion of such documents as a part of the contract documents
invariably leads to claims for extra work and change orders.

Evaluation of a Claim of Differing Site
Conditions
Once the information on differing site conditions has been
assembled, the owner should be in a position to determine if
the site conditions differed materially from those indicated
in the contract or those ordinarily encountered and whether
this will justify an increase in the construction contractor’s
cost or time to complete the work.

The owner or its architect/engineer should be able to
determine whether a change order is justified by a careful
review of the contractor’s supporting documentation, includ-
ing reports, pictures, plans, and whatever is appropriate to
demonstrate where and how actual conditions deviated from
the plan or from conditions that should have been anticipated
(see “Differing Site Conditions,” Chapter 7).

Other Influences on Change Order
Justification
Prior to filing a request for a change order due to alleged
differing site conditions, the architect/engineer should
determine whether or not the contractor complied with the
following:

1. Did the construction contractor promptly and before
such conditions were disturbed comply with the owner’s
modification requirements?

2. Did the construction contractor make a site inspection
and evaluation of conditions prior to bidding?



3. Is the construction layout correct? Who performed the
construction staking; who checked the staking?

4. Did utility companies respond and locate their
respective facilities? Did the construction contractor
protect or obliterate utility reference stakes and use
suitable construction techniques to protect structures
and utilities?

STARTING THE CHANGE
ORDER PROCESS

Initiation of Change Orders
Change orders are usually initiated by construction per-
sonnel at the project site (Figure 19.8). However, changes
are also requested from various other sources, such as the
contractor, the design firm, outside public agencies, or pri-
vate individuals. In short, any of the parties can initiate
(propose) a change order; however, only the owner can
authorize a change order. A proposed change order is writ-
ten only after the designers have given consideration as to
the necessity, propriety, other methods of accomplishing
the work, method of compensation, effect on contract
time, estimate of cost, the contractor’s reaction to the pro-
posed change, and the probability of final approval.

Any change in the work that involves a change in the
original contract price must be approved in writing by
the owner before a change order can be executed. If it is not
the owner who signs, then the party who does sign for him
or her must have written authorization from the owner to
sign on his or her behalf. The architects or engineers of
record, by virtue of their positions alone, have no authority
to order changes to the contract. If they do act in this man-
ner, they must be authorized in some way to act in the
owner’s behalf.

Change Order Preparation
A change order must be clear, concise, and explicit. It must
tell the contractor what is to be done, where or within
what limits, when the work is to be performed, and if the
order of the work is affected, how the contractor will be
paid, and what consideration will be given to contract
time (extensions, etc.).

For users of the current EJCDC documents, the Work
Change Directive (Figure 19.3) was developed for use in sit-
uations involving changes in the Work that, if not processed
expeditiously, might delay the project. The AIA counterpart
is called a Construction Change Directive. Such changes are
often initiated in the field and may affect contract price or
time. This form is not a change order, however, but only a
directive to proceed with the Work that may be included in a
subsequent change order. Unfortunately, the AIA form con-
fuses the issue somewhat by having a block where the con-
tractor can sign the document. If both parties are to sign the
change document, you may as well issue a regular change
order; after all, the purpose of that document is to allow the

issuance of a unilateral order to perform the Work. The
EJCDC, AIA, and federal forms for implementing changes in
the contract are:

Bilateral Contract Modification

Change Order EJCDC Document 1910-8-B

Change Order AIA Document G701

Federal Contract Modification

Change Order—Fisk Form 15-2

Unilateral Contract Modification

Work Change Directive EJCDC Document 1910-8-F

Construction Change Directive AIA Document G714

Federal Change Order

Work Directive Change—Fisk Form 15-3

Although the use of the change order and the Work
Change Directive is quite clear and it satisfies all the
requirements for documenting and executing an amend-
ment to the contract provisions, the same cannot necessar-
ily be said of a Field Order. The Field Order is supposed to
be an order from the architect/engineer to the contractor
that either interprets the contract documents or orders
minor changes in the work without changing either the
contract sum or the contract time. As a document to inter-
pret the contract provisions, it serves its purpose admirably
well. However, any document that changes any of the provi-
sions of the plans, specifications, or other contract docu-
ments is a change order no matter what you may choose to
call it. As such, in the absence of a written authorization
from the owner that allows the architect/engineer unilater-
ally to make such changes, only the owner can execute this
document.

On a recent project where a Field Order was used, it
was desired to make a minor change in the work, for which
there would be no additional charge by the contractor.
When confronted with this document, the contractor asked
that a formal change order be issued instead, even though
the terms had been agreed to previously and no charge was
being made for the changes.

The contractor was not only legally right in requesting
a formal change order, but also wise to do so. A formal
change order provides the written authorization of the
owner to make a change in the contract provisions; it states
the effect on the contract sum, if any; it specifies the effect
on contract time, if any; and it could serve to release the
contractor from liability that might result from making the
change.

Any document that alters the terms of the original con-
tract in any way must be considered as a change order. As
such, the document must be signed either by the owner or by
someone with the power of attorney to act for him or her.
The architect/engineer’s Field Order only provides for the
signature of the architect/engineer and thus does not satisfy
this requirement unless the architect/engineer also possesses
written authority of the owner to execute such changes on
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FIGURE 19.8. Flow Diagram Showing Change Order Procedure.
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his or her behalf. Even then, if a change in the work is
intended, as opposed to an interpretation of the contract
documents, it is still far more desirable to utilize the change
order form for this purpose as a protection to all parties to
the contract, even though there will be no change in contract
price or time.

The AIA Construction Change Directive differs, princi-
pally, from the form of the EJCDC Work Change Directive
(Figure 19.3) in that it provides for the written acceptance by
the contractor.

There are only four basic steps involved in the
execution of a nonemergency change order, although the
in-house procedures of an organization may expand on

this to satisfy its own procedural requirements. The four
basic steps are:

1. Change order request by initiator (may be initiated
by contractor or architect/engineer) for architect/
engineer’s and owner’s approval.

2. Upon approval of initiator request, discuss with con-
tractor and draft a change order proposal document cit-
ing the effect of the change on contract time and cost.

3. Contractor submits a signed change order proposal to the
owner, showing all costs and additional time required.

4. Owner accepts proposal by signing the proposal and
orders execution of the work described.
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COST OF DELAYS CAUSED BY
CHANGE ORDERS
Often, the execution of a change order involves slowdowns
or delays of the contractor’s operations. It should be kept in
mind that all such delays involve extra cost to the contractor
and, as such, the costs are recoverable by the contractor. In a
case involving construction delays resulting from defective
specifications for an FAA Air Force Traffic Control Center,
the U.S. Court of Claims ruled that a contractor working on

a government contract is entitled to the extra costs incurred
as a result of the government’s defective specifications, even
if only part of the job is delayed [Chaney and James
Construction Co. Inc. v. United States, U.S. Court of Claims
No. 150-67 (Feb. 20, 1970)].

This lends even more importance to the inspector’s oblig-
ation to record all equipment and workers at the site and to
note whether such equipment is being used on that day or not
(Chapter 4). Such information can be the basis for defending
claims of excessive charges for delays caused by extra work.

Review Questions

1. A Work Change Directive under the EJCDC documents
must be signed by which party or parties?

2. Who can initiate (propose) a change order—the owner,
engineer, Resident Project Representative, or contractor?

3. What is a change order?

4. True or false? A change order can be issued at any time
after award of the contract.

5. What is a Work Change Directive?

6. Under what conditions might an oral change order be
valid and binding, even if the contract states that all
changes must be in writing?

7. What is a constructive change?

8. Name at least three conditions that may justify the
issuance of a change order.

9. May change orders be issued between the time of opening
bids and the execution of the Agreement?

10. What are the principal issues that must be addressed in
a change order?
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CLAIMS AND DISPUTES

CHAPTER TWENTY

FIVE PRINCIPLES OF
CONTRACT ADMINISTRATION
Construction contracts are subject to broader principles of
interpretation than most other contracts. There are five basic
rules of contract interpretation that are quite important in
construction contracts. The courts are frequently unfamiliar
with the specialized rules that have evolved in the construc-
tion industry and often rely on the testimony of experts in
the subject area to guide them in forming a decision.

A written contract is merely a form of documentation
of the conditions agreed upon by the parties. However, it
reflects the understanding that each party had with regard to
the wording of the documents. If every written contract were
clear, unambiguous, and complete, the rules of contract
interpretation would be unnecessary, as the intent and
understanding of the parties would be self-evident. Unfortu-
nately, that is not the case.

In any construction contract, it is almost inevitable that
the written documents will not adequately address every
single matter. There may be gaps, conflicts, or subtle ambi-
guities. The five principles mentioned here are used to help
resolve such problems. They are little more than applications
of common sense in an effort to determine the intentions of
the parties from a written document that does not ade-
quately express those intentions.

1. The Document Must Be Read as a Whole. Often in a
construction dispute, each party concentrates on some
narrow provision of the specifications, general condi-
tions, or drawings that seems to support his or her posi-
tion. The attitude is: “There it is in writing.”

The law recognizes that the intentions of the parties
cannot be determined by examining one small part of a
document by itself. Every provision of the document is
presumed to have meaning; therefore, no provision
should be presumed to be meaningless or superfluous.
The document must be considered in its entirety.

2. The Document Will Be Construed against the Drafter.
This is a well-known principle but must be recognized
in any dispute as to the meaning of the wording used in
the document. There may be latent ambiguity; the
contract may be subject to more than one reasonable
interpretation, and a court is often faced with the bur-
den of choosing between the two.

In such a situation, the document is interpreted in favor
of the party that did not draft the document. The reason-
ing behind this principle is that the party that drafted the
document had ample opportunity to avoid ambiguity and
clearly express the intended meaning, but it failed to do so.
The nondrafting party did not have such an opportunity; it
reasonably assumed that the contract language meant a
certain thing, and in court that interpretation must prevail.

This means that in construction contracts the con-
tractor’s reasonable interpretation will usually prevail
over that of the owner or the architect/engineer, and in
the case of prime contractor/subcontractor relations,
the subcontractor’s reasonable interpretation will
usually prevail over that of the prime contractor.
Although not necessarily so in all cases, contracts are
usually prepared by owners or architect/engineers, and
subcontracts are usually prepared by prime contractors.

3. The Document Supersedes All Previous Discussions.
The bottom line here is that any oral commitments
made prior to the execution of an agreement are
nonbinding, as the written document is presumed to
constitute the entire agreement.

Basically, the rule is that the document speaks for
itself. However, when it does not speak for itself, or when
it is so inarticulate that no one knows what it means, oral
testimony is permitted to determine the intended mean-
ing of the parties. This is a well-known exception to the
parol evidence rule. After hearing the expert testimony,
the final interpretation of the contract will probably be
decided based upon the respective credibility of each
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party’s expert testimony. Unfortunately, this does not
assure that justice will be served, as in the author’s experi-
ence a case was reviewed in preparation for an appeal of
an earlier decision in which the court heard conflicting
opinions of two experts. The court said that it had heard
two experts testify as to the opposite opinion on a crucial
issue, and the court was being called upon to determine
which expert was correct. Unfortunately, said the court,
lacking specific technical knowledge of the subject mat-
ter, the court’s only recourse was to accept the opinion of
the expert “who sounded most credible.” In our review of
the case, it was found that the most credible, or most
articulate, was the one whose testimony was in error.
Unfortunately, it was too late to change that, as the deci-
sion had already been rendered, so the case was decided
on the strength of erroneous testimony.

4. Specific Terms Govern over General Terms. Sometimes
there will be conflict between two different provisions of a
written agreement. The courts rule that the more specific
term should govern over the general term. The reasoning
behind this is that a narrowly drafted provision was
customized to fit a specific situation and thus reflects
more accurately the parties’ intentions than a “general” or
“boilerplate” provision of the contract.

On construction contracts, this is often applied by
making handwritten or typewritten provisions prevail
over conflicting provisions found in the preprinted
sections of the contract. Similarly, job-specific Supple-
mentary General Conditions will prevail over the
General Conditions.

5. The Document Must Be Read in the Context of the
Trade. This is another commonsense rule. If a word or
phrase has a commonly accepted meaning in the con-
struction industry, that meaning must be applied when
reading and interpreting construction contracts.

CONSTRUCTION PROBLEMS
Every construction project seems to include its share of
problems. To one way of thinking, perhaps if it were not for
these problems, the job of Resident Project Representative
might never have been conceived. A good Resident Project
Representative is not simply a person who has the unique
ability to solve problems, for generally the contractor can do
this. It is the inspector’s ability to apply personal experience
and knowledge to the project, to look ahead, anticipate the
occurrence of various events resulting from the various
approaches that the contractor might take, evaluate these
conditions, and offer constructive assistance in seeing that
the potential problems either never occur or are minimized.
An inspector who lacks this quality contributes nothing to
the project—but is simply an added cost.

To help you understand fully their application to the
terms of the construction contract, several terms frequently
used in this book will be defined. This chapter is divided into
two major classifications. The first deals with the definition

and the administrative procedures involved in the handling
of protests, claims, and disputes under the terms of the con-
struction contract; the second addresses itself to the methods
available for the settlement of such differences, as well as an
explanation of the principle of arbitration under the rules of
the American Arbitration Association (AAA), which is receiv-
ing growing respect as a fast, economical, and fair method for
the resolution of construction contract disputes.

PROTESTS
The term protests as used here refers to disputes arising out of
the issuance of a contract change order by the architect or
engineer against the objections of the contractor. The terms of
the contract documents for the orderly filing of written
protests by the contractor as a means of establishing its claims
for additional compensation or time to complete the work or
claims of unfair treatment under the terms of the contract,
short of turning the problem over to arbitration, are normally
covered in the General Conditions (boilerplate). In Articles
9.11 through 9.12 and Article 16 (including Exhibit GC-A) of
the EJCDC Standard General Conditions of the Construction
Contract (1990 edition), and in Sub-Clauses 67.1 through
67.4 of the FIDIC Conditions of Contract (1987 edition), the
procedures for the handling of protests and disagreements are
specified in detail, up to and including referring the matter to
binding arbitration. An example of the current provisions of
the 1990 edition of the EJCDC General Conditions for dispute
resolution is illustrated in Figure 20.1.

The normal procedure is for the Resident Project Repre-
sentative to discuss with the contractor any objections to a
particular change order or other directions of the architect/
engineer. If the contractor’s objections can be satisfied by
minor changes in the provisions of a proposed change order
or direction and such changes do not violate the contract
provisions (this includes plans, specifications, addenda, pre-
vious change orders, codes, permit provisions, or similar
constraints), the change should normally be discussed with
the architect/engineer’s or owner’s project manager, and
with their concurrence the change should normally be
made. This will often avoid a formal protest, which is often
costly even to the winner.

In the event that the Resident Project Representative can-
not satisfy the contractor’s objections, the project manager
should be consulted to explore other possible means of settle-
ment. When neither the Resident Project Representative nor
the project manager can resolve the problem through normal
procedures, the pending change order or other direction of
the architect/engineer or the owner should be issued in its
original form and the contractor reminded of the provisions
of the contract documents that require the contractor’s con-
formance with any such order of the architect/engineer or
owner even if the contractor disagrees with it, under penalty
of being considered in default on the contract. It should also
be carefully noted in the Resident Project Representative’s
or inspector’s diary that such a reminder was given to the
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FIGURE 20.1. Provisions for Dispute Resolution in the 1990 Edition of the EJCDC General
Conditions of the Construction Contract.
(Copyright © 1990 by National Society of Professional Engineers.)

contractor. This does not take away the contractor’s right to
file a letter of protest that could be used as a later basis of
claims against the owner, provided that such letter is submit-
ted within the time schedules that are specified in the General
Conditions of the construction contract.

When a protest letter is received from the contractor, it
should be carefully examined prior to acknowledgment of its
receipt to assure that the basic requirements of the specifications

are included in the contractor’s letter. The architect/engineer or
owner should then review the merits of the contractor’s
protest. If the architect/engineer or owner decides that the
protest is without merit, it should issue a letter to the contrac-
tor advising of its rights under the contract to file legal claims.
Normally, if the contractor fails to file claims in accordance
with the provisions of the contract, especially as to the time of
filing, it may waive its rights under the contract.
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FIGURE 20.1. Continued

CLAIMS

Potential Claims
The term potential claim applies to any differences arising
out of the performance of the work that might reasonably
lead to the later filing of a formal claim by the contractor
if the difference cannot be resolved in the field.

It should be the policy of the architect/engineer or owner
to consider the merits of a potential claim at the earliest possi-

ble time. As soon as the Resident Project Representative has
knowledge of the existence of a dispute that may lead to the fil-
ing of a potential claim, the situation should be discussed with
the contractor. If the Resident Project Representative deter-
mines that the contractor’s preliminary arguments are valid,
such corrective measures should be taken as are within the
scope of the inspector’s authority under the contract, including
the possibility of making recommendation to the architect/engi-
neer or owner to submit change orders to alleviate the problem.
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In the event that the Resident Project Representative
cannot resolve the differences in the field, the problem
should be discussed with the architect/engineer or the
owner. If the differences still cannot be resolved within the
terms of the contract, the contractor should be reminded of
the provisions of the contract documents relating to the time
and methods for it to file claims, and such reminder should
be recorded in the Resident Project Representative’s diary.

Upon receipt of a potential claim in writing from the
contractor, and prior to submitting it to the architect/
engineer or owner for review, it should be reviewed by
the Resident Project Representative to see that it contains
the basic information necessary, such as the reasons that the
contractor believes additional consideration is due. It
should also be reviewed to determine that the timeliness of
the submittal is in accordance with the terms of the contract
documents. If the contractor’s letter is not sufficiently com-
plete with respect to the nature of the claim, the
architect/engineer or owner should request in writing that
the contractor submit additional data before further pro-
cessing of the contractor’s claim.

Each potential claim should be reviewed by the architect/
engineer or owner. If after this review the potential claim is
considered as being without merit, an answering letter should
be sent to the contractor. The letter should include the state-
ments referred to under “protests” in previous paragraphs. If
the contractor’s notice of potential claim does not meet the
requirements for timeliness as set forth in the specifications,
the architect/engineer or owner should advise the contractor in
writing of this deficiency.

Early Claims Reporting
The professional liability underwriters would prefer to have
claims overreported rather than underreported, as it is better
to report a dispute situation before it becomes an actual
claim than to wait until it is a very hot issue and the battle
lines have been drawn. The claims department of a profes-
sional liability insurance company can usually give counsel
on methods of reducing exposure, or at least on keeping
things fair. In addition, their claims department can advise
on methods for mitigating damages (if any) so that the
financial burden will be less to whoever is finally held
responsible. By spotting a dispute before it becomes a claim
and reporting it to the architect/engineer or owner, a monu-
mental amount of later grief may be avoided.

Insurance Claims
Sometimes, through oversight or lack of understanding of
contract practice, issues can arise that may spell latent finan-
cial disaster for the owner. On one occasion, the author was
engaged by an insurance company in southern California to
investigate a project that had just suffered major fire damage
resulting from an arsonist who set the blaze about 4:00 P.M.
on a Thanksgiving day when no one was at the site, resulting
in a near total loss of a project that was at that time about
70 percent completed (Figure 20.2). The initial thrust of the
investigation was to determine whether the project was a
total loss, hence a higher payoff by the insurance carrier, or
whether any remaining portions of the structure were

FIGURE 20.2. Fire Damage to a
Project under Construction. Owner
Suffered Total Loss Due to Failure
to Include Policy Provisions in the
Construction Contract.
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salvageable. Copies of the policies and project drawings were
made available and a detailed field investigation began.
Assisted by CTL laboratories (a subsidiary of the Portland
Cement Association), the author made a thorough examina-
tion of the structural properties of the remaining portions of
the concrete and concrete block portions of the structures,
with a determination that there was a salvage value of over
$300,000. All wood and steel members were a total loss, and
the only surviving remnants of the structure were the
reinforced concrete parking garage structure and some
peripheral concrete block buildings.

The surprise came, however, when the insurance policy
and the construction contract documents were examined.
The policy involved appeared to be a standard builder’s-risk
fire policy. Although it was purchased by the owner, not the
contractor, this is not unusual. The insurance industry
informed me that often, the owner buys the policy; other-
wise, the contractor buys the policy. The problem occurred
because the policy terms and conditions were not included
in the construction contract documents by the architect, and
the endorsements called for a 1.8-m (6-ft) chain-link fence
to be erected around the project and 24-hour security guard
service. Investigation showed that the project was fenced but
no security guard service was provided. However, because
the terms of the policy were not specified as a part of the
contractor’s construction documents, it was not the contrac-
tor’s responsibility to provide either guard service or fencing.
The contractor provided fencing on its own to protect its
equipment but was possibly completely unaware of the
insurance endorsement requirements. Thus, the obligation
to assure that the job was properly policed rested completely
on the shoulders of the owner, who unknowingly thought
the contractor was obligated to provide security guards. The
author’s recommendation here was that the insurance com-
pany deny the entire claim because of the breach. A court of
law later reached the same conclusion.

The lesson here is that whenever the owner elects to pur-
chase its own policy of insurance on a construction project, it
should make certain that its architect/engineer includes the
terms and conditions imposed in the policy as a part of the
contractor’s obligation under the construction contract.

CLAIMS AND DISPUTES
The term claim applies to the differences that are developed
during the life of the contract under protests and potential
claims, and that are not yet resolved at the time the contrac-
tor returns the proposed final estimate of the amount of
additional money or time asked for. In other words, a protest
or potential claim does not become a claim until the con-
tractor repeats its objections by notifying the architect/
engineer or owner at the time the proposed final estimate for
such claim is returned to the architect/engineer.

Whether it is the competitive bidding process, increased
competition, or just part of the growing trend toward more
litigation, more and more projects are being affected by claims
and disputes. Very often, a majority of contractor claims and

disputes arise out of poorly drafted or ambiguous contract
documents. Disagreements between the contractor and the
owner, and increasingly including the architect/engineer,
regarding interpretation of the plans and specifications, what
should be considered as extra work to the contract, payment
for contract work and change orders, extensions of time, dam-
ages for delay caused by either the owner or the contractor,
changed or unforeseen conditions, performance of subcon-
tractors, compliance with contractual requirements, partial
acceptance of a project by the owner, and similar problems
seem to be increasing. When such claims or disputes arise, the
owner and architect/engineer must pay careful attention to
the procedures set forth in the contract documents for the
handling of claims and disputes.

Contractor Must Alert Owner
Typically, contract documents require a contractor to alert the
owner and/or the architect/engineer immediately, or within a
certain number of days, of any potential claim or dispute when
it arises. Contracts normally require that any claim or dispute
must be submitted to the architect/engineer or owner’s repre-
sentative as the first step in the claims-resolution process.
Contracts often set forth an appeals procedure so that the con-
tractor can proceed with its claim or dispute if the architect/
engineer’s decision is unfavorable. When all administrative
steps set forth in the contract documents have been exhausted,
the contractor may then, and only then, resort to the courts or
arbitration, if provided for under the contract. The procedural
steps set forth in the contract must be followed by the contrac-
tor. Failure to follow these steps could in itself be considered as
a breach of the contract by the contractor.

Administrative Procedures
A contractor must exhaust all of its administrative remedies
before resorting to the courts and must strictly adhere to any
claim procedures mandated by law. For example, in addition
to the claims and disputes provisions outlined in the typical
owner contract, some states require that a claim first be filed
by the contractor against the appropriate owner, with that
owner subsequently rejecting the claim within a prescribed
time, before the contractor has the right to take the matter to
court. A contractor’s failure to follow mandated government
claims procedures can result in the contractor being barred
from recovery on its claim.

Work Performed under Protest
Except for total nonpayment by the owner, or due to particu-
lar circumstances under a specific contract, the contractor
cannot refuse to proceed with the work on the project when a
claim or dispute arises. Normally, the contractor must con-
tinue its operations despite any claims or disputes. Generally,
the contractor must perform any disputed work under
protest and must still complete the project on schedule, leav-
ing any unresolved claims or disputes until after the project
has been completed.
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When a claim or dispute arises, or when the contractor
foresees that it will arise, the contractor must take two imme-
diate steps. First, the contractor must give the owner notice of
any claim or dispute, or any potential claim or dispute, as
soon as possible. Most contracts contain very specific
requirements for “Notice of Claims” or “Notice of Potential
Claims” that set forth specific time frames within which a
contractor must notify the owner. Although the courts have
varied in their interpretation and enforcement of such time
requirements, a contractor runs a risk when its claims are not
filed in accordance with contractual requirements.

Owner Must Have Opportunity to Correct
Regardless of any contractual language regarding the time for
making claims, common sense and equitable principles dic-
tate that once a contractor becomes aware of a claim or a
potential claim, it must be communicated to the owner. For
example, if the owner’s actions in some way delay the contrac-
tor and the project, the owner must be advised of the situation
in order for the owner to have an opportunity to correct or
alleviate the problem. If a contractor does not give notice to
the owner that it is being delayed at the time that the delay is
occurring, the contractor will have very little chance of recov-
ering damages incurred as a result of such delay after the pro-
ject is complete. Without proper notice, the owner will argue,
and rightfully so, that it cannot be held liable to the contractor
for a delay that it was never made aware of and never had an
opportunity to do anything about.

Contractor’s Right to File Claims
Contractors are entitled to file any real and provable claim
that arises during the course of a project. Claims should not
be made or taken “personally,” as they are simply the means
available to the parties to the contract to be able to adjust the
contractual and economic relationship between them to
meet changing conditions. However, the filing of claims is not
a proper way for the contractor to make up for a bad bid, or
to recoup losses incurred on the project. Ultimately, it is the
integrity of the contractor that dictates what claims are and
are not made against an owner. In general, if a contractor pre-
sents only claims that are legitimate and verifiable to the
owner, it will stand a better chance of having those claims,
and all other claims it files, settled in an equitable manner. If,
on the other hand, the contractor makes it a practice to file
claims for any and all reasons, some less legitimate than oth-
ers, the contractor runs the risk of prejudicing its legitimate
claims and reducing the possibility of resolving them without
litigation—a very costly and delayed process for both parties.

A contractor is entitled to pursue every legitimate claim
that it has but must recognize that the owner is entitled to
proper notice and adequate proof of the claim before the
owner has any obligation to pay on the claim. Contrary to a
bidding situation where the contractor assumes only the best-
case circumstances, a contractor’s claim is generally estimated
by assuming only the worst-case circumstances in the determi-
nation of estimated impact costs yet to be incurred.

Particular attention should be paid to situations where
claims are directly related to the actions or inactions of the
owner’s representatives or agents. Claims that sometimes
arise as a result of the obligations of the owner’s architect/
engineer to design a portion of a project properly are
assertable against the owner, and under some circumstances,
directly against the architect/engineer.

Although claims often provide the contractor with an
opportunity to attempt to make up for mistakes made in its
bid or in the construction of the project, it is not a good prac-
tice for a contractor to make more claims simply to make up
for mistakes and errors. No purpose will be served by a con-
tractor who turns a project into a battleground to cover losses
incurred as a result of its own mistakes and errors.

DIFFERENCES BETWEEN 
THE PARTIES
In general, most claims issues will fall into approximately
10 classifications, with numerous variations possible within
each category.

1. Owner-caused delays in the work

2. Owner-ordered scheduling changes

3. Constructive changes

4. Differing site conditions

5. Unusually severe weather conditions

6. Acceleration of the work; loss of productivity

7. Suspension of the work; termination

8. Failure to agree on change order pricing

9. Conflicts in plans and specifications

10. Miscellaneous problems

Owner-Caused Delays
The majority of all claims involve at least some elements of
delay, even if the primary issue is one of the other categories.
Most contractors fail to realize the potential for recovery of
losses in this sensitive claims area until they have consulted a
claims specialist.

Delay claims fall into three categories: nonexcusable,
excusable, or compensable. Nonexcusable delay is one that is
caused by factors within the contractor’s reasonable control.
Essentially, this means that the delay is the contractor’s fault,
so the contractor will be unable to recover additional time or
additional compensation.

A delay that is caused by factors beyond the contractor’s
reasonable control, but is not the result of the owner’s
actions or failure to act, is considered excusable. An excus-
able delay entitles the contractor to an extension of time but
to no additional compensation for the cost of the delay
(Figure 20.3).

A compensable delay occurs when the owner fails
to meet an obligation stated or implied in the contract.
The owner must grant additional time and money for the
resulting delay.
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Source Cause

Owner 1. Lack of expertise

2. Long line of authority in project
organization

3. Delayed approvals of schedules and
change orders

4. Slow change order processing

5. Failure to obtain permits

6. Irrelevant milestone dates in 
documents

Contract 
Documents

1. Inadequate scheduling 
clauses

2. Directing work sequence by owner 
or architect/engineer

3. Drawings not indicating interfaces

4. Permitting responsibilities vague

5. Milestone dates and interface
clauses

6. Leverage for enforcement of
schedule specification

7. Coordination inadequately
specified

Construction 
Manager

1. Lack of expertise in schedule 
management by designer

2. Implementation of specifications

3. Inadequate record keeping

4. Inadequate schedule updates and
progress monitoring

5. On-site coordination

6. Job meetings

Contractor Entitled to Complete Early
An unusual twist on the delay issue occurs when a contractor
plans to finish a project ahead of schedule. In some cases, an
owner has been known to object to early completion of a
project for varied reasons. However, it should be kept in
mind that an owner may be held liable for hindering early
completion of a project [Appeal of CWC, Inc., ASBCA No.
264342 (June 29, 1982)]. CWC, Inc., was the prime contrac-
tor for renovation of certain military buildings. The contract
required the government to arrange access to the individual
buildings within two weeks after receiving a request from the
contractor. In several instances, however, the government
failed to provide access in a timely manner.

The contractor finished the entire project in less than the
allotted time and prior to the completion date indicated in
the contractor’s own schedule. Nevertheless, the contractor sub-
mitted a claim for the increased costs caused by the govern-
ment’s delay. The Armed Services Board of Contract Appeals
recognized the claim and issued the following statement: “Bar-
ring express restrictions in the contract to the contrary, a con-
struction contractor has the right to proceed according to his
[or her] own job capabilities at a better rate of progress than
represented by his [or her] own schedule. The government may
not hinder or prevent earlier completion without incurring
liability.” The bottom line here is that if the owner has reason to
require the contractor to conform to a scheduled completion
date, allowing neither delays nor early completion, this require-
ment must be clearly spelled out in the contract documents.

Sources and Causes of Time-Related
Disputes
All too often, owners and architect/engineers automatically
blame the contractor for virtually all construction delays.
Although that is often a well-founded accusation, there are
many sources and causes of time-related disputes, as indi-
cated in the following list:

FIGURE 20.3. Example of
Disputed Time in an
Owner-Caused Delay.
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Compensable versus Noncompensable
Delays
A delay that is considered compensable is one where the
owner has failed to meet an obligation stated or implied in
the construction contract. If a delay is considered com-
pensable, the owner must grant a time extension and reim-
burse the contractor for the increased cost caused by the
delay. If a contractor experiences concurrent delays where
one is compensable and the other is merely excusable, no
compensation is allowed. Similarly, on concurrent delays
where one is caused by the contractor and the other by the
owner, the delay is considered neither excusable nor com-
pensable to the extent of the overlap or concurrency
[Appeal of Rivera General Contracting, ASBCA No. 25888
(April 30, 1985)]. It should be stressed that these defini-
tions are general in nature. The parties have great latitude
to contractually determine whether or not the contractor
will be entitled to additional compensation, an extension
of time, or nothing at all.

If an event delays an activity on the critical path, the
project completion date will be delayed. To avoid delay, it is
necessary to accelerate the performance of a subsequent crit-
ical activity or adjust the sequence of work activities to com-
pensate for the delay. If a delay occurs to an activity not on
the critical path, however, the impact is cushioned by the
available free-float time. Delays to a noncritical activity,
which do not exceed the amount of free-float for that activ-
ity, will not result in a delay to the completion date of a pro-
ject. If, however, a delay to a noncritical activity directly
caused an increase in the contractor’s costs, such costs may
be recovered by the contractor if the delay was the owner’s
responsibility. This, of course, is a matter requiring very clear
proof to overcome the presumption that delays to noncriti-
cal activities do not result in delay-related costs. Although an
owner-caused delay to a noncritical activity that used only
free-float time may not be a justification for an extension of
time, such delays may still be compensable when they cause
the contractor to accelerate the work, cause inefficiency or
disruption, or delay some specific activity and thus cause
extended costs, such as cost of equipment rental. In addition,
such delay is not necessarily measured from the time that the
contract documents required the project to be completed,
but rather from the time that the contractor could have
completed the project, from a completion date earlier than
the one indicated in the contract documents [Metropolitan
Paving Co. v. United States, 325 F.2d 241 (1963)]. The most

valuable tools for the defense of a claim are properly pre-
pared CPM schedules.

Delays are the most prevalent problem on construction
projects. A variety of factors in an ongoing project can lead
to a delay. Typical types of delays that might be caused by an
owner include the following:

1. Late approval of shop drawings and samples

2. Late approval of laboratory tests

3. Delays in answers to field inquiries by the contractor

4. Changes in the contractor’s method of doing the work

5. Variation in estimated quantities

6. Interference with the contractor during construction

7. Owner-caused schedule changes

8. Design changes

9. Changes in inspection level

10. Failure to provide for site access

11. Lack of required rights-of-way

12. Interference by other contractor’s or owner’s forces

A contractor may jeopardize its claim, however, by
being the cause of nonexcusable delays of its own. Such
delays are frequently the result of any of the following
causes:

1. Late submittal of shop drawings

2. Late procurement of materials or equipment

3. Insufficient personnel

4. Unqualified personnel

5. Inadequate coordination of subcontractors or other
contractors

6. Subcontractor delays

7. Late response to owner and architect/engineer inquiries

8. Construction not conforming to contract requirements,
making repeated reworking necessary

Attendance at Site Visit
From time to time, owners and architect/engineers feel that
they will better protect the owner’s interests by requiring all
bidders to attend a prebid site visit. This is obviously based
upon the presumption that the contractor might have a
stronger claim for differing site conditions if he or she failed
to attend a scheduled prebid site tour. However, it appears
that the owner may not be as vulnerable as at first thought.
In a 1986 case, the Comptroller General ruled that a con-
tractor’s failure to attend a prebid site visit is not a valid rea-
son to reject an otherwise acceptable low bid [Matter of
Arrowhead Construction, Inc., Comp. Gen. No. B-220386
(January 8, 1986)].

In the subject case, the government requested bids for
construction of a paint booth. The Notice Inviting Bids
required all bidders to attend a site visit on a designated date.
When the government announced its intention to award the
contract to a bidder that did not attend the site visit, the

Contractor 1. Noncompliance with specifications

2. Schedule updates not done

3. Reluctance to cooperate and 
coordinate

4. Failure to meet milestone dates

5. Not following permit requirements



second-lowest bidder protested. The Comptroller General
denied the protest.

The decision was that a bidder that fails to attend a pre-
bid site visit does so at its own risk and will be held responsi-
ble for any information that it could reasonably determine
from that inspection. According to the Comptroller General,
the site inspection does not relate to the responsiveness of the
bid. Even when the Notice Inviting Bids expressly requires
attendance at a prebid inspection, failure to attend is not a
valid basis for rejection of an otherwise responsive bid.

HOME OFFICE OVERHEAD
The costs of delays involve many elements. Naturally, the
direct costs are affected, but a contractor’s work efficiency,
construction schedule, available favorable weather, impact
costs, and even home office overhead may be affected.
Normally, most contract documents specify the limits of
overhead charges that may be levied for force account
work, but it should be kept in mind that such limitations
apply only to a contract that is completed within the spec-
ified time. If the owner causes a compensable delay that
forces the contract into a longer time frame, the contrac-
tor may be entitled to unabsorbed or extended home
office overhead.

The Eichleay Formula for Home Office
Overhead
The most common way of computing the value of
extended home office overhead is based upon the use of
the Eichleay formula. The validity of this formula was chal-
lenged successfully in February 1983 but was reborn a year
later when the U.S. Court of Appeals for the Federal
Circuit reinstated it [Capital Electric Co. v. United States,
Appeal No. 83-965 (February 7, 1984)]. The Eichleay for-
mula is a method of calculating home office overhead
damages in delays, suspensions, or extensions of work.
Such damages have usually been called extended home
office overhead.

The Eichleay formula is commonly expressed as follows:

(a)

(b)

(c)

The Eichleay formula requires proof of actual damage,
however. The Armed Services Board of Contract Appeals
ruled that although the use of the Eichleay formula is well

= amount claimed (total added overhead)

Daily contract
overhead

* number of days of delay

Allocable overhead

Days of performance
= daily contract overhead

= overhead allocable to the contract

Contract billings

Total billings for 
the contract period

* ttotal overhead for 
tthe contract period

recognized in a suspension-of-work situation, the contractor
must still show that it was unable to fill in with other work
during the suspension period.

In one instance, a contract awarded to Ricway, Inc., at an
Army ordnance facility, the government issued a stop work
order during construction, which remained in effect for 95
days. Ricway later submitted a claim for its unabsorbed
home office overhead, computed according to the Eichleay
formula.

The board acknowledged that Eichleay is an appropriate
measure of unabsorbed home office overhead but said that it
cannot be applied automatically. First, the contractor must
show that it incurred actual damage, that is, that the contractor
was unable to obtain other contracts that could have absorbed
the contractor’s overhead during the suspension period
[Appeal of Ricway, Inc., ASBCA No. 29983 (February 1986)].

Unabsorbed Home Office Overhead
Unabsorbed home office overhead is computed in a similar
manner but relates only when the direct cost base is not large
enough to absorb the fixed overhead (an indirect cost) at the
contractor’s “normal” absorption rate. Fixed overhead is an
indirect cost in that it is a cost incurred for the benefit of
more than one cost objective or project. Direct costs, of
course, are always identified with separate projects. However,
indirect costs cannot be identified in this manner, and as a
result they must be allocated or distributed in a logical man-
ner among all of the contractor’s projects.

The allocation of indirect costs is usually done by using
a certain “base,” for example, labor cost, contract billings,
machine hours, or a similar base. The Eichleay formula uses
contract billings as a base. A ratio of the base for a specific
project to the total base for all projects is used to allocate the
indirect cost. This is called absorption costing; the distributed
cost is absorbed by the projects.

Underabsorption of Overhead
One of the problems with the Eichleay formula as a means
of calculating underabsorbed home office overhead is that
it does not truly reflect underabsorption of overhead.
Assuming that a contractor can offer proof of entitlement,
the Eichleay formula results in recovery regardless of
whether there was an actual underabsorption of home
office overhead. For example, if the delay is caused by the
influx of a large amount of extra direct costs as a result of
numerous change orders, the contractor’s base for absorb-
ing home office overhead may actually increase to the
extent that overhead is overabsorbed despite the extended
duration of the project. In other words, the contractor was
not prevented from obtaining additional work and was
forced to allocate an unfair amount of overhead to the
project. Instead, the contractor may have obtained plenty
of additional work through additional change orders to
which the contractor may have been able to allocate home
office overhead.
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As an example, consider a fictitious project that we shall
call Project A. If work on Project A is suspended, the contrac-
tor cannot earn any revenue, and its billings decrease. How-
ever, during the suspension period, the contractor continues
to incur the fixed overhead that was originally allocated to
Project A prior to its suspension. This fixed overhead for the
now suspended Project A is unabsorbed during the suspen-
sion period; there is no Project A revenue to absorb these
overhead costs. In other words, the unabsorbed overhead of
Project A must now be absorbed by the remaining projects.
However, as the actual allocation base during suspension is
less than that of the as-planned base, the remaining projects
must support more overhead than was originally planned, or
is “normal.” For example, let us say that the normal overhead
rate is 10 percent for all projects. Without Project A, it
increases to 15 percent for the remaining projects. The sus-
pension causes the overhead rate to increase. In this example,
the overhead rate “differential” is a 5 percent increase.

It should be pointed out that overabsorption can also
occur, such as when the base increases. For example, let us say
that the suspended work of Project A is performed during a
later period. Fixed overhead remains as planned, but the
billings increase. Thus, the allocation base is higher than the
as-planned base. Then, while the overhead rate may have been
10 percent, with a larger base it may actually drop to 5 percent.
The overhead rate differential is then a 5 percent decrease. This
is called overabsorption of fixed overhead.

Because the damages computed through the Eichleay
method bear no relationship to actual absorption rates, con-
tractors with home office overhead claims may be forced to
rely upon other methods, such as the two examples of con-
struction-delayed projects illustrated. The first method
is known as the Comparative Absorption Rate method
(Figure 20.4). Under this method the underabsorbed
overhead is determined by finding the difference between
overhead actually incurred and overhead that would have
been incurred if the contractor had been able to maintain a
reasonable absorption rate. The second method is known as
the Burden Fluctuation method (Figure 20.5). It has been
used by Boards of Contract Appeals in calculating manufac-
turers’ underabsorbed overhead claims. This method deter-
mines the underabsorbed overhead by finding the increase
in absorption rate and allocating that increase to work on
other projects that were forced to bear more than their fair
share of overhead expenses. An Eichleay calculation for each
of the two examples is provided for further comparison.

Example 1 in Figure 20.4 illustrates a project that could
have been performed by the contractor for $400,000 over a
four-month duration, assuming no change orders were
issued and no suspensions of work or other delays were
encountered. The contractor in this example has a fixed
home office overhead rate of $40,000 and regularly does
$500,000 worth of total business per month, including the
subject project. These data appear under the heading
“Potential Performance” and reflect what would have hap-
pened if there had been no changes or delays caused by the
owner on this project.

In the actual performance of the work, the contractor
experienced no changes; however, there was a one-month
suspension of work during the third month of the project.
This resulted in a one-month delay to the contractor in
question and the inability to take on $100,000 in new work
after the planned completion date had passed. Under
the Eichleay theory, the contractor would have a claim
for only $6,667 of extended overhead, based upon the
one-month delay.

A comparison of absorption rates reveals that the con-
tractor, in fact, suffered $8,000 in underabsorbed overhead
during the delay. This figure was arrived at by calculating a
reasonable overhead rate, based upon what the contractor’s
overhead absorption rate would have been, had it not been
for the delay. In this case, the rate equals 8 percent. By apply-
ing that rate to the actual billings for the actual period, the
contractor can arrive at a reasonable total overhead of
$192,000, which is $8,000 less than the amount of overhead
that the contractor had to absorb. In other words, the con-
tractor was unable to maintain the 8 percent absorption rate
during the delay. Had the contractor been able to maintain
that rate, only $32,000 would have been expended on home
office overhead during the delay.

Under the Burden Fluctuation method shown in Exam-
ple 1 in Figure 20.4, the contractor would claim a 0.33 percent
increase in its overhead rate. By applying that percentage
increase to the work that had to bear the extra overhead cost,
the contractor could claim $6,600. Regardless of the method
used, this example presents a classic case of underabsorption
of home office overhead. Recovery, however, would be
clearly dependent upon proof that additional work could
have been obtained in other contracts had it not been for the
delay on this project.

Example 2 in Figure 20.5 is based upon the same con-
tract and contractor described in Example 1, but on a dif-
ferent type of delay. The actual performance included no
suspension of work and resulted in the increase of the con-
tract price by $110,000 for change orders, including
$10,000 of overhead markup. Under the Eichleay formula,
the contractor would have an extended home office over-
head claim of $8,127 despite the fact that change orders
resulted in additional direct charges that could absorb the
contractor’s overhead.

Calculating the contractor’s damages by comparing
absorption rates shows that the contractor actually did not
suffer from underabsorption of home office overhead.
Instead of absorbing the overhead at the normal rate of
8 percent, the contractor, with the help of changes, was
able to absorb overhead at the rate of 7.97 percent. This
resulted in $800 of overabsorbed overhead. Moreover, if
the $10,000 markup on the changes was required to be set
off against the contractor’s claim, the contractor would
actually have absorbed its overhead at the rate of 6.8 per-
cent. The Burden Fluctuation method would similarly
reveal an overabsorption of overhead in the amount of
$600, based upon the 0.03 percent decrease in the contrac-
tor’s overhead rate.



FIGURE 20.4. Comparative Absorption Rate Method of Computation.
(Reprinted from Construction Claims Monthly with permission from Business Publishers, Inc., 2601 University Blvd. West, Silver
Spring, MD 20902.)

The results obtained for the two examples through the
Absorption Rate or Burden Fluctuation methods vary greatly,
but the results obtained by using the Eichleay formula do not.
This illustrates some of the objections to using Eichleay. The
contractor in Example 1 who experiences a one-month sus-
pension without receiving any extra work clearly suffers more
damages than the contractor in Example 2, who receives extra
work extending its contract through changes; yet the Eichleay
formula would give the second contractor a larger recovery.

Flaws in Use of the Various Computation
Methods
Several criticisms can be raised about the Burden Fluctua-
tion method. Some of these criticisms also apply to the basic
Eichleay approach. First, the use of a differential is not a cost

accounting method but an approximation method that is
based upon certain assumptions.

Burden Fluctuation assumes that all of the overhead
rate differential is due to the one impacted project. It
does not consider other factors that may impact a con-
tractor’s overhead costs, such as other sour jobs that a
contractor may have. It may, therefore, overcompensate
the contractor.

The normal rate is an averaged rate for all jobs. Different
projects may, in fact, have overhead rates lower or higher
than the average rate. How, then, is the normal rate for a par-
ticular job calculated? Even knowing the contractor’s cost
records and the nature of the indirect costs, it is difficult to
find a way to know directly which part of fixed overhead dif-
ferential is due to impacts, delays, suspensions, extensions,
and so on, of one particular project.
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FIGURE 20.5. Burden Fluctuation Method of Computation.
(Reprinted from Construction Claims Monthly with permission from Business Publishers, Inc., 2601 University Blvd. West, Silver
Spring, MD 20902.)
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Second, the unabsorbed overhead determined by the
Burden Fluctuation method would be expected to be
reduced by the amount of money received by the contractor
on change orders.

Third, the Burden Fluctuation method does not
account for the growth-decay bell curve of costs. This also
applies to Eichleay.

Fourth, the method does not account for variable over-
head costs. Burden Fluctuation treats all overhead costs as
fixed, introducing some distortion.

Fifth, some home office overhead costs may be attributed
directly to specific jobs or distributed on some percentage-
of-effort basis instead of by allocation formula.

Sixth, a more appropriate base than total costs may be
found to allocate overhead. One suggestion might be to
use labor costs as a base. This would have the effect of
overcompensation of a contractor on a labor-intensive job
or undercompensation of a contractor on a material-
intensive job.

Thus, there are problems with the Burden Fluctuation
method. The Eichleay method has some of the same prob-

lems. However, Burden Fluctuation does answer in part
those complaints that the daily rate method of Eichleay is
not related to actual costs. Through the use of actual over-
head rates, the Burden Fluctuation method is more closely
tied into actual costs.

While under certain circumstances, either the Burden
Fluctuation method or the Comparative Absorption Rate
formulas might be preferred to the Eichleay approach, in the
sense of producing a more convincing claim, each of
the alternative approaches is capable of producing claims that
are inconsistent with the facts regarding a particular contrac-
tor’s business and thus may be unreasonable. The distortion
is most likely when dealing with a large-volume contractor.

As an example, consider a large contractor ($300 million
per year) whose $11-million, 20-month contract (which rep-
resents only a small fraction of the company’s business) is
affected by differing site conditions and takes 30 months for
completion while generating $2 million through change
orders. Plotted against these data, the expected performance
on such a contract might be compared to actual perfor-
mance as shown in Figure 20.6.



FIGURE 20.6. Comparison of Home Office Overhead Expected and Actual Performance.
(Reprinted from Construction Claims Monthly with permission from Business Publishers, Inc., 2601 University Blvd.
West, Silver Spring, MD 20902.)

Eichleay $201,196 ($671/day × 300
calendar days)

Comparative 
Absorption Rate

$3.4 M ($11,333/day)

Burden Fluctuation $2.94 M ($9,827/day)

By comparing the expected and actual performance
charts, it can be seen that (1) the contractor earned
$116,667 per month less than projected from the extended
(delayed) contract; (2) home office overhead increased each
year (no direct correlation with the extended contract earn-
ings); and (3) other billings were higher than projected for
one year, and lower than projected for the last 10 months
(no direct correlation with extended contract earnings).

Thus, at some time during the delay, additional work was
available to absorb overhead costs (overabsorption), but at
other times the delayed contract had to support more than its
projected portion of the overhead pool (underabsorption).
Based upon these facts, the owner might argue that home
office costs were covered despite the extended performance.

If the delay occurred during the first year of performance,
when other contract earnings were higher than projected, the
owner’s argument might have been meaningful, but still might
not constitute an equitable basis for denying the payment of
home office overhead to the contractor. Any overabsorption in
the first year is caused not by the delayed contract, which is still
earning less per month than reasonably projected, but by other
factors, such as the contractor’s managerial expertise or good
fortune. For the owner to deny an equitable adjustment on that
basis would be to let the owner take advantage of the contrac-
tor’s good fortune or good business judgment to avoid paying
for the logical consequences of the delay.

In the second year, the owner forced the contractor into
a time of high overhead and low earnings that could not
have been anticipated. Overabsorption in the first year,
which was not caused by the owner, is balanced by underab-
sorption in the second year, which was a direct consequence
of the owner-caused delay. The Eichleay formula ignores
these considerations and bases its computation of the con-
tractor’s award on the actual allocated overhead expense
and the number of compensable delays during the delay
period. In comparison with the Burden Fluctuation method
and the Comparative Absorption Rate, the Eichleay formula
not only gives a smaller recovery, but is more realistic.
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While admittedly crude in terms of the number of vari-
ables it considers, the Eichleay formula per diem approach
gives a daily value for home office support, such as manage-
ment and clerical salaries, rent, computers, and so on, that
bears a reasonable relationship to the value of the affected
work (3.65 percent).
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SCHEDULING CHANGES
Any scheduling change can have an important effect on pro-
ject operations. When scheduling changes are implemented
as a result of constraints created by the owner or architect/
engineer, the basis for a contractor claim may exist. When-
ever the owner or the architect/engineer issues any change
order, field order, or work directive, or whenever a construc-
tive change condition exists in any of the following areas, the
contractor will begin to consider the impact of such action
by the owner or architect/engineer upon its project costs and
profitability.

The areas of primary sensitivity include owner- or
architect/engineer-caused delays, requirements to deviate
from the schedule, orders to expedite the work, job interfer-
ence by the owner or architect/engineer, owner constraints
on scheduling interfaces, late availability of owner-furnished
material, owner-imposed acceleration or deceleration,
impractical or impossible milestones, extra work, schedule
impacts, sequence of construction by owner or architect/
engineer, changes in completion dates, time extensions,
utilization of scheduling float time, and schedule approvals.
If a CPM schedule is not available during the job, any consis-
tent scheduling method that illustrates the delay will help
support the claim.

Any change in the schedule imposed by either the owner
or the architect/engineer can become a basis for potential
claim by the contractor. The best way to assure a sound, defen-
sible claim is to utilize CPM scheduling techniques. This form
of scheduling documentation offers the greatest protection.

The routine approval of contractor-prepared sched-
ules can be the most costly mistake an owner can make. In
the absence of a thorough review by an experienced, com-
petent individual, contractually required schedules can
become the primary source of documentation for success-
ful contractor claims. The contractor can simply unveil its
prebid, preconstruction, and progress schedules and com-
pare them with the as-built or adjusted schedules. The
comparison can be very graphic and may have a significant
impact on a panel of arbitrators or a jury. As the owner had
approved the contractor’s schedules, the owner is now left
in a rather weak position.

The owner should ensure that updated contractor
schedules are immediately reviewed to promptly resolve any
problems: where is the critical path; what are the impacts of
delayed/changed activities; and who is responsible. There
will be few activities to consider and the recent reporting
period’s events will be fresh in everyone’s minds.

As a job progresses, time extensions may be granted
by the owner or architect/engineer. These would result in
changes in the schedule and could result in revised inter-
face dates or changed completion dates. The contractor
will probably keep a close watch on the status of the
schedules that it submits to the owner or architect/
engineer for approval. Departures in the contractor’s
schedule from the schedule originally intended by the
owner may be considered as a contract amendment after
being approved by the owner. If a contractor submits a

shorter schedule than that originally called for under the
contract, and it is approved by the owner or its archi-
tect/engineer, any liquidated damages provided under the
contract may now be applied to the early finish date
shown in the shortened schedule.

There is no question that the only way for a contractor
to make a profit on a project is to get in and get out in the
shortest possible time, thus reducing the home office over-
head allocated to that project.

CONSTRUCTIVE CHANGES
A constructive change is an informal act authorizing or direct-
ing a modification to the contract caused by the owner or
architect/engineer through an act or failure to act. In contrast
to the mutually recognized need for a change, certain acts or
a failure to act by the owner that increases the contractor’s
cost and/or time of performance may be considered as
grounds for a change order. This is termed as a constructive
change; however, it must be claimed in writing by the con-
tractor within the time specified in the contract documents;
otherwise, the contractor may waive its rights to collect.
Typical constructive changes are listed in Chapter 19.

An example of a constructive change resulting more from
failure to act is the Appeal of Continental Heller Corp. [GSBCA
7140 (March 23, 1984)], where the government’s failure to
grant a legitimate request for a time extension has been held to
be a constructive acceleration of the work schedule.

Continental Heller Corp. was awarded a contract for
construction of a federal building in San Jose, California.
Heavy rains at the start of the project made it impossible for
the excavation subcontractor to proceed.

Nevertheless, the contracting officer insisted that the
contractor stay on schedule and refused to grant a time
extension until the contractor documented both the site
conditions and the status of the activity on the critical path.
An extension was finally granted 16 months after comple-
tion of the excavation. In the meantime, however, the sub-
contractor had switched to a more expensive method of
excavation in order to remove the saturated soil in accor-
dance with the original schedule.

The Board of Contract Appeals of the General Services
Administration found classic elements of a construction
acceleration case. The delay was excusable, yet the government
forced the contractor to adhere to the original performance
period, thereby causing the contractor to incur additional
costs. Continental Heller was awarded $113,165 plus interest.

The Board of Contract Appeals, referring to the
belated time extension granted to the contractor 16
months later, said, “As a defense to a claim of constructive
acceleration, a belated time extension is worthless. . . . It
had to have been clear to anyone who did not sleep through
the entire two days that the soil at the site was saturated
with moisture and could not be compacted as required.
The government could not, by continually insisting on
documentation of what was already known, justify its
refusal to grant a time extension.
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OTHER CAUSES OF CLAIMS
AND DISPUTES

Differing Site Conditions
Sometimes referred to as “changed conditions” or “unfore-
seen conditions,” the term differing site conditions is typically
used in all federal contracts, and there is a growing trend
among many public agencies and a few private owners to
adopt similar wording. Failure of an owner to provide
payment for differing site conditions places the contractor in
a difficult position. If the owner takes a hard-line position
on this issue, the contractor may find it necessary to seek
relief from the court, a process that is both lengthy and costly
to both parties.

The federal policy is to make adjustments in time
and/or price where unknown subsurface or latent conditions
at the site are encountered by the contractor. The purpose is
to have the owner accept certain risks and thus reduce the
large contingency amounts in bids to cover such unknown
conditions. The federal government and many local agencies
include provisions in their construction contracts that will
grant a price increase and/or time extension to a contractor
who has encountered subsurface or latent conditions.

Under the definitions for differing site conditions given in
Chapter 7, an existing underground pipeline that was either
not shown on the drawings at all or incorrectly located on the
contract drawings would be a Type 1 differing site condition.
Unusually severe weather conditions for the time of year and
location of a given project may well fall into a Type 2 differing
site condition. The discovery of expansive clays in the excava-
tion area, if not normally encountered in the location where
the project was planned, and if not detected during soil investi-
gations, may be either a Type 1 or Type 2 condition, depending
upon circumstances. However, the discovery by the contractor
of a permafrost condition in the tropics, for example, would
most certainly be a Type 2 differing site condition.

Unusually Severe Weather Conditions
Severe rains or similar weather that prevents work from
being done, or which in any way delays the project, may not
always be excusable delays, and in some cases may be ruled
excusable only and not compensable.

In the Appeal of Inland Construction, Inc. [ENG BCA
5033 (October 11, 1984)], a contractor was denied a differ-
ing site condition claim because the board found that the
increased costs were caused by unusually severe rainfall, an
event “which only entitles the contractor to an extension of
time.” In another case, although the contractor was delayed
by rain, its claim of excusable delay was denied because the
severity of the storm could have been foreseen by the con-
tractor [Appeal of B.D. Click Co., Inc., ASBCA 24586 (July 27,
1984)]. In that case, the Board of Contract Appeals ruled
that weather delays are excusable only when the weather is
abnormal. In the words of the board, “No matter how severe
or destructive, if the weather is not unusual for the particular

time and place, or if the contractor should have reasonably
anticipated it, the contractor is not entitled to relief.” Never-
theless, the owner or architect/engineer should document all
weather delays as they occur. Determination of compens-
ability can be made at a later date.

Although it is widely recognized that severe inclement
weather is not necessarily a cause for excusable delay unless
it is considered to be an abnormal weather condition that
could not have been anticipated by the contractor, the prob-
lem is “What constitutes abnormal weather?”

Under a rule-of-thumb evaluation, any weather that
results in an inability to perform work at the site, and
which is in excess of the average annual rainfall over a his-
toric period of, say, 5 or 10 years, might be considered
excusable, but not compensable. Some specifiers attempt to
develop a formula approach to resolving the difficulty of
interpretation.

In documents prepared by Housing and Urban Devel-
opment (HUD), a formula is used that seems quite generous
to the contractor. Under the HUD documents it states, “Nor-
mal seasonal rainfall shall not be considered reason for a
time extension. Normal seasonal rainfall shall be determined
from the rainfall record of the U.S. Weather Bureau, taken at
the recording station nearest the site of construction, and
shall be monthly averages of the past thirty years, of the
number of days in which 0.01 inch or more of rain was
recorded.” Thus, under the HUD formula, 0.01 inch of rain-
fall is generously considered sufficient to be defined as a
“rain day.”

Although the U.S. Weather Bureau has this information
readily available, the HUD definition can result in a greatly
erroneous conclusion as it is unduly generous to the con-
tractor; it does not actually consider the weather at the pro-
ject site, but rather the weather at the nearest U.S. Weather
Bureau recording station. On a delay claim based on the
HUD formula, in which the author was involved, the Con-
tracting Officer had to rely on weather at the nearest
weather recording station, which was at an airport at least
25 miles away.

Acceleration of the Work
Acceleration of the work is usually the result of an attempt
by the contractor to take whatever means and measures are
necessary to complete the work sooner than would normally
be expected for a given project under stated conditions, or
an attempt by the contractor to take extra measures to make
up for delays, whatever the cause, by utilizing whatever
means are at its disposal to accomplish the objective.

There are two types of acceleration:

1. Directed acceleration

2. Constructive acceleration

They are largely self-defining, but briefly, a “directed acceler-
ation” occurs when the owner or architect/engineer specifi-
cally orders a contractor to speed up the work. The U.S.
District Court outlined the necessary elements of a claim for
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constructive acceleration: “Constructive acceleration is pre-
sent when (1) the contractor encountered an excusable delay
entitling it to a time extension; (2) the contractor requested
an extension; (3) the request was refused; (4) the contractor
was ordered to accelerate its work, that is, to finish the pro-
ject as scheduled despite the excused delays; and (5) the con-
tractor actually accelerated the work.”

In considering acceleration, the first consideration must
be whether the so-called acceleration is the result of an order
from the owner to a contractor who is behind schedule to get
back onto schedule, or an order from the owner or archi-
tect/engineer to the contractor requiring a contractor either
directly or constructively to complete the work prior to the
scheduled completion date.

If a contractor is behind schedule and it is the desire of
the owner or architect/engineer to require the contractor to
get back on schedule, it is sometimes necessary to direct the
contractor to take all the necessary means to assure com-
pletion by the originally scheduled completion date.
Herein lies an administrative risk for the Resident Project
Representative or contract administrator. If an order is
issued to the contractor directing it to accelerate the work
so as to catch up or make up for delays or lost time, the risk
is that the contractor will perform as directed, then submit
a claim for directed acceleration, arguing that although it
appeared from the original schedule that it would not com-
plete on time, actually the contractor may claim that there
was no risk of failing to complete on time at all. The con-
tractor might state that in the absence of the acceleration
order it would have finished on time anyway. The proper
handling of a situation such as this is not to issue an accel-
eration order (even though acceleration is justified or
needed), but to send a letter to the contractor calling atten-
tion to the fact that completion by the scheduled date will
be required, and that “according to the schedule it appears
that the contractor will be unable to complete the project
by the completion date indicated in the contract. Please
resubmit a revised schedule showing how the contractor
plans to complete the project by the scheduled date.” This
leaves the means and methods to the contractor, as it
should be.

Often the problem starts in the design office. Project
completion dates or time available for completion is fre-
quently established by a designer who has little field experi-
ence, and thus is hardly qualified to properly establish the
time needed to build a project. Typically, the time allotted to
complete a project, as established by a designer, is either too
short or too long.

If insufficient time is allotted to the completion of a
project, all of the bidders will be forced to bid the job as
accelerated work, thus increasing the costs materially. One
indication that this may be happening is evident when all of
the bids are in and, although they are grouped close together
(a good sign of competent documents), they are consider-
ably in excess of the amount of the engineer’s estimate of
anticipated project cost. This can be evidence that all of the
bidders are bidding the job as accelerated work, thus increas-

ing the cost of construction above that for a job completed
within a normal schedule.

Another risk surfaces here as well. After figuring a bid
for a job as being all accelerated work, a bidder may look into
the contract documents to determine how much liquidated
damages are being assessed in case of a completion delay.
Upon finding daily liquidated damages to be assessed as
somewhat less than $500 or $600 per day, the bidder now
refigures the bid.

In the foregoing example, let us assume that we plan
to build a project that on a normal schedule should take
16 months to complete, but the contract documents actu-
ally indicate that completion must be within 14 months.
The bidder will first figure the bid for completion in
14 months, including the 2 months’ acceleration of work
that is necessary to complete by the required 14 months.
Then the bidder may check the amount of liquidated dam-
ages called for in the documents. Let us say that the
amount of liquidated damages was only $300 per day. An
enterprising bidder will now go back to its 14-month bid
and refigure the costs for completion in 16 months instead
of the required 14 months. Then the bidder will determine
that the difference in time between the time that was
allowed by the owner for completion versus the time that a
job such as that should normally take was two months, or
66 working days. The bidder may now multiply 66 times
$300 per day and add the amount of liquidated damages to
its total bid price for doing the work in 16 months and
submit it as its bid price.

The problem is, of course, that the cost of acceleration
at $300 per day is considerably less than the daily cost to
the contractor of acceleration; thus, the bidder submits a
bid claiming that it will complete on time, when in fact it
planned from the very beginning to complete the work
two months late and pay liquidated damages costs. The
owner and the designer, unfortunately, are the only per-
sons who were unaware that the project was destined to be
late before it was even started. Generally speaking, any job
that has a Resident Project Representative operating out of
an on-site field office can justify in excess of $1,000 per
day of liquidated damages without difficulty. Only then
will liquidated damages serve as a deterrent to the contrac-
tor for finishing late.

A related condition called deceleration can also be expe-
rienced on a project. This occurs when a contractor is
directed in writing or constructively to slow down its job
progress. Many of the same considerations that apply to
acceleration also apply to deceleration.

In preparing a claim for acceleration or deceleration, it
should be borne in mind that the costs to the contractor for
going into premium time, such as working an extended
workweek, cannot be computed simply as including the
added hourly costs multiplied by the additional hours. Stud-
ies have shown that as the workweek is extended, there is an
accompanying loss in worker productivity. Furthermore, as
the extended overtime is continued, the productivity rate
continues to drop.
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1. Extended project overhead $1,019,099

2. Unabsorbed home office overhead 227,620

3. Labor escalation 142,430

4. Material escalation 148,329

5. Labor loss of productivity 2,442,409

6. Subcontractor claims 920,407

SUBTOTAL 4,900,294

Productivity Losses
Scheduled overtime is not often seen on competitively bid
lump-sum contracts, as most contractors are well aware of
the negative effects of overtime on cost and productivity.
Simple arithmetic shows that premium pay for double time
or time and one-half makes overtime work much more
expensive. However, people who insist on overtime seldom
realize that other costs associated with overtime may be
even more significant than premium pay. Premium pay
affects only overtime hours, but continuing of scheduled
overtime drastically affects costs of all hours. All available
research findings indicate a serious inverse ratio between
the amount and duration of scheduled construction over-
time and the labor productivity achieved during both regu-
lar and overtime hours.

In the first few weeks of scheduled overtime, total pro-
ductivity per person is normally greater than in a standard
40-hour week, but not as much more than the number of
additional work hours. After seven to nine consecutive
50-or 60-hour weeks, the total weekly productivity is likely
to be no more than that attainable by the same workforce in
a 40-hour week.

Productivity will continue to diminish as the overtime
schedule continues. After another eight weeks or so of sched-
uled overtime, the substandard productivity of later weeks
can be expected to cancel out the costly gains in early weeks
of the overtime schedule, so that the total work accom-
plished during the entire period over which weekly overtime
was worked will be no greater, or possibly even less, than if
no overtime had been worked at all.

When the loss of productivity is added to the higher
wage cost (including premium pay), productive value per
wage dollar paid after several weeks of scheduled over-
time drops to less than 75 percent for five 10-hour days,
less than 62 percent for six 10-hour days, and less than
40 percent for seven 12-hour days. When an overtime
schedule is discontinued, it has been found that there is a
dramatic jump in productivity per hour after return to a
40-hour week.

Construction delay claims involving acceleration of the
work usually include claims for loss of productivity, which
often exceed all other claimed amounts. The following
breakdown of a claim on a treatment plant project serves to
point out the relative magnitude of the claim for loss of
productivity as compared with the other issues shown:

Suspension of the Work: Termination
The work on the project can usually be suspended by the
owner for any one or more of several reasons. In each case,
the owner or architect/engineer should keep detailed cost iso-
lation records of all activities affected by the suspension. It
should be kept in mind that suspension of the work for any
amount of time such that the completion date is extended
may impact the contractor’s costs through unabsorbed home
office overhead and the real possibility of missing other pro-
jects due to the delay.

The contractor may also claim the effect upon its organiza-
tion of the costs related to dismantling operations, mobilization
or demobilization, direct costs, settlement expenses, escalation
costs, prior commitments, post-termination continuing costs,
unabsorbed overhead, unexpired leases, severance pay, implied
agreements, restoration work, utility cutoff, inventory, replace-
ment costs, and all other allocable costs. On suspensions of the
work, be certain that all such orders are in writing and that a
careful record is kept of its total effect on the contractor’s time
and costs (Figure 20.7).

Failure to Agree on Change Order Pricing
One of the most common causes of contractor claims occurs
during attempts to price change orders. All too often, owner
change orders contain a waiver clause that requires the con-
tractor to guarantee that the price and time named in each
individual change order represents the total cost to the
owner for that change, and the contractor waives any rights
to impact costs.

FIGURE 20.7. Suspension of Work Necessary Because High
Water Threatened to Flood the Lock Construction Site.

7. Profit and overhead on items 1–5 1,298,575

8. Unresolved changes 157,993

9. Interest on money 1,073,897

10. Additional bond premium 11,844

TOTAL CLAIM $7,442,603
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This, unfortunately, leaves the contractor with only one
recourse—the claims process. The owner and architect/
engineer should take note of the settlement ordered in at
least one contract dispute. In the Appeal of Centex Construc-
tion Co., Inc., [ASBCA 26830 (April 29, 1983)], the Armed
Services Board of Contract Appeals ruled that the govern-
ment may not force a contractor to “forward-price” its
impact costs when pricing a government-directed change.

In that case, Centex Construction Co., Inc., was a prime
contractor on a military construction project. The govern-
ment ordered a number of changes and asked Centex to sub-
mit cost proposals under the terms of its contract. Centex
listed the direct costs of performing the changed work but
did not list delay damages and other impact costs. When a
change order was issued, Centex refused to release its right to
submit a claim for impact costs.

Centex stated that it was impossible to forecast such
costs accurately, particularly when an ongoing series of
changes is involved. The Appeals Board agreed with Centex,
stating:

While it might be good contract administration on the part
of the government to attempt to resolve all matters relating
to a contract modification [change order] during the nego-
tiation of the modification, use of a clause which imposes
an obligation on the contractor to submit a price break-
down required to “cover all work involved in the modifica-
tion” cannot be used to deprive the contractor from its right
to file claims.

Errors and Omissions in Plans and
Specifications
Errors and omissions usually are design or drafting deficien-
cies in the plans and specifications. Errors on plans and
specifications are items that are shown incorrectly, while
omissions are items that are not shown at all.

Errors and omissions in plans and specifications may
be expected on any large, complex project and are usually
brought to the attention of the owner through the Resident
Project Representative or construction manager, the engi-
neer, the construction contractor, or a supplier. Many
errors are caught and corrected by alert inspectors before
incurring unnecessary additional costs. However, some
errors may lead to disputes between the engineer and con-
struction contractor. The owner is responsible for resolving
the dispute and may have difficulty in assessing the situa-
tion, since the engineer may have also been the designer
and may strongly feel that the design was adequate. More-
over, there may be no clearly discernible line between
design errors and faulty materials or installation by the
construction contractor. The owner may seek opinions
from independent third parties experienced in modern
design practices to aid in the more complex decision mak-
ing, but on federally funded projects the owner should
request prior approval from the funding agency before
contracting with a third party.

The terms of most federally funded projects require
that the correction of errors/omissions in the drawings or
specifications be done without additional compensation.
Such agencies do not accept time spent negotiating an
engineer/construction contractor dispute as grounds for
an extension of the time of completion. However, a find-
ing of design deficiency may be grounds for time exten-
sion equal to that delay caused by the error itself.

The following questions must be examined before a
decision can be made as to the action, if any, that is required
to resolve the issue involved:

� What is the error or omission?
� Where are all the pertinent references in plans and

specifications?
� Is the intention of the pertinent references obvious and

will they result in meeting project objectives?
� Did the error/omission lead to increased construction

contractor costs?

To the extent that was intended if the error or omission
had not occurred, a change order may be necessary when
some part of the project will not operate properly without
making a change.

The owner should evaluate these requests carefully, as
not all errors or omissions necessitate a change to the
contract price and/or contract time. While the construc-
tion contractor may be entitled to an equitable adjust-
ment, it may have incurred no additional expense and
may not have a right to a claim even though an error or
omission has occurred. Furthermore, if expense was
decreased, a credit could be due the owner. The owner
should pursue the available remedies against all parties
who are responsible for the added costs of a change to
protect itself.

The National Society of Professional Engineers/
Professional Engineers in Private Practice (NSPE/PEPP),
Professional Liability Committee reported1 that in 1994
the National Research Council (NRC) published the
results of a study it conducted on errors and omissions on
federal projects in which it suggested that construction
changes due to architectural and engineering errors and
omissions should not increase the cost of construction
more than 5 percent. A similar study was conducted by
the Construction Industry Institute (CII) in the late 1980s
in which it was stated that the correction of design errors
and omissions might reasonably be expected to impact
the cost of construction for a typical project in the range
of 2–3 percent. From these studies it is clear that absolute
perfection is not anticipated in construction, but the
reported level of acceptability seems to vary significantly
from 2 percent to 5 percent.

1From Construction Contingency: Standard of Care vs. Cost of Errors and
Omissions, by L. G. Lewis Jr., PE, NSPE/PEPP Professional Liability
Committee. Reported in Engineering Times, published by the National
Society of Professional Engineers.
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All too often, there is a tendency to charge professional
negligence, when the real problem is simply human error.
The dividing line between negligence and ordinary errors
and omission can best be explained by the following quota-
tion from the standard civil jury instructions published by
the Committee on Standard Jury Instructions, Civil, of the
Superior Court of Los Angeles, California, and commonly
referred to as BAJI (Book of Approved Jury Instructions—
Civil).2 Article 6.37 states:

PROFESSIONAL NEGLIGENCE—DUTY 
OF PROFESSIONAL

In performing professional services for a client, a [Engineer or
Architect] has the duty to have that degree of learning and
skill ordinarily possessed by reputable engineers or architects
practicing in the same or a similar locality and under similar
circumstances.

It is his or her further duty to use the care and skill ordinarily
used in like cases by reputable members of his or her profession
practicing in the same or a similar locality under similar
circumstances, and to use reasonable diligence and his or her
best judgment in the exercise of his professional skill and in the
application of his learning, in an effort to accomplish the pur-
pose for which he or she was employed.

A failure to fulfill any such duty is negligence.

Further, under BAJI Article 6.37.2 it goes on to address the
subject of judgmental errors by a professional person:

PROFESSIONAL PERFECTION NOT REQUIRED

A [Engineer or Architect] is not necessarily negligent because
he errs in judgment or because his efforts prove unsuccessful.
Such a person is negligent if the error in judgment or lack of
success is due to a failure to perform any of the duties as
defined in these instructions.

Conflicts in Plans and Specifications
This is an often misunderstood area in contractor claims.
However, the probability of recovery by the contractor as the
direct result of such conflicts is good insofar as the settle-
ment is limited to the cost difference between the project
cost as the plans and specifications are interpreted by the
owner or architect/engineer and the contractor.

Public works contracts are called contracts of adhesion,
which is a term applied to contract documents that are
drawn by one party and offered to the other party on a take-
it-or-leave-it basis, where there can be no discussion of
terms nor contract modifications by the other party. The
contractor, however, does have one advantage. In case of
ambiguity, the court will interpret the contract in the con-
tractor’s favor. This does not relieve the contractor from the
obligation of building the work in accordance with the inter-
pretation of the architect or engineer but only assures that
the contractor will get paid for its trouble.

Frequently, the contractor will find in the specifications
that outdated standards are specified, or that products that no
longer exist are named. Often, the specifications will contain
references stating that wherever codes or commercial stan-
dards are specified, the contractor is obligated to use the latest
issue of that standard existing at the time that the project went
to bid. Unfortunately, in many cases the designers failed to
consider the fact that the design was based upon an old stan-
dard that exists in their files, or a standard that was current
during the design phase, but which may have been updated
later by the sponsoring agency without the designer’s knowl-
edge. Occasionally, serious difficulties arise from such prac-
tices, and the contractor certainly should have the right to the
project cost difference resulting from the error.

Perfect specifications are hard to find. In fact, there has
never been one known to the author. Hence, the contractor
must make a reasonable interpretation at the time of bidding
the job in order to be in a good position for recovery if a vari-
ance exists. The contractor’s interpretation must be based
upon what a reasonable person would interpret the documents
to mean; then the contractor will have the court on its side.

A contractor should never attempt to construct any
questionable area without first submitting to the owner or
architect/engineer for clarification or notifying them of an
error. In many contract forms, failure to do this may serve as
a bar to full recovery of contractor costs.

Miscellaneous Problems
Problems may arise that are directly related to the conduct of
the owner’s representative on the job, such as issuing
changes in the work that are of such magnitude as to consti-
tute a cardinal change (creating a breach of contract) or
indirectly related, where one contractor may negligently
delay another, which may result in the owner seeking recov-
ery from the negligent contractor in order to pay the con-
tractor that was harmed.

Some of the types of problems that may fall into this
category include the following:

Damage to work by other prime contractors

Breach of contract

Cardinal changes

Work beyond contract scope

Beneficial use of the entire project before completion

Partial utilization of the project before completion

Owner’s nondisclosure of site-related information

Owner’s failure to make payment when due

RESOLVING DIFFERENCES
Even if a perfect set of contract documents were to be devised,
there would still be disagreements between parties. Disagree-
ments may arise between the contractor and the architect/
engineer or owner concerning the interpretation of the con-
tract; what constitutes extra work on the contract; payment for

2California Jury Instructions—Civil (7th edition), © 1986 by West Group,
St Paul, MN 55164-0526. Reproduced with permission.
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changes; extensions of time; damages for owner-directed accel-
eration or slowdown; costs occasioned by owner-caused delay;
defective drawings or specifications; and changed conditions
(sometimes referred to as unforeseen conditions, based upon
the logic that the conditions have not actually “changed” but
were that way all the time; discovery of the difference between
the actual conditions and the way they were represented in the
specifications or drawings is referred to under this concept as
“unforeseen” differences). Similar matters may affect contract
cost or time required to complete the work. Contract docu-
ments routinely include procedures to be followed in the settle-
ment of such claims and disputes. The greatest difficulty arises
from the fact that there is no uniform method of handling such
unforeseen conditions, and numerous books and technical
articles have been written about it; many cases are brought to
suit over such differences; and the matter is not much closer to
the development of a fair and equitable contract provision that
will apply to all such cases than it was at the beginning.

Although their provisions may vary, construction con-
tracts typically require the contractor to notify the archi-
tect/engineer immediately upon recognizing a situation that
can lead to a claim or dispute. In cases of conflicts between
the drawings and the specifications (a frequent cause of
difficulty), it is the obligation of the contractor to notify the
architect/engineer immediately without going further with
what it knows to be improper work.

A word of caution at this point. The Resident Project Rep-
resentative should always be aware of the possibility that a con-
tractor who is alert for extras may recognize a defect in the
plans or specifications, yet hastily construct the work exactly as
shown on the defective documents, knowing all the time that it
will be directed to remove such work and reconstruct it later as
soon as the architect/engineer or owner discovers the same
defect. A situation such as this could be a race between the con-
tractor and the inspector to see if the contractor can get the
incorrectly specified or detailed work constructed before the
inspector notices it and reports it to the architect/engineer or
owner. The logic of the plan is simple. If a contractor can feign
ignorance of the problem and simply claim that it was just fol-
lowing the plans and specifications (which, undoubtedly, it
would be), then, when the architect/engineer or owner discov-
ers the defect in the plans and specifications and orders the
newly constructed work to be removed and reconstructed, the
contractor will willingly rebuild the work in any manner sub-
sequently ordered by the architect/engineer or owner—
followed later by bills for extra work, which, of course, the
owner then becomes obligated to pay.

If a dispute cannot be settled with the architect/engi-
neer or owner, and they order the contractor to continue
with the work as directed by the architect/engineer or
owner, the contractor cannot usually refuse without
becoming potentially liable for breach of contract.
Although the contractor may perform such work under
written protest, it must continue to do the work and keep
the operation on schedule, relying on the contractual
remedies in the contract documents to settle the question
of compensation or additional time.

Resolution by Negotiation
Although the individual provisions may vary, most con-
struction contracts for public works contain language
regarding the method of resolution of claims, either by
litigation or arbitration. In the construction industry, there
appears to be far more emphasis on the resolution of
disputes by arbitration. Unfortunately, in a contract of adhe-
sion (which includes any public works contract), the con-
tractor is not offered a choice, except in those states where
arbitration statutes prohibit contract provisions that agree at
the time of signing the contract to submit to binding arbitra-
tion on future disputes.

Yet, in many cases, neither arbitration nor litigation is
the sensible answer. Keep in mind that if the owner or
architect/engineer goes to court or to arbitration, the costs
on smaller claims may exceed the settlement, even if they
win: Whenever the value of a claim is under $50,000 or
even $100,000, it is doubtful whether either party can ever
win financially. The only true winners will be the lawyers
and claims consultants (Figure 20.8). Fighting for princi-
ples may be a fine hobby for another Howard Hughes, but
to most people and organizations it is financially
unsound. The only economically sound solution is to
negotiate.

Negotiation involves compromise, so it should be
entered into with that in mind. Remember that claims in
the dollar range mentioned previously can never be won by
anyone except the lawyers, so even if a party collected only
10 cents on the dollar, it would actually be ahead financially.
Put up a good fight; do some hard bargaining, but be pre-
pared to compromise. It should also not be forgotten that
unless a little is left on the table for the other party to save
face, it may be forced into arbitration or litigation—a posi-
tion that neither party can afford.

FIGURE 20.8. If Your Claim Gets to Court. There Will Be
Only One Winner—The Lawyers.
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FIGURE 20.9. Checklist of Docu-
mentation for Claims Protection.

PREPARATIONS FOR CLAIMS
DEFENSE3

Documentation
One of the most important things to be considered in
presenting any claim is documentation. In cases other than
construction, very often the facts can be reconstructed from
public records, police documents, or witnesses. The data
required to support construction claims cannot generally be
reconstructed after the fact without careful documentation.
One of the most important functions of the Resident Project
Representative is the establishment and implementation of
procedures for documenting what may eventually become a
claim. Figure 20.9 is a checklist that can be used to check pre-
sent documentation policies for their potential usefulness in
the defense of claims.

An owner would be wise to have its legal counsel inves-
tigate any engineering problem that might be likely to lead to
a claim. Although there are instances where the architect/
engineer can function effectively without the aid of legal
counsel by making engineering determinations and docu-
menting them for future use by legal counsel, there are very
few instances where the attorneys should be involved in a
potential construction claim without the advantage of the

objective input of the architect/engineer. If negotiation fails,
the documented data may be of considerable later value in
litigation or in arbitration. The author recalls a few instances
where failure of the firm’s inspector to keep a diary or other
daily record placed the employer in an indefensible position,
and the firm was persuaded by its legal counsel to accept
whatever out-of-court settlement could be reached, as they
had no case at all if they went to court.

Organized documentation of the facts surrounding the
alleged wrongdoing is the single most important weapon in
a case. There is nothing that can replace regular, detailed
record keeping during construction. The tremendous vol-
ume of documentation is common to all projects, good and
bad; therefore, the key is in the organization of the various
documents. It is an important duty of the Resident Project
Representative and the project manager to provide or assist
the attorney in producing a chronologically organized sum-
mary of facts of the dispute. At an early stage, the attorney
should obtain copies of documents and other information
held by the contractor through a pretrial process of discov-
ery before they can be disturbed.

Another important source of evidence is the live
witness, including the expert witness. The owner and archi-
tect/engineer should provide their attorneys with a list of all
potential witnesses, including those who may testify against
the claim, since it is equally important that the opposition’s
strengths are known early in the case. A live witness is espe-
cially important where the dispute concerns an oral agree-
ment, such as an oral change order, for which there is no

3Adapted from I. M. Fogel, “The Claims Engineer,” The Military Engineer, Vol.
457, September–October 1978, pp. 341–342. Copyright © 1978, The Society
of American Military Engineers, Alexandria, VA. Reproduced by permission.
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subsequent written memorandum. The exact spoken words
can also provide valuable evidence where the dispute
involves some subject matter that was left out of the written
memorandum, either by error or because it was not directly
relevant to the agreement. Given a solid reputation, the most
important qualification of a person who will serve as an
expert witness is integrity. The soundness of the integrity of
the expert witness will be tested by the opposition in many
ways, but most importantly by questioning the witness as to
whether or not he or she is too closely connected with the
case to give an impartial opinion.

In addition to proving the defendant’s liability, the
plaintiff is faced with the task of establishing the validity
of the damages claimed. The general rule is that the pre-
vailing party may recover whatever damages that may rea-
sonably be supposed within the contemplation of the
parties at the time that the contract was made. This is the
most complex and time-consuming phase of construction
litigation. Often, the case is split into two separate trials,
one for determining liability and the other for determin-
ing the damages. The advantages of separating the trial
into two separate actions are that the determination of lia-
bility issues may narrow and simplify preparation for the
damages phase, that it may enable the parties to get an ear-
lier determination of the entire dispute by settlement after
the liability issue has been decided, and that it may reduce
the number of parties involved in the damages phase. The
greatest disadvantage is that separation into two separate
actions may delay final resolution.

Burden of Proof
Generally, it is the plaintiff who has the burden to prove its
claim. Where the contractor succeeds in proving substantial
compliance against the owner’s claim of nonperformance,
the burden of proof reverts to the owner to prove its claim
for residual defects.

Method of Presentation
The ordinary fact finder, whether it be a jury panel or a
judge, is not likely to be familiar with the technical and
administrative details of construction. Therefore, the fac-
tual issues must be presented in a simple, concise manner.
Photographic evidence and charts are very effective in
conveying the facts. Actual site visits may save time and
energy consumed in otherwise describing the general
physical conditions. An expert witness who can translate
technical concepts into simple language is an invaluable
evidentiary aid.

Evidence
In all disputes, regardless of the method of resolution, the pre-
vailing party will be the one that can better support its burden
of proof of its allegation. In preparing to bring a dispute to
some kind of resolution, the contractor must assure that it is
equipped with all of the necessary evidence in support of its

claim or defense and anticipate what the opponent will pro-
duce as evidence of their position on the claim. The following
is a checklist of the possible sources of evidence that should be
used in the course of dispute settlement:

Documentation

1. Bid documents

2. Boring logs and soils reports

3. Drawings: as-planned

4. Drawings: as-built

5. Specifications

6. General and supplemental general conditions

7. Schedule: as-planned (CPM, etc.)

8. Schedule: as-built (progress charts)

9. Addenda

10. Change orders

11. Instructions and directives

12. Inspection records

13. Contractor’s logs

14. Architect/engineer’s or owner’s diaries 
(through deposition)

15. Correspondence files

16. Check registers

17. Purchase orders

18. Shipping and delivery tickets

19. Time cards

20. Person-loading charts

21. Memoranda (including memos to file)

22. Site photographs

23. Testing results

24. Public records

25. Requests for Information (RFI) and responses

Witnesses

1. Contractor’s project personnel

2. Owner’s project personnel

3. Architect/engineer personnel

4. Construction manager personnel

5. Subcontractors

6. Inspectors

7. Suppliers

8. Testing lab personnel

9. Consultants (expert witnesses)

10. Adverse witnesses

There is no claims protection or support without ade-
quate documentation. It is the single most important thing
that an owner and architect/engineer or a contractor can do
prior to the existence of a claim to provide the attorney with
the tools needed for an owner, an architect/engineer, or a
contractor to defend or prosecute its case, whether it be in
arbitration or litigation.
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Estimates
Invariably, every claim seems to include some form of esti-
mate. An objective review of the source material and methods
upon which the estimate was based will often show weak-
nesses or deviations from accepted industry practice. In any
case, it is extremely difficult to determine the amount of a
claim or counterclaim without preparing careful estimates of
the work involved.

Schedules
Another facet of construction that seems to contribute to
the most controversy is scheduling. Scheduling controver-
sies arise not only from poor planning, on occasion, but
also from disagreement over construction methods or
sequences of operations. Often, these disputes occur where
a project is constructed under multiple prime contracts,
such as those commonly experienced in a professional con-
struction management (PCM) contract. The absence of
any contractual relationship between the individual prime
contractors or the architect/engineer has been the root
cause of numerous disputes.

Scheduling techniques such as CPM or other net-
work scheduling systems and their associated computer-
generated printouts have only served to compound the
problem. Often the owner has stacks of computer print-
outs that it either does not want or does not know how to
read. Yet, somewhere in that stack of paper may well be the
key to success in the defense of claims being made against
it. The question of scheduling methods of operation and
the impact of deviating from the anticipated schedule
requires a careful analysis to determine the reasonableness
of the originally anticipated schedule in conjunction with
the planned methods of operation. The analysis of every
schedule-related problem is unique, and every such analy-
sis should include a review of the anticipated sequence
and schedule together with a review of the actual progress
of the work. The review must include an analysis of any
delay and impact caused by all parties to the progress of
the project.

Costs
It is in the presentation of cost data and their supporting
documentation that most construction claims are the
weakest. A carefully detailed reconstruction of all con-
struction activities and their related costs must be made
and presented so that they can be clearly identified for use
in negotiating affirmatively or defensively. Construction-
related organizations are reported to be poor in their cost
record-keeping systems (or lack of systems) and to lack
the ability to relate costs to possible claims areas. An
accounting firm is not the answer either, as often those
cost items relating to potential claims are not identified by
an accounting firm because most accounting firms are not

familiar with the cost control procedures for construction
contracts.

Claims Administration
There are several common forms of settlement of contractor
claims costs. Principally, these include lump-sum settle-
ments with or without qualification, and time and materials
settlements. The type of settlement generally favored under
Clean Water Grant Projects is the lump-sum approach. With
that type of settlement the owner and the contractor reach
an agreement on the total amount of money and time
required to complete the work. This agreement may be
reached either before or after the work has been completed,
with the advantage that it places a price ceiling on the entire
dispute, and on Clean Water Grant Projects facilitates the
grantees’ application for funding from the administrators of
the funding.

The most desirable form of a lump-sum settlement is
the so-called “no fault” settlement, which allows resolution
of the dispute without determination of fault. With this type
of settlement, in exchange for the issuance of a change order,
the contractor gives a full accord and satisfaction and a
waiver of all claims arising out of the incident.

A variation of the no-fault settlement is one wherein the
owner may obtain a unilateral reservation of legal rights that
will enable the owner to sue for a portion of the claim settle-
ment after full payment has been made to the contractor
upon completion of the project. This type of solution is of
special value on Clean Water Grant Projects by helping to
solve the contractor’s cash flow problems related to the claim
and gives the owner a chance to recover funds that may later
be determined to be ineligible for payment by the adminis-
trators of the grant funds.

With the time and material settlements, the contractor
performs the work and submits documented charges for all
materials, labor, and equipment used on the affected work.
This type of settlement has one advantage, namely, the
opportunity for the contractor to begin work without prior
negotiation of costs involved. It has a disadvantage as well.
By this method a contractor can artificially increase the cost
and time required to complete the work and inflate the costs
submitted to the owner for payment.

A similar approach is sometimes referred to as force
account. This is based upon a contractual agreement whose
terms are generally spelled out in the General Conditions of
the contract for payment of extra work. It is generally
applied in conditions involving an unexpected condition
that leads to extra work and involves a prearranged formula
for reimbursing the contractor for the costs of labor, materi-
als, and equipment plus a fixed percentage for overhead
expenses and profit, and the allowable surcharge that will be
permitted to be applied to the billings of its subcontractors
and suppliers. A contractor does not waive its rights to claim
extra costs over and above the amount allowed by force
account, if it can be justified and verified; however, it is
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contractually bound to proceed with the extra work as long
as the owner continues payments to the contractor under
the formula. The advantages and disadvantages are similar
to those for time and materials settlements as described ear-
lier. It should be kept in mind that a force account settlement
is open-ended, as opposed to a lump-sum settlement that
may cover all costs of an item of extra work.

THE USE OF PROJECT
RECORDS IN LITIGATION

Planning Strategy
Before a dispute even reaches the courtroom, the value of
project records becomes quite evident. During the early
stages of case preparation they can be used in helping define
the issues of a complaint. They are essential to the establish-
ment of the facts in a case and to the planning of litigation
strategy. In addition, project records are valuable as an aid to
weighing the credibility of an additional source.

Prelitigation Use of Records
During the prelitigation phase of case preparation, the
project records are invaluable in the preparation of inter-
rogatories and depositions, for without competent and thor-
ough documentation, key issues could easily be overlooked.
They are also of considerable value during the preparation of
the trial outline itself.

The Litigation Process
Initially, the project records may be used to define con-
tractual parameters within which the parties should func-
tion. Then, during litigation, these records may be used to
define relevance and establish probative value of facts
under dispute.

The value of the records does not end here. They are
also used to establish credibility or, conversely, for impeach-
ment. Project records are also of considerable value in ascer-
taining the true impact (damages) from the harm that was
alleged or suffered.

Records Are Your First Line of Defense
The construction environment of today is far too complex
and vulnerable to claims to leave matters to be settled
orally in the field. All matters of substance should always be
in writing, and it is better to document too much than too
little.

If sufficient documentation is maintained, many poten-
tial claims problems can be resolved equitably without
resorting to the courts. The same records that can assist in
the resolution of difficulties in the field can be used to
support your position if a claim later goes to litigation or
arbitration. Many of the records that are kept in the normal

course of business are admissible as evidence in litigation or
arbitration, so it is important that sufficient data be recorded
and that the documents meet certain standards to be mean-
ingful. Diaries can normally be used by a witness during tes-
timony as an aid to his or her memory if such diaries meet
the prescribed requirements for credibility. In some cases,
such diaries are admissible as evidence in their own right as a
record kept in the normal course of business.

Properly kept records are the first line of defense. Don’t
lose a case before it even starts by failure to develop and
implement an effective record-keeping system. It is equally
important that all parties working on a project be thoroughly
indoctrinated in the proper use of the record-keeping system.
The best system in the world is of no value if not faithfully
used.

ORDER OF PRECEDENCE OF
CONTRACT DOCUMENTS
To assist in the resolution of field disputes in cases where a
discrepancy exists between the various parts of the contract
documents, it is desirable to establish some system of order
to indicate the relative order of importance of each.
Although through legal precedent some degree of order has
already been established, many General Conditions cite the
specific order so that a dispute may be settled without the
need for interpretation or arbitration.

Although a specific listing of order, if specified in the
contract documents, will govern over any policy listed here,
the following guide is based upon the NSPE General Condi-
tions, with some modifications.

The contract documents are complementary; what is called
for in one is as binding as if called for in all. If the contractor
finds a conflict, error, or discrepancy in the contract docu-
ments, it should be called to the attention of the engineer in
writing before proceeding with the work affected thereby. In
resolving such conflicts, errors, and discrepancies, the docu-
ments should be given preference in the following order:

1. Agreement

2. Specifications

3. Drawings

Within the preceding elements, further preference can
be established as outlined in the following breakdown of a
typical set of public works contract documents (on private
contracts it is uncommon to have the Notice Inviting Bids,
the Instructions to Bidders, and the Bid or Proposal as a part
of the contract documents).

Within the specifications, the order of precedence is as
follows:

1. Change Orders or Work Change Directives

2. Agreement

3. Addenda

4. Contractor’s Bid or Proposal
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5. Supplementary General Conditions 
(Special Conditions)

6. Notice Inviting Bids

7. Instructions to Bidders

8. General Conditions of the Contract

9. Technical Specifications

10. Standard Specifications

11. Contract Drawings

With reference to the drawings, the order of precedence is as
follows:

1. Figures govern over scaled dimensions.

2. Detail drawings govern over general drawings.

3. Change order drawings govern over contract drawings.

4. Contract drawings govern over standard drawings.

5. Contract drawings govern over shop drawings.

The acceptance of shop drawings that deviate substantially
from the requirements of the contract documents must be
accompanied by a written change order.

OBLIGATIONS OF THE
CONTRACTOR
As might be expected from a document prepared by the
owner, the contractor’s rights under the terms of the con-
struction contract documents are often few and its obliga-
tions many. However, certain standard forms of General
Conditions of the Construction Contract, such as those of
the AIA, the EJCDC, and many public agencies, provide
fairly equitable conditions for all parties to the contract,
which is one reason that builders generally favor such stan-
dard forms over those typewritten, do-it-yourself varieties
produced by the usually well-meaning but often poorly
informed specifier or even attorney who is unfamiliar with
construction contract requirements.

The contractor is expected to give its personal attention
to the work, and either the contractor or its authorized
representative must be on the construction site at all times
that work is being performed there. Some contractors will
leave the job site without adequate supervision in an attempt
to entice the resident engineer or inspector into directing
some of the construction work (actual direct supervision).
Such action by the resident engineer or inspector would then
shift a portion of the job responsibility to the owner or the
architect/engineer. In cases of defects in construction in
which the inspector has exercised such supervision, the con-
tractor has grounds for being legally relieved of the financial
responsibility of correcting such defects.

In addition to the requirements for providing continu-
ous, adequate supervision, the contractor is also required to
conform to all laws and ordinances concerning job safety,
licensing, employment of labor, sanitation, insurance, zon-
ing, building codes, environmental conditions, and similar
constraints.

The general contractor, as the only party with a direct
contractual relationship with the owner for construction, is
responsible for and must guarantee all materials and work-
manship, whether constructed by its own forces or by its
subcontractors. The resident engineer or inspector should
check the specifications thoroughly, as they may contain a
provision that the contractor must arrange for an exten-
sion of the performance bond through the entire guarantee
period, usually one year from the date of completion of the
work and its acceptance by the owner. The requirement
may call for the bond in the full amount of the original
contract price or may allow a reduced amount such as 5 or
10 percent for the term of the guarantee period.

Even though the contractor normally has no direct
responsibility for the plans and specifications, it can incur
a contingent liability for proceeding with faulty work
whose defects should be obvious to one in its business.
Thus, if the contractor is asked to do something that it
feels is improper or not in accordance with good construc-
tion practice, the contractor is entirely within its rights to
submit a letter of protest to the architect/engineer or
owner stating its position before proceeding with the mat-
ter in dispute. If after the contractor has submitted its
written protest, the architect/engineer or owner prefers to
require that the contractor proceed anyway, the contractor
has protected itself in case of later flaws that may develop.
It may even be possible that the insuring firm could get
out of paying a claim if a flaw developed later as a direct
result of not heeding the contractor’s advice—a matter for
the courts to decide.

Insurance coverage is an important contractual respon-
sibility of the contractor, both as to the type of insurance
and policy limits. The contractor is required to provide
insurance not only for its own direct and contingent liability,
but also frequently for the owner’s protection. The contrac-
tor is expected to exercise every reasonable safeguard for the
protection of persons and property in, on, and adjacent to
the construction site.

Some of the most important of the contractor’s rights
include progress payments, recourse by the contractor if the
owner fails to make payments, termination of the contract
for cause, rights to extensions of time and extra payment as
provided, and appeals from the decisions of the owner and
the architect/engineer. Subject to contractual requirements
and contractual limitations and, in the case of public works
contracts, subject to the local laws concerning the use of
subcontractors, the general contractor is normally free to
purchase materials from any source it wishes and to sched-
ule work in any manner that it sees fit in the absence of any
contractual provisions to the contrary.

ALTERNATIVE METHODS FOR
DISPUTE RESOLUTION
Figure 20.10 shows a simplified summary of the principal
methods available to the contractor for resolution of con-
struction disputes.
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and litigation, the parties are asking an outside party to
resolve their disputes. Common sense dictates that the
quickest and most economical way of resolving a dispute is
for the parties to resolve the dispute themselves, without the
intervention of others.

Is arbitration the best method for resolving construc-
tion disputes? The answer is a definite “maybe.” The propo-
nents of arbitration hail it as being speedy and economical.
Experience has shown, however, that this is not always true,
especially in the larger cases. Arbitration can be extremely
lengthy, expensive, and by its very nature can lead to incon-
sistent results. One arbitration case in which the author
was involved lasted over five years, mostly because of hear-
ing delays and the difficulty of scheduling hearing dates
that were mutually acceptable to the arbitrators, the parties
to the arbitration, and their attorneys, who also had to
weave their arbitration schedule in and out of equally
demanding court appearance dates—many of which
occurred on short notice, thus forcing the arbitration to be
rescheduled.

Inconsistent Results
One difficulty is that the arbitrators are not bound by rules
of evidence, or for that matter any previously rendered deci-
sions, whereas under English common law principles, a
court is obligated to be bound by previous decisions ren-
dered in its state for similar circumstances.5

Consider also the case where an owner demands a gen-
eral contractor to arbitrate a claim that the work performed
by one of its subcontractors is defective. If the subcontract
does not provide for arbitration, or if both arbitration agree-
ments do not provide that third parties that have an interest
in the issue to be arbitrated can be joined as parties to the
arbitration, the general contractor may be unable to join
the subcontractor in the arbitration with the owner over the
subcontractor’s work.

If this occurs, the arbitrators in the proceeding between
the owner and the general contractor could find that the
subcontractor’s work was defective. This decision would not
be binding on the subcontractor, however, who might con-
vince a different panel of arbitrators that he or she was not
responsible for the defects claimed. The general contractor
would then be liable to the owner for the cost of correcting
the defective work, although it will be unable to recover
these costs from the subcontractor.

A parallel situation is one where an owner finds a
defect in the work. The contractor claims that the defect
was due to faulty design; the architect/engineer claims that
it was due to defective work. In this connection it should
be noted that standard AIA documents have been worded
specifically to prevent consolidation or joinder of the
architect/engineer along with the contractor in a single
arbitration proceeding.

Cost of Arbitration
Arbitration is not always economical. The filing fees for ini-
tiating arbitration with the AAA greatly exceed the fees to file
a complaint in most state courts. Under the rules of the
AAA, the filing fee for a $100,000 claim is $1,500. By contrast
the fee for filing a complaint in most state courts is under
$100. An additional expense of arbitration is the fee paid to
the arbitrators, which can range from $300 to $1,500 or
more per day, depending upon the number and experience
of the arbitrators. Other costs may include charges for a
hearing room and a written transcript.

Speedy Results?
Another problem with arbitration is that the hearings are not
normally held on a day-to-day basis. This is because arbitrators
have their own business affairs to conduct, and it is rare to be
able to schedule more than two hearings on consecutive days.
This means that an arbitration that involves four days of hear-
ings may actually take two or three months before the hearings
are completed. Similarly, a large, complex arbitration requiring
30 days of hearings (not unusual) can take upward of three
years to resolve. It should be noted, too, that with hearings so
far apart, the attorneys for the parties have the opportunity to
prepare more, thus further increasing the cost of arbitration.

Discovery
Proponents of arbitration cite the fact that there is no discov-
ery in arbitration, an expensive and time-consuming process
involved in almost every lawsuit that is frequently the subject
of abuse or overkill by one or both sets of lawyers. As a practi-
cal matter, however, discovery actually occurs in an arbitration
during the hearings. Thus the time that is saved in arbitration
by having no discovery beforehand is more often than not lost
in the extension of the arbitration hearings themselves. It
should also be noted that discovery in a lawsuit often discloses
valid claims or defenses that can lead to settlement discus-
sions. This opportunity is often lost in arbitration.

Arbitrary Arbitrators
Arbitrators are normally not bound by rules of law. For
example, as an owner you may have insisted that your
construction contracts include a clause providing that the
contractor shall not be entitled to any damages for delay.
Though the courts have held such clauses as enforceable in
the face of contemplated delays, there is nothing to prevent
an arbitrator from ignoring the clause and awarding the
contractor damages for such delays.

THE MEDIATION PROCESS
Mediation is a process in which a trained third-party neutral
attempts to assist the parties to a dispute in reaching an
agreement that resolves the dispute. Another way of saying
this is that mediation is a particular form of settlement

5Excluding the state of Louisiana, which does not operate under English
common law, due to its French origins.
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negotiation in which a trained third-party neutral intervenes
by agreement of the parties in order to guide and facilitate
the parties’ negotiations toward an agreement that resolves
the dispute.

Why is a Mediator Needed?
A mediator is needed when one or more of the following
circumstances or desires exist:

1. Parties are unable to narrow the gap between the expec-
tations of one group and the inflexibility of the other.

2. Too many issues are open and the parties are unable to
get movement going.

3. The parties wish the mediator to explore and narrow
the differences between them.

4. There is a desire to resolve a problem mutually and end
a dispute amicably.

5. It is desired to furnish the parties with a realistic look at
the demands and possibility of obtaining them.

6. There is a wish to give the parties some idea of how their
positions look to an impartial person.

7. The parties wish a mediator to be used as a conduit
through which private, confidential disclosures can be
made without jeopardizing their original positions.

8. There is a wish to avoid negative consequences, such as a
lawsuit.

Mediation as Distinguished from Arbitration
Like arbitration, mediation is a private, unofficial, confiden-
tial means of dispute resolution. Like arbitration, mediation
is generally favored by modern law. And like arbitration, it
generally promises savings in time and cost as compared
with civil litigation. Yet mediation differs from arbitration in
a number of important ways, including:

1. An arbitrator has final power of decision, subject only to
very limited judicial review; a mediator has absolutely no
power beyond the power of illumination and persuasion.

2. An arbitrator normally takes a rather passive role, leav-
ing it largely to the parties to present and press their
cases; a mediator is normally an active intervenor in,
and principal shaper of, the process.

3. Although arbitration is more informal than civil liti-
gation, and the usual order of proceedings is generally
predictable and tracks the usual order of proceeding
in litigation, the order of proceeding in a mediation
is much less structured than either arbitration or
litigation.

4. The arbitrator avoids all ex-parte communication with
the parties on the merits of the dispute or the parties’
positions; the mediator will virtually always caucus pri-
vately with each party for the express purpose of learning
as much as they are willing to disclose about their private
views and interests with respect to the dispute.

5. Although arbitration is normally a private proceeding,
information about it may become public knowledge in
some circumstances: for example, if the losing party
seeks to have a court vacate the award. Mediations are
settlement discussions, and, as such, some information
about them is inadmissible.

6. Perhaps most important, the arbitrator imposes upon
the parties a decision that he or she has made and that
may please neither party; the mediator, if successful,
guides the parties to a decision that they can have a
major role in shaping and with which, by definition,
they both agree.

Use of Mediation as a Dispute Resolution Tool
Mediation is generally used first. Its use may precede either
arbitration or litigation. It may be used, however, even after
an arbitration or a litigation has been initiated but prior to
an award. Because a mediation is treated as a settlement
negotiation, evidence concerning it is not admissible in any
subsequent arbitration or litigation.

SETTLEMENT OF DISPUTES
BY ARBITRATION
In overturning a decision rendered by the California
Supreme Court [Southland Corporation v. Keating, 52
U.S.L.W. 4131 (January 23, 1984)], the U.S. Supreme Court
ruled that the Federal Arbitration Act [9 USC Sec 1–4] takes
precedence over state statutes prohibiting arbitration of cer-
tain disputes. Although the case did not involve a construc-
tion dispute, it has significant implications for the
construction industry.

Business Disputes
In the world of business, disputes are inevitable. One person
may understand rights and obligations differently from
another no matter how carefully a contract is written. This
could lead to delayed shipments, complaints about the quality
of the work, claims of nonperformance of the terms of the
contract, and similar misunderstandings. Even with the best
of intentions, parties often perform less than they promise.

Such controversies seldom involve great legal issues. On
the contrary, they generally deal with the same facts and
interpretation of contract terms that owners and contractors
are used to dealing with every day. Therefore, when disputes
arise out of day-to-day activities, the parties frequently like
to settle them privately and informally. This is what com-
mercial arbitration is for.

What is Arbitration?
Arbitration is the voluntary submission of a dispute to one
or more impartial persons for final and binding determina-
tion. It is private and informal and is designed for quick,
practical, inexpensive settlements. But at the same time,
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arbitration is an orderly proceeding, governed by the rules of
procedure and standards of conduct that are prescribed by
law. The most commonly used arbitration procedures are
those administered by the AAA. Both the AIA and the
EJCDC General Conditions call for arbitration under the
Construction Industry Arbitration Rules of the American
Arbitration Association. The association does not act as
arbitrator. Its function is to administer arbitrations in accor-
dance with the agreement of the parties and to maintain
panels from which arbitrators may be chosen.

The arbitrators are quasi-judicial officers. Their deci-
sions represent their judgments of the rights of the parties to
a dispute. One significant difference between the rules that
govern civil action in court and an arbitration proceeding is
that, in arbitration, the strict rules of evidence do not apply.
The arbitrator’s guiding principle is to hear all the evidence
that may be material and not to hear any arguments or evi-
dence from one side that the other has no opportunity to
comment upon or to rebut.

The arbitrator is the final judge of matters considered.
His or her decision will not be reviewed on its merits where
procedures were fair and impartial. More than a hundred
years ago, in 1854, the U.S. Supreme Court said:

If an award is within the submission, and contains the honest
decision of the arbitrators, after a full and fair hearing of the
parties, a court of equity will not set it aside for error, either in
law or in fact. A contrary course would be a substitute of the
judgment of the chancellor in place of the judges chosen by
the parties, and would make an award the commencement,
not the end, of litigation.

Most arbitration cases are heard by a panel of three arbi-
trators, each usually representing a different field of spe-
cialization. Unless the agreement of the parties requires a
unanimous decision, the arbitrators are governed by
majority rule, both in procedural decisions and in render-
ing the award. In some cases, usually those in which the
amount in question is relatively small, a single arbitrator
may serve if desired by the parties. When three-person
boards are used, it is customary for one of the arbitrators
to serve as a chairperson, whose powers, however, are
exactly the same as those of the other two.

Authority of the Arbitrator
The arbitrator has broad powers to determine matters of fact,
law, and procedure. This decision-making authority must be
exercised by the arbitrator alone to the best of its ability, and
it may not be delegated to others. It would render his or her
award subject to attack in court if, for example, the arbitrator
sought clarification of a point of law by outside consultation.
Under the rules of arbitration, the award must be in writing,
and it must represent the judgment of at least the majority of
the board unless the contract of the parties requires a unani-
mous decision. The arbitrator must word the award clearly
and definitely and must answer all the questions but may not
deal with any matter not submitted to arbitration. The relief
granted in the judgment must be consistent with the contract

and may include specific performance as well as monetary
damages. Arbitrators are not required to write opinions
explaining the reasons for their decisions. As a general rule,
their awards consist of a brief direction to the parties on a
single sheet of paper. There are a number of reasons for this.
One is that written opinions might open avenues for attack
on the award by the losing party.

As stated earlier, arbitrators are the final judges of all
matters of both fact and law before them. Courts will not
review their decisions on the merits of the case even when
the arbitrators have come to a conclusion that is different
from that which the court might have reached. In particular,
courts are concerned only with the face of the award itself,
not any additional explanatory matter.

The members of the National Panel of Arbitrators of
the American Arbitration Association volunteer their time
and talent without any fee, although on hearings that last
for more than one day, some payment is made. There is an
administrative fee that must be paid to the AAA for han-
dling claims; however, the amount is relatively small. The
American Arbitration Association was founded in 1926 as a
private, nonprofit organization “to foster the study of arbi-
tration, to perfect its techniques and procedures under
arbitration law, and to advance generally the science of
arbitration.”

Arbitration Agreements Regulated by Law
Commercial arbitration agreements today are recognized
by statute by the U.S. Arbitration Act and in all but one
state. However, the extent to which these agreements are
enforceable differs widely. In overruling common law,
many states distinguish between agreements to submit
present disputes to arbitration and agreements to arbitrate
unknown disputes that might arise in the future. The most
modern arbitration laws provide that all agreements
to arbitrate, whether of present or future controversies, are
valid, irrevocable, and enforceable. In some other states,
the laws merely provide that present and known disputes
are arbitrable when the parties agreed by contract to arbi-
trate them. In cases of present disputes, however,
many statutes require that the arbitration agreement be
made a rule of court before it becomes irrevocable and
enforceable.

Some confusion has been caused by some writers who
state that in some of these older laws, agreements to arbitrate
future disputes are void. In most states such agreements are
valid in the sense that it is permissible to enter into such
agreements. The only problem that remains is the one of
enforcing it.

For the basis of comparison, the various arbitration
laws of the different states will be divided into two groups.
The breakdown will be based upon those states that have, by
statute or judicial law, changed the common law rule of
revocability that permitted either party to an arbitration
agreement to terminate it at his or her will at any time prior
to the rendition of an award.
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Group I: Statutes Allowing Arbitration
of Present and Future Disputes
The first group of states will be those in which there is spe-
cific authority by statute or judicial ruling that holds that an
arbitration clause in a commercial contract for construction
is valid, irrevocable, and enforceable. The 44 states listed, as
well as Puerto Rico, the District of Columbia, and the federal
government, have statutes that conform to or embody fea-
tures that are essentially similar to “modern arbitration law”
in which all written agreements to arbitrate, whether present
controversies or future controversies between the contract-
ing parties, are valid, irrevocable, and enforceable.

The 44 states, Puerto Rico, the District of Columbia,
and federal law in Group I are as follows:6

1. Alaska Alaska Stats. Ann. §09.43.010 et seq. (1968)* (4).

2. Arizona Ariz. Rev. Stats. §12–1501 et seq. (1962)* (4).

3. Arkansas Ark. Stats. Ann. §34–511 et seq. (1971)* (2, 4, 7).

4. California Cal. Code of Civil Procedure §1280 et seq.
(1961).

5. Colorado Colo. Rev. Stats. §13–22–201 (1975).

6. Connecticut Conn. Gen. Stats. Ann. §52–408 et seq.
(1958).

7. Delaware Del. Code Ann., Title 10, §5701 et seq.
(1973)* (4).

8. Florida Fla. Stats. Ann. §682.01 et seq. (1969).

9. Hawaii Hawaii Rev. Stats. §658–1 et seq. (1955).

10. Idaho Idaho Code, Chap. 9, §7–901 et seq. (1975)* (4).

11. Illinois Ill. Rev. Stats. Chap. 10, §101 et seq. (1961).

12. Indiana Ind. Stats. Ann. §344–2–1 et seq. (1968)* (3, 5, 6).

13. Iowa Iowa Code §679A.1 et seq.

14. Kansas Kansas Stats. Ann., Chap. 5, §401 et seq. (1973)*

(2, 4, 7).

15. Kentucky Ky. Rev. Stat. Ann. [1984 Ky. Acts ch. 278].

16. Louisiana La. Rev. Stats. §9:4201 et seq. (1948)* (4).

17. Maine Me. Rev. Stats. Ann., Title 14, §5927 et seq.
(1967)* (8).

18. Maryland Md. Courts and Judicial Proceedings §3–201
et seq. (1965)* (4).

19. Massachusetts Mass. Ann. Laws, Chap. 251 §1 et seq.
(1960)* (4).

20. Michigan Mich. Compiled Laws Ann. §600.5001 et seq.
(1963).

21. Minnesota Minn. Stats. Ann. §572.08 et seq. (1957).

22. Missouri Mo. Ann. Stats. §§435.350 to 435.470 (1980).

23. Montana Mont. Code Ann. Chap. 27 [S.B. 110(1985)].

24. Nevada Nev. Rev. Stats., Chap. 38, §38.015 et seq.
(1967).

25. New Hampshire N.H. Rev. Stats. Ann. §542:1 et seq.
(1955).

26. New Jersey N.J. Stats. Ann. §2A:24–1 et seq. (1952).

27. New Mexico N.M. Stats. Ann. 44–7–1 et seq.

28. New York N.Y. C.P.L.R. §7501 et seq. (1920).

29. North Carolina No. Carolina Gen. Stats., §1–567.1 et
seq. (1973)* (4).

30. Ohio Ohio Rev. Code Ann. §271 1.01 et seq. (1955).

31. Oklahoma Okla. Supp. 1978, §801 et seq., Title 15
(1978)* (2, 4).

32. Oregon Ore. Rev. Stats. §33.210 et seq. (1955).

33. Pennsylvania Pa. Stats. Ann., Title 22, §7301 et seq.

34. Rhode Island R.I. Gen. Laws §10–3–1 et seq. (1956).

35. South Carolina S.C. Code of Laws §15–48–10 et seq.
(1978)* (2, 4, 7, 9).

36. South Dakota S.D. Comp. Laws §21–25A–1 et seq.
(1971)* (2).

37. Tennessee Tenn. Code. Ann. §29–5–301 et seq.

38. Texas Tex. Rev. Civ. Stat. Ann. art. 224 et seq.

39. Utah Utah Code Ann. [tit. 78, ch. 31(a) (1985)].

40. Vermont Vt. Stat. Ann. tit. 12, §5651 et seq.

41. Virginia Va. Code, Vol. 2 §8–503 et seq. (1986).

42. Washington Wash. Rev. Code §7.04.010 et seq. (1943).

43. Wisconsin Wisc. Stats. Ann. §788.01 et seq.

44. Wyoming Wyo. Stats. §1–36–101 et seq.

District of Columbia D.C. Code Ann. §16–4301 et seq.

Puerto Rico Puerto Rico, Title 32, §3201 et seq. (1951).

United States Code United States Arbitration Act, 43
Stat. 883, 9 U.S.C.A. §1 et seq. (1925).

Group II: Statutes Allowing Arbitration
of Present Disputes Only
The six states listed below have statutes that provide essen-
tially that agreements to arbitrate present controversies are
valid. The following list indicates the states in Group II in
which arbitration statutes exist, but they contain varying
restrictions that could affect the application of a future arbi-
tration clause in the General Conditions of a construction
contract:

1. Alabama Code of Alabama, §6–6–1 et seq.

2. Georgia Ga. Code §9–9–1 et seq.

3. Mississippi Miss. Code Ann., Chap. 15, ¶ 11–15–1.

4. Nebraska Nebr. Rev. Stats. ¶ 25–2103.

5. North Dakota N. Dak. Rev. Code, Chap. 32–29, ¶
32–29–01.

6. West Virginia W.V. Code, Chap. 55, Art. 10, ¶ 55–10–1

6Asterisks indicate laws that are referred to as the Uniform Arbitration Act.
Numbers following *indicate statute exclusions as to (1) Insurance,
(2) Leases, (3) Labor Contracts, (4) Loans, (5) Sales, (6) Torts,
(7) Uninsured Motorists, and (8) Doctors and Lawyers.



354 CHAPTER TWENTY

PRELIMINARY NOTICE OF
POTENTIAL CLAIM
Most states require subcontractors and material suppliers to
notify the prime contractor, owner, or surety of a potential
lien or bond claim. There are, however, a limited number of

states that have preliminary notice requirements. In these
states, notice of any potential claim must be given before or
within 60 days of first beginning the performance of the
subcontractor’s work.

Review Questions

1. What are the four principal methods available for the
resolution of construction claims?

2. Of the four claims-resolution alternatives discussed in
the book, which two are considered as binding?

3. What are the chances of a successful appeal of an award
under American Arbitration Association rules?

4. Where a contract document lists an order of prece-
dence, what effect does that provision have on disputes
related to conflicts between the different documents?

5. In a construction claim, is the burden of proof on the
plaintiff or the defendant?

6. Can recovery of contractor costs be made under a “Type
2 Differing Site Conditions” clause for weather-related
delays?

7. Show how extended home office overhead is computed
under the Eichleay formula.

8. What is the difference between compensable and non-
compensable delays?

9. Name the five principles of contract administration.

10. A contractor is working on a $500,000 construction
contract that was scheduled to be completed within
12 months; however, the owner delayed the contractor
1 month. Using the Eichleay formula, compute the
amount of reimbursement that the contractor can
claim for home office overhead if the contractor’s
total billing for the contract period was $10,000,000
and the total overhead for the contract period was
$300,000.
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PROJECT CLOSEOUT

CHAPTER TWENTY ONE

ACCEPTANCE OF THE WORK
At first it would seem that all that would be necessary to close
out a project would be to inspect it, accept it for the owner, and
see that the contractor receives the final payment. But what
about all the guarantees, operating instructions for equipment,
keying schedule, record drawings, bonds, and similar items
that must be accounted for first? What about liens that may
have been filed against the property by subcontractors? Each of
these items will require careful handling to assure the owner of
a quality product that is free of encumbrances and that will be
backed up by the guarantees that were called for in the original
documents.

Acceptance of the work and final payment to the con-
tractor must proceed in accordance with the terms of the
construction contract documents. Although the methods
may vary somewhat from job to job, basically they all
begin with a request from the contractor to make a final
inspection of the work. Generally, there may be at least
two inspections required to close out the project. The first
will establish those areas still requiring correction or other
remedial work, and the final inspection will be a checkoff
to assure that all work is substantially complete and that
all corrections have been made.

The checkoff list, or punch list as it is normally called, is
a detailed list made near the end of the project, showing all
items still requiring completion or correction before the
work can be accepted and a Certificate of Completion issued.
Before acceptance, all workmanship must meet specified
standards; all work must be installed and complete; and all
equipment must be tested and operational.

In some cases, it is possible to accept a project as being
“substantially complete” if only minor items remain to be
finished. This simply means that the project is close
enough to being completed that it can be put to use for the
purpose it was intended, and that all remaining incom-
plete work is comprised of relatively minor items that
the contractor agrees to correct while the structure is
occupied: for example, maybe the wrong wall switch
plates were installed. In this case, the owner could use the

building while waiting for the contractor to receive the
proper wall plates and replace them.

If a Certificate of Completion or Substantial Completion
is filed, and written on the certificate is a complete list of all
work remaining to be done to complete the project, any-
thing that is not indicated on the list of deficiencies requir-
ing correction on the Certificate of Substantial Completion
is considered as being satisfactory as is. Often, retention
funds are held for 35–45 days after completion and are not
released until correction of all remaining deficiencies and
waiver of liens. Final payment, as it is often defined, does
not include the release of retainage held during the project,
which generally amounts to about 5–10 percent of the
total cost of the project. The retainage is usually held for an
additional 30–40 days to cover the lien filing period and to
assure the completion of remaining punch list work.

GUARANTEE PERIOD
Generally, the work covered in a construction contract
includes a stated guarantee period, which is frequently one
or two years. In some cases, the overall project may be
guaranteed for only one year, although certain portions of
the work may be covered by supplementary guarantees for
longer periods. Normally, there is no need to withhold
payment from the contractor for the purpose of assuring
performance during the stated guarantee period, as the
performance bond may be written to cover this period.
Although some contracts call for 100 percent of the per-
formance bond to be continued in force during the entire
guarantee period (a costly arrangement for the contrac-
tor), many contracts allow for a reduced portion of the
performance bond to cover any defects noted during the
guarantee period. After all, if the project is 100 percent
complete, there is little reason to believe that it will all fail.
Thus, many such bonds are reduced to 10 percent or some
other reduced percentage of the performance bond during
the guarantee period. This seems quite reasonable, because
frankly, if a significant percentage of failures were noted in
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FIGURE 21.1. Failure of Improperly Designed Breakwater That Was Built in Accordance
with Plans and Specifications.

the first year following completion, it would certainly
appear to cast doubt over the quality of the inspection that
was provided. As an alternative to the surety bond, some
owners require the contractor to post a cash bond to cover
the guarantee period.

The contractor’s warranty does not imply liability,
however, for the adequacy of the plans and specifications
unless they were prepared by the contractor personally,
or unless the contractor agreed to guarantee their adequacy.
A contractor is only required to construct in accordance
with the terms of the contract documents, and when this is
done, the contractor cannot ordinarily be held to guarantee
that the architect’s or engineer’s design will be free from
defects or that the completed job will accomplish the pur-
pose intended. The contractor is responsible only for the
quality of the workmanship, the quality of the materials
used, and for performance of the contract. It should be kept
in mind that in the evaluation of the adequacy of the con-
tractor’s work, the standard of comparison should not be
based on the previous experience of the inspector as to what
is considered to be inferior work, but rather upon specific
or substantial conformance with the terms set forth in the
contract documents. The contractor can only be obligated
to perform that which it specifically agreed to do in the
written contract; anything required of the contractor that is
beyond this would be valid grounds for a claim for addi-
tional compensation (Figure 21.1).

In Wisconsin, a court ruled that a contractor does not
absolutely guarantee its work against defects or losses prior to
the owner’s final acceptance [E.D. Wesley Co. v. City of New
Berlin, 215 N.W.2d 657 (1974)]. The case involved a problem
with a booster pump and the owner withheld the contractor’s

final payment. The city maintained that because it had not
yet accepted the work, the contractor was absolutely liable for
all repair costs. The court found that the damage was not
caused either by a defect in the pump or by the contractor in
its installation. Therefore, the court ruled that the damage
was not within the scope of the contractor’s liability either
before or after acceptance of the work.

CONTRACT TIME
Most contracts are quite specific regarding the amount of
construction time allowed to complete the work, and many
provide for the payment of “liquidated damages” by the con-
tractor to the owner for failure to complete on time or, in
some cases, to complete portions of the work that interface
with other contract schedules where multiple prime contracts
have been executed. It should be noted, however, that in the
absence of a provision establishing “time as the essence of the
contract,” neither the beginning date nor the date of comple-
tion can be considered to create an absolute schedule for the
purpose of imposing the provisions of a liquidated damages
clause for exceeding the specified completion dates. According
to a ruling by the Supreme Court of Nebraska, time is not of
the essence in a construction contract unless specifically stated
in the contract documents [Kingery Construction Co. v.
Scherbarth Welding, Inc., 185 N.W.2d 857 (1971)]. If a con-
tractor’s failure to complete a project on schedule was the
result of delays that occurred because of the owner’s action,
however, a North Carolina Court of Appeals has ruled that the
contractor would not be liable for liquidated damages
[Dickerson, Inc. v. Bd. of Transportation, Court of Appeals of
North Carolina (June 18, 1975)].
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When computing contract time, particular attention
should be paid to the contract wording: Is it “calendar days”
or “working days”? If it is working days, particular care will
have to be taken to determine the definition of a working
day. Generally, this will have to be resolved by checking the
master labor agreement for the area involved to see what is
considered a holiday and what is not. The easiest time to
compute is calendar days, as this method includes all days,
including Saturdays, Sundays, and holidays.

Normally, construction time is computed from the
date on the written Notice to Proceed given to the contrac-
tor at the beginning of the job (Figure 12.17). If no such
notice was issued, the determination of the actual contract
period may be indefinite. Preferably, a Notice to Proceed
should be issued at the beginning of each project to assure
a complete understanding as to the actual date construc-
tion work was authorized to begin (see “The Five-Step
Process of Initiating a Project” in Chapter 1). The Notice to
Proceed should not be confused with the Notice of Award
(Figure 12.15)—the latter document simply establishes the
identity of the contractor who will be given the contract to
do the work and obligates the owner to sign the contract. It
does not establish the date of starting construction, as no
contract exists at that time. Once a contract has been
signed, however, most specifications require that the con-
tractor begin work within 10 or 15 days after the signing of
the agreement. If this takes the place of a formal Notice to
Proceed, then to compute the completion date, you will
automatically have to allow the contractor an additional
10 or 15 days added to the contract term to allow for the
latest date it could begin the work. As noted before, unless
time is stated as the “essence of the contract” in the contract
documents, there is always the possibility that a contractor
may be reasonably secure from charges of liquidated dam-
ages for relatively minor time overruns.

In the absence of a formal document that specifically
identifies the date on which all work was completed, the
establishment of the date of completion of a project may
be more difficult. It is in the owner’s best interests to file a
formal certificate of completion upon completing the pro-
ject. This should be filed as early as possible before the
release of the contractor’s final payment and retention
money. The filing and recording of such a notice generally
sets the lien law “time” running in the owner’s favor. Suffi-
cient holding time should be provided in the specifica-
tions to enable the owner to retain the contractor’s final
payment until a waiver of claims or final payment of
all subcontractors and material suppliers has been made;
otherwise, the contractor will have received the final pay-
ment and all of the retainage money, and the owner will be
encumbered with stop notices or liens on its property. Of
course, the owner has legal recourse to recover from the
general contractor, but that could be a long and costly
process. Meanwhile, the owner would be obligated to pay
the liens filed by the subcontractors and suppliers to
clear title to its own property (see “Final Payment to the
Contractor” in Chapter 17).

LIQUIDATED DAMAGES 
FOR DELAY
On many projects, where time is the essence of construction,
the owner and the contractor agree under the contract terms
that if the contractor fails to complete the project by the stipu-
lated date, it is financially liable to the owner for a preagreed
sum for each day beyond the specified completion date that it
takes the contractor to finish the work. This amount of money
represents the financial losses to the owner for such delays, and
because it is difficult to determine the real values of the owner’s
losses, the preagreed sum is used in lieu of a determination of
the actual damages suffered. This assessment is referred to as
liquidated damages, and it is common practice throughout the
construction industry to require that the contractor pay the
owner this fixed sum of money for each calendar day that it
exceeds the specified date of completion.

Liquidated damages, when provided for by contract, are
enforceable at law provided that they represent an estimated
forecast based upon knowledge possessed at the time of
entering into contract of the anticipated damages that the
parties agree to at the time of executing the agreement.1 To
collect, the owner simply deducts the amount of accumulated
liquidated damages from the sum due to the contractor at the
time of final payment. In recent years, some organizations
also have successfully assessed liquidated damages for failure of
the contractor to meet specified key dates for completion
of certain specified portions of the work that affect the ability
of other prime contractors to deliver their portions of the
work on time (see “Liquidated Damages During Construc-
tion” in Chapter 17). Once established under the contract, it
is enforceable as long as the date was missed, even if the
owner suffered no loss at all.

It should be emphasized that the courts enforce liquidated
damages only when they appear to represent reasonably the
actual damages expected to be suffered by the owner based on
the information available at the time of bidding. When it has
been established that the amount was excessive and unreason-
able, the courts have ruled that such payment by the contractor
to the owner constituted a penalty and was not enforceable.
Another thing that is considered by the court is whether time
was the essence of the contract. In the absence of anything in
the terms of the contract to specify this, the owner is placed in
a weak position to sustain its rights to liquidated damages
for time overruns [cf. Kingery Construction Co. v. Scherbarth
Welding, Inc., 185 N.W.2d 857 (1971)].

The estimated amount of the liquidated damages per day
may be a function of many things. It can represent the loss of
rental fees in an apartment, utility fees for a public utility com-
pany, or any other losses to the owner in connection with a rev-
enue-producing project. Similarly, it can be keyed to daily costs
to the owner of interest on loans or investment as a direct result
of the failure of the contractor to finish the project on time.

1California Government Code §53069.85 states, “The sum so specified
shall be valid unless manifestly unreasonable under the circumstances
existing at the time the contract was made.”
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FIGURE 21.2. Charge for Liquidated
Damages for Each Day Work Is Not
Substantially Completed. From Federal
Highway Administration Standard
Specifications, Table 108-1.

The basic rule is that a liquidated damages provision is
enforceable if the amount represents a reasonable forecast, at
the time of signing the contract, of the actual damages the
owner might incur if the project is not completed by the
contractual deadline. It is recognized that a precise determi-
nation of the owner’s delay damages is not possible. This is
why it is desirable to “liquidate” the damages, that is, to
establish them in advance as a specified sum. But a project
owner may be called upon to show that it made a good faith
effort to estimate its actual delay damages at the time the
amount was inserted in the contract.

If the owner does not make a reasonable attempt to
forecast its actual delay damages, the provision may be
considered an unenforceable penalty, or an attempt to pro-
vide a negative incentive for timely contractor performance
[San OreGardner v. Missouri Pacific Railroad Co., 658 F.2d
562 (8th Cir. 1981); Appeal of Great Western Utility Corp.,
ENG BCA No. 4934 (April 5, 1985)].

In contracts, “liquidated” damages take the place of
“actual” damages. You cannot have both in a contract. Once
you have established liquidated damages in the contract, it
will normally bar recovery of actual damages. Furthermore,
under a liquidated damages provision you need not even
prove loss; in fact, you need not suffer any loss at all, and you
are still entitled to collect the full amount of the specified
liquidated damages.

Computation of Liquidated Damages
A common situation occurs when an owner uses a stock for-
mula for determining the amount of liquidated damages
and is unable to justify the validity of its formula. These for-
mulas are particularly prevalent in public contracting. One
example is that contained in the Washington Department of
Transportation Standard Specifications, Section 1-08.9,
where it specifies the following formula for determination of
liquidated damages:

where LD = liquidated damages per working day
(rounded to the nearest dollar)

LD =
0.15C

T

C = original contract amount

T = original time for physical completion

The weakness in this approach is that the amount of liqui-
dated damages is based upon the cost of the project and not
on the actual anticipated losses suffered by the owner.
Another approach popular with some public agencies, also
based upon the cost of the project instead of the owner’s
anticipated losses, is the use of a table such as that illustrated
in Figure 21.2 that is quoted from the Federal Highway
Administration Standard Specifications FP-96. A similar
table is used by a number of other public agencies.

The amounts shown in the table in Figure 21.2 for projects
under $250,000 are somewhat low, and thus provide little or no
incentive to finish on time, as the cost of paying liquidated
damages will be less than the contractor’s cost of acceleration
of the work to make up for falling behind schedule. As you
consider the smaller projects, there are certain fixed costs asso-
ciated with field inspection and administration that can easily
justify a higher rate for smaller projects.

As with the formula approach described earlier, the chart
is still based solely on a percentage of the project cost. Never-
theless, if, as in the previous example, the owner has adopted a
policy or guidelines such as a formula or chart governing the
amount of liquidated damages, any attempts to vary from that
policy without explanation may result in the liquidated dam-
ages clause being ruled as an unenforceable penalty [Appeal of
Dave’s Excavation, ASBCA No. 36161 (June 8, 1988)].

Another way that project owners may render their liqui-
dated damages clauses unenforceable is to reduce the origi-
nal daily rate after contract formation. In the Appeal of
Coliseum Construction, Inc., ASBCA No. 36642 (December 6,
1988), the contract called for liquidated damages of $1,820
per day. The government’s contracting officer decided this
was excessive and assessed the tardy contractor at a rate of
$220 per day. The Armed Services Board of Contract
Appeals said this was a tacit acknowledgment that no rea-
sonable effort had been made to predict damages at the time
of contract formation. Even if $220 per day was a fair
approximation of the government’s actual delay damages,
the entire clause was unenforceable, and the government
could not assess any liquidated damages.
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It is important to remember that the validity of a
liquidated damages clause is determined from knowledge
possessed at the time that the contract was formed. If a
reasonable effort was made to estimate damages, the
clause is enforceable regardless of the actual delay dam-
ages the owner ultimately does or does not incur.

An example of the approach to the computation of
liquidated damages preferred by the author is illustrated
in Figure 21.3.

You are urged to use caution in setting the amount of
liquidated damages. If the amount set as liquidated damages
is too low, it has a reverse effect— it is like offering the con-
tractor a bonus for finishing late, as the cost of liquidated

damages may be lower than the cost of accelerating the work
to finish on time.

The author’s preference is to adopt a policy of estimat-
ing liquidated damages by itemizing anticipated costs (see
Figure 21.3). My rule of thumb is this: If you cannot justify
liquidated damages over $500 per day, my suggestion is that
you do not specify any liquidated damages at all. In that way
you still have the option to file for actual damages, whereas if
you have a liquidated damages clause in the contract, it acts
as a bar to later claims of actual damages.

Ideally, the contract terms governing liquidated damages
are best set out in the General Conditions of the contract, and
the dollar amount specified in the Agreement itself.

FIGURE 21.3. Example of a Liquidated Damages Estimate for a Street Improvement 
Project.
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CLEANUP
In addition to the requirement that the job site be kept clean
during the progress of the work, the contractor is similarly
obligated to clean up the construction site thoroughly at the
end of the job before the work can be accepted. The final
cleanup is of significantly greater proportions than previous
cleanup work, as all of the various items of demobilization
rightfully are included under the cleanup category. This
includes removal of temporary utilities, haul roads, tempo-
rary fences, field offices, detours, stockpiles, surplus materi-
als, scrap, replacement of landscaping where it had been
temporarily removed, street cleaning, and the obtaining of
releases from the various city, county, or other governmental
authorities having jurisdiction.

The contractor is obligated to clean up the site of its own
operations as well as all areas under the control of the owner
that may have been used by the contractor in connection with
the work on the project, and it should be required to remove all
temporary construction, equipment, waste, and surplus mater-
ial of every nature unless the owner has approved otherwise in
writing. Final acceptance of the work should be withheld until
the contractor has satisfactorily complied with all of the
requirements for final cleanup of the project site. This includes
cleanup of city streets as well, where dirt or other deposits have
accumulated as a result of the contractor’s operations.

Disposal of all waste and refuse should be at the con-
tractor’s expense. No waste or rubbish of any nature should
be allowed to be buried or otherwise disposed of at the site
except upon receipt of written approval of the owner.

THE PUNCH LIST
There is probably no period during construction that is
troubled with more time-consuming delays and the result-
ing exasperation than the period involving the corrective
work prior to final acceptance. Theoretically, if every trade
performed its work in strict compliance with the contract
requirements and the best of craftsmanship, what is known
as a punch list might never have come to exist. Thus, it
should be the objective of everyone connected with a project
to minimize the number of punch lists required.

Electronic Punch List
Instead of the traditional handwritten punch list, another
alternative is available if the owner or architect/engineer and
their Resident Project Representatives have access to a com-
puterized project management system, such as illustrated in
Figure 5.11. Projects that lend themselves to a prototype or
model being constructed as a definition of the expected
quality standard could benefit by that approach.

As the Work nears its completion in various phases, a pre-
punch-list activity could be encountered that contains activities
that would be likely to show up on a punch list. Such activities
can be identified and corrected while the majority of the
craftspersons and mechanics are still on the project.

When the time arrives for preparing the punch list, the
use of a spreadsheet is recommended as an input device to
be used as a template by the users of the program. In the
spreadsheet, experienced persons should be asked to list the
typical punch-list items, which they know from experience
would be likely to be encountered. These items can then be
coded to the responsible contractors, along with the amount
of time that would be allowed for correction. The spread-
sheet can then be used to print out a list to be used as a col-
lection tool in the field.

Once the punch list is in the database, a PDA (personal
digital assistant) may be used for checking off the items that
have been completed and accepted. A hard copy of the infor-
mation can be printed at any time. No action is required in
the database until the item is actually accepted.

Punch-List Obligations of the Contractor 
and Subcontractors
It is the contractor and its subcontractors who must assume
the greatest responsibility for the existence of work that
must be corrected. More critical, exacting, and progressive
supervision is required of the contractor so that all the
trades will perform their work in accordance with the high-
est standards of quality workmanship. To that end, the fol-
lowing procedures are recommended:

1. The contractor should carefully check its own work
and that of the subcontractors while the work is being
performed.

2. From the very beginning of a project, it is suggested that
the contractor’s superintendent prepare and maintain a
written record of deficiencies observed as the job pro-
gresses to preclude their being overlooked or forgotten.

3. Unsatisfactory work should be corrected immediately
and not permitted to remain and become a part of the
punch list.

4. Corrections should be made before any particular sub-
trade leaves the project. Unless this is done, the door is
left open for later evasion and disclaiming of responsi-
bility for extended delays.

5. During the finishing stages of the project, the contractor
should make frequent and periodic inspections with the
subcontractors and the Resident Project Representative
to check progressively for and correct any faulty work.

6. When the contractor has decided that the project has
been completed satisfactorily in accordance with the
terms of the contract, the architect/engineer should be
notified, through the Resident Project Representative,
for the purpose of obtaining acceptance of the work.

Punch-List Obligations 
of the Architect/Engineer
The architect/engineer can also make a positive contribution
toward the efficient handling of the final inspection process
by following a few simple procedures of its own.
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1. During the progress of the work, the Resident Project
Representative or the inspectors should make frequent
and careful inspections of all work and should point out
any deficiencies as they are discovered instead of waiting
to place the items on the punch list.

2. During the finishing stages of the work, the contractor
and the Resident Project Representative, accompanied
by any affected subcontractors, should make frequent
and careful inspections of the work to check progres-
sively for and assure the correction of any faulty or
deficient work.

3. When the contractor has determined that the work has
been completed satisfactorily in accordance with the
terms of the contract, he or she should promptly notify
the Resident Project Representative (Figure 21.4).

4. Upon receiving such notification from the contractor, the
Resident Project Representative should notify the project
manager and promptly make arrangements for the
prefinal inspection of the work. The representatives of the
contractor and the subcontractors should participate in
the inspection tour to respond to any questions that may
be raised by the representatives of the architect/engineer.

FIGURE 21.4. Contractor’s Notification to the Owner and Architect/Engineer That the
Work Is Certified to Be Complete.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by 
permission of Pearson Education, Inc., Upper Saddle River, NJ.)
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Data used are fictitious

for illustration only

FIGURE 21.5. Example of a Final Punch List Showing Use of the Same Item Numbers 
That Appeared on the First List.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by 
permission of Pearson Education, Inc., Upper Saddle River, NJ.)

5. Preferably prior to, but in no case later than during, the
prefinal inspection period, dates should be established
for equipment testing, systems validation, acceptance
periods, warranty dates, and instructional requirements
that may not have been agreed upon previously.

6. Following the prefinal inspection of the work, the Resi-
dent Project Representative should prepare a punch list
setting forth in accurate detail any items of work that
have been found not to be in accordance with the
requirements of the contract documents (Figure 21.5).
Following preparation of the punch list, the contractor,
the subcontractors, the Resident Project Representative,

and the architect/engineer’s project manager shall meet
to make a tour of the entire project and identify and
explain all of the items on the punch list. At that time,
the architect/engineer representatives should be ready
to answer any questions that might arise so that there
will be no misunderstanding of what is required before
the project can be accepted as complete.

7. If the contractor gives notice that a major subcontractor
has completed its punch-list items, the Resident Project
Representative should inspect that portion of the work,
and if those items are found to be satisfactory, the con-
tractor and subcontractor should be advised accordingly.
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If some items of work still remain to be picked up, the
cycle should be repeated with a new punch list until all of
the items on the list have been satisfactorily corrected.

8. Each punch list should be dated and signed by the per-
son who prepared it, and all items on the original list
should be numbered consecutively. Upon issuance of
any subsequent punch lists containing only the
remaining uncorrected items, the original item num-
bers should be retained to assure proper identification.
If additional items are later discovered, they should be
added to the end of the list and assigned item numbers
in sequence following the last number used on the
original list. All punch lists should be dated and signed.
Failure to do so has sometimes resulted in unfavorable
actions when a case went to arbitration to resolve
a dispute.

9. When advised by the contractor that all punch-list
items have been completed, the architect/engineer
representatives, accompanied by the contractor and
subcontractors, should conduct the final inspection
of the work. Then, if all punch-list items have been
completed satisfactorily, the Certificate of Completion
should be issued.

10. If, following the final inspection of any portion of the
work, there remains a question as to whether one or
more punch-list items have not been properly com-
pleted, but otherwise the overall project is substantially
complete, the owner, through its architect/engineer,
may issue a Certificate of Substantial Completion noting
the uncompleted punch-list items. Final payment of any
retainage for that portion of the work should be paid
after deducting an amount that the architect/engineer
reasonably estimates will more than cover the cost of
the completion of the remaining punch-list items. Any
such amounts withheld should be retained only until
completion of such items to the satisfaction of the
architect/engineer.

11. If the owner or installer of the owner’s equipment and
furnishings should damage any work that was com-
pleted and accepted previously, the owner should be
advised accordingly and be made aware of its obligation
to bear the responsibility of repair costs for any such
damaged work.

12. When preparing the punch list or any subsequent
updates of the punch list, items of maintenance or any
work damaged by the owner after he or she has taken
occupancy or beneficial use should not be included.
Should the owner want the contractor to repair or
replace any such damaged work, he or she should be
separately reimbursed for such costs through the
issuance of a formal change order.

If these procedures are followed, it is reasonable to assume that
the initial punch list will be minimal and that there should be
no more than one additional punch list between the period of
initial occupancy or use and final acceptance. The issuance of
multiple punch lists in series is considered by many to be a

sign of improper project control, and it is considered as unnec-
essary under good field management by both the contractor
and the staff of the architect/engineer. However, there is no
fixed limit to the number of punch lists that can be—and often
are—used.

PREPARATIONS 
FOR CLOSEOUT
Contrary to the layperson’s belief, the job of a resident engineer
or an inspector is not finished once the contractor completes
the work at the site and a Certificate of Completion is executed.
It is only then that the work of closing out the project really
begins. The field staff must be reduced to the minimum num-
ber of persons necessary to complete the closeout activities; all
office equipment must be returned to the office that supplied
it; telephone and utility services must be terminated; radio
paging devices or similar communications equipment must be
returned and their contracts terminated; project records must
be transferred into the office of the resident engineer’s or
inspector’s employer; and a copy of a complete field office
inventory should precede the return of all supplies and equip-
ment and records of the field office.

Notices of address change should be sent to all parties
who were previously addressing correspondence to the field
office, and a closing schedule should be sent to the design
firm and the owner so that appropriate plans can be made
for the smooth transition of field personnel being released
from the closing project into another assignment. Generally,
the closeout will be accomplished by one or two persons:
the Resident Project Representative and, if the work load
warrants, a field clerk-typist.

The closeout period may actually begin several weeks to a
month before the contractor completes the work on the pro-
ject and can often extend for a month after completion of the
work. In many cases, the Resident Project Representative will
be required to assure that all construction data have been
posted on a copy of the plans showing the actual manner and
location of all work as actually completed. These are referred to
as “record drawings,” and they are normally in the form of red
pencil marks on a set of prints of the contractor’s. These are
often required to be turned over to the architect or engineer or
owner when completed, and from these the architect or engi-
neer or the owner may be required to have their drafters revise
the original tracings to reflect recorded field information.

A summary of the principal closeout activities for a
medium-sized to large project is shown in the flow diagram
illustrated in Figure 21.6 and in the following list. Although
some of the items may vary from job to job and the order
may vary somewhat, the tasks do not vary significantly.

1. Perform closeout inspections as outlined under “The
Punch List” in the preceding section of this chapter.

2. During the closeout inspection phase of a project, care-
ful notes should be kept by each inspector in the field
diary of all corrective, remedial, or extra work required
to meet acceptance standards, and these data should be
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FIGURE 21.6. Flow Diagram Showing Typical Closeout Procedure for Public Projects.

used to develop a preliminary list of all items still
requiring completion or correction before acceptance of
the work. The contractor must make corrections before
the final inspection date.

3. Begin a partial reduction of field office inspection staff
if the project is large enough to require several full-
time inspectors in addition to the Resident Project
Representative.

4. Begin an inventory of all architect/engineer or owner
property in the field office. List separately all office equip-
ment, records and reports, supplies, field inspection and
testing equipment, vehicles, cameras and photographic
supplies, office furniture, and other property.

5. Complete final reduction of the field office inspection
staff to the minimum number of persons necessary to
complete the closeout administrative activities.
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6. Prepare for final inspection. The final inspection team
should include the same persons who participated in
the prefinal inspection. All items indicated as requiring
correction on the preliminary punch list should be rein-
spected, and all tests that were originally unsatisfactory
should be conducted again. Tests not only should
include run-up of motors, pumps, air-conditioning sys-
tems, fire-protection systems, communications systems,
and similar installed work, but also should include the
testing of fail-safe devices, switches, controls, and other
emergency devices. In addition, all doors should be
operated, all locksets operated, and any other moving
parts operated to assure that they will function properly
before acceptance of the work. A final punch list should
be developed for any outstanding deficiencies still
requiring correction.

7. The contractor’s record drawing set should be checked
to see that all changes and variations from the original
contract drawings have been marked on the set of prints
or tracings that it may be required to submit under the
terms of the contract. If properly completed, these
should be turned over to the Resident Project Represen-
tative for transmittal to the architect/engineer or owner.

8. Prior to acceptance of the work, the Resident Project
Representative should obtain the following items from
the contractor if required under the contract:

Guarantees

Certificates of inspection

Operating manuals and instructions for equipment
items

Keying schedule

Maintenance stock items, spare parts, special tools

Record drawings

Bonds (roof bonds, maintenance bonds, guarantee
bonds, etc.)

Certificates of inspection and compliance by local
agencies

Waivers of liens (varies from state to state)

Consent of Surety for Final Payments

9. If all work has been substantially completed and all
punch-list items accomplished to the satisfaction of
the inspecting team, a Certificate of Completion or
Substantial Completion (Figures 21.7 and 21.8) should
be prepared. If some items remain to be corrected and
the owner elects to move into the facilities prior to
their completion, an attachment may be made to the
Certificate listing all remaining remedial work
required to be done, as noted on the final punch list.
Either a Certificate of Completion or a Certificate of
Substantial Completion may serve to certify fulfillment
of the contract by the contractor. (See “Completion
versus Substantial Completion” later in this chapter.)
Execution of a completion or substantial completion
notice constitutes acceptance by the owner of the
work as is—the presumption being made that it is

contractually complete. (See definition of the terms
Completion and Substantial Performance as quoted
from Black’s Law Dictionary later in this chapter.)
Under such conditions, in many cases the contractor
may have no further obligations under the contract
except possibly to satisfy any claims made under the
provisions of the guarantee or any exceptions taken by
supplemental agreement.

An owner who unqualifiedly accepts the work and
makes final payment on a construction contract with-
out taking exception to any part of the work has been
held by the Montana Supreme Court to waive the
owner’s right to demand correction or get damages for
defects in the work that are known at the time. Further-
more, such flaws do not fall under the coverage of the
guarantee clause [Grass Range High School District No. 27
v. Wallace Diteman, Inc., Supreme Court of Montana,
465 P. 2d 814 (1970)].

10. Receive the contractor’s request for its final progress
payment. This does not include a release of its retainage
money at this time, however. The flow diagram illus-
trated in Figure 21.6 shows the typical closeout steps
involved in public agency contracts.

11. Check all work quantities and the value of the work
completed from the punch list, retaining funds for those
portions of the work named as still required to be done
on the Certificate of Substantial Completion.

12. Submit contractor’s payment request to the owner
through the design or construction management firm
with recommendation to pay, if warranted, less the
retainage specified in the contract plus an amount suffi-
cient to cover double the cost of remaining punch-list
items.

13. Obtain signatures of the architect/engineer, the contrac-
tor, and the owner or their authorized representatives on
the Certificate of Completion or Certificate of Substantial
Completion; then file the certificate for recording in the
office of the county recorder, where it serves as a public
record and puts all potential lien holders on notice that
their lien filing period has begun.

14. Notify owner, through the architect/engineer, that the
building or other project is ready for occupancy or ben-
eficial use, subject to completion of pickup work during
occupancy.

15. If using a contractor-furnished field office, terminate
any architect/engineer or owner obligations for tele-
phone or other utility services to the field office. Trans-
fer all records, supplies, equipment, and all other items
on the inventory to the architect/engineer’s or owner’s
office. Move into other quarters during the final admin-
istrative functions involved in the termination of all
owner/contractor obligations.

16. If final completion of all pickup work noted on the Cer-
tificate of Substantial Completion has been accomplished,
and if no liens have been filed during the holding period
specified in the contract for making final payment, the
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FIGURE 21.7. EJCDC Certificate of Substantial Completion.
(Copyright © 1996 by National Society of Professional Engineers.)

architect/engineer may recommend to the owner that all
remaining retainage funds be released. Prior to releasing
retainage, however, the following certificates should be
executed by the contractor and its surety, by all subcon-
tractors and all suppliers: final waiver of lien and a prop-
erly signed Consent of Surety for Final Payment.

17. The making of the final payment and release of retainage
by the owner will normally constitute a waiver of further
claims by the owner, except those arising from:
(a) Unsettled liens or stop notice claims
(b) Faulty or defective work appearing after substantial

completion
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(c) Failure of the work to comply with the requirements
of the contract documents

(d) Terms of special guarantees required by the contract
documents

The making of final payment may also constitute a waiver of
all claims by the contractor except those previously made
and still unsettled.

COMPLETION VERSUS
SUBSTANTIAL COMPLETION
Substantial completion is based on the owner being able to
use the project for the purposes intended and that the remain-
ing activity of the contractor will not interfere with such use.
The definitions of AIA and EJCDC vary slightly in their defin-
ition as to what substantial completion actually is; the AIA

FIGURE 21.7. Continued
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definition in Document A201 (1987) states that substantial
completion is the stage in the progress of the Work when the
Work or designated portion thereof is sufficiently complete in
accordance with the Contract Documents so that the owner
can occupy or utilize the Work for its intended use.

Then AIA has another “stage” of completion, called Final
Completion, which it defines as that stage of the Work where
the Architect finds the Work acceptable under the Contract
Documents and the Contract fully performed. At that point,
the Architect issues a final Certificate for payment and a
statement that the Work has been completed in accordance
with the terms and conditions of the Contract Documents.

Particular note should be made of the AIA references to
both “Substantial Completion” and “Final Completion” as
though they represented two separate stages of completion
of a project, notwithstanding the legal definitions to the
contrary of “completion” and “substantial performance” in
Black’s Law Dictionary. In this area, the AIA documents
create some confusion with the wording used in contract
law, in particular the definitions established under the lien
laws of the various states.

It is possible, of course, to have a different definition for
substantial completion and substantial performance if they
are carefully defined in the contract; however, this leads to

Data used are fictitious
for illustration only

FIGURE 21.8. Notice of Completion (Substantial Completion) Suitable for either Buildings
or Engineering Works.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted by 
permission of Pearson Education, Inc., Upper Saddle River, NJ.)
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confusion and ultimately into litigation. It is much more
economical to avoid such confusion of terms in the contract
documents.

The EJCDC definition of substantial completion is more
consistent with the legal definition of substantial perfor-
mance of a contract. In EJCDC Document 19108 (1996), the
language has been improved since the 1983 edition. Article
14.04 is reproduced in Figure 21.9.

There is no attempt by EJCDC to suggest two stages of
completion. Substantial Completion is recognized as con-
tractual fulfillment of the obligation of the contractor to
the owner, and that the existence of small defects or omis-
sions will not jeopardize that. It has been held in law that
once substantial completion has been achieved and
acknowledged, a contractor cannot be defaulted for failure
to pick up the remaining punch-list items, quite inconsis-
tent with the AIA definition. The EJCDC addresses the
subject of “Final Payment and Acceptance” as opposed to
AIA’s “Final Completion and Final Payment,” thus not
necessarily agreeing that the work is acceptable merely
because “substantial completion” has been achieved. This
difference is normally resolved either by the contractor’s
completion of the outstanding punch-list items, or by

a quanti minoris settlement wherein the owner withholds
an amount of money from the retainage equal to substan-
tially more than the value of the remaining punch-list
items as a cash settlement for failing to complete these
items.

Both the AIA and EJCDC publish a document titled
Certificate of Substantial Completion but no document called
Notice of Completion or Notice of Final Completion. Under
the EJCDC terms stated earlier, this document is adequate,
as EJCDC recognizes substantial completion as “comple-
tion.” However, the AIA documents leave some doubt. In
fact, in California, where such documents are required by
law to be recorded with the office of the county recorder
within 10 days of actual completion, the recorders have gen-
erally refused to recognize and record a “substantial” com-
pletion document, simply stating, “Come back when it is
finished.” The layperson does not generally recognize the sig-
nificance of the legal terminology involved in certifying pro-
ject completion and does not realize that substantial
performance of a contract is defined in law as completion of
a contract. (See Black’s Law Dictionary, 4th edition, pages
357 and 1597 definitions of “completion” and “substantial
performance” that follow.)

FIGURE 21.9. Provisions for Substantial Completion from the EJCDC Standard General
Conditions of the Construction Contract 1910-8 (1996).
(Copyright © 1996 by National Society of Professional Engineers.)
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The provisions of the EJCDC Standard General
Conditions of the Construction Contract for “substantial
completion” are reasonable and accurate, but the AIA provi-
sions leave the actual interpretation of the term substantial
completion to the architect/engineer using the documents.

As if to further complicate matters, the courts have their
own definition of substantial completion, which appears to
differ materially from the interpretations of the term by
the architect/engineers using the AIA and the EJCDC. Some
documents tend to confuse the unwary by treating the term
substantial completion as if it meant “nearly finished” as
opposed to final completion, a term that seems predicated
on the concept of absolute performance of the contract in
every detail. Unfortunately, this leads many owners and
architect/engineers astray, as the courts take a different and
considerably more liberal view as to when a construction
contract is done. The term substantial completion as applied
to a construction contract means “substantial performance”
of the terms of the contract. Black’s Law Dictionary, 4th
edition, defines “completion” and “substantial performance”
as follows:

COMPLETION. The finishing or accomplishing in full of
something theretofore begun; substantial performance of
what one has agreed to do; state in which no essential ele-
ment is lacking. Flad v. Murphysboro & S.I.R. Co., C.C.A.Ill.,
283 F. 386, 390.

SUBSTANTIAL PERFORMANCE. Exists where there has
been no willful departure from the terms of the contract, and
no omission in essential points, and the contract has been
honestly and faithfully performed in its material and substan-
tial particulars, and the only variance from the strict and lit-
eral performance consists of technical or unimportant
omissions or defects. Cotherman v. Oriental Oil Co.,
Tex.Civ.App., 272 S.W. 616, 619; Brown v. Aguilar, 202 Cal.
143, 259 P. 735, 737; Cramer v. Esswein, 220 App.Div. 10, 220
N.Y.S. 634; Connell v. Higgins, 170 Cal. 541, 150 P. 769, 774.
Performance except as to unsubstantial omissions with com-
pensation therefor, Cassino v. Yacevish, 261 App.Div. 685, 27
N.Y.S. 2d 95, 97, 99. (Equitable doctrine of “substantial perfor-
mance,” protects against forfeiture, for technical inadvertence
or trivial variations or omissions in performance. Sgarlat v.
Griffith, 349 Pa. 42, 36 A.2d 330, 332.)

The word completion, then, properly means that a pro-
ject is finished when all of the work of any substantial nature
has been done, regardless of whether a few minor pickup or
call-back items remain to be done. It is the interpretation of
the term minor that seems to be causing problems for many
architects or engineers. The work done in the following cases
offers an example of the courts’ interpretation of the term
minor. In each of these cases, the court held that the remain-
ing punch-list item was sufficient to prevent “completion” of
the work, because it was a specified item and the contractor
failed to make an honest attempt to meet the terms of the
contract.

Application of a second coat of paint on the porch floors and
steps, where the second coat was required by the specifications.

[Rockwell v. Light (1907) 6 Cal.App.563, 92 Pac 649] Installation
of soap dispensers which were specified in the contract. [Lewis
v. Hopper (1956) 140 Cal.App.2d 365, 295 Pac. 2d 93.]

Some architects/engineers attempt to issue a Notice of
Substantial Completion prematurely, such as in the case of
a wastewater treatment plant where the owner wanted to
issue the Notice of Substantial Completion as soon as the
plant was operable but before completion of fencing,
paving, and landscaping. This, however, did not meet the
legal criteria for substantial completion, and the owner
incurred the risk of being vulnerable to liens filed later
than the normal filing time if a claimant could succeed in
having a court invalidate a prematurely issued Notice of
Substantial Completion.

It should also be kept in mind that the contractor’s
failure to complete remaining punch-list items after the
issuance of a Notice of Substantial Completion may not be
used as grounds for declaring the contractor in default.
Substantial completion in the eyes of the court may be
viewed as “completion” of the contract, and as such the
contractor can no longer be declared in default for failure
to perform subsequent to the date of substantial comple-
tion [Appeal of Wolfe Construction Co., ENG BCA No. 3610
(June 29, 1984)]. See Figure 21.10. In a conflicting opin-
ion, the Veterans Administration Board of Contract
Appeals ruled that a contractor may be terminated for
default by failing to meet a deadline for completion of
punch-list items [Appeal of Dimarco Corp. VABCA No.
1953 (June 22, 1984)].

Certain other facts are worthy of consideration before
executing a Notice of Substantial Completion. If the contrac-
tor is to be excluded from the area involved except for access
necessary to correct or complete the pickup work items
on the punch list, it will be necessary for the architect/
engineer or owner to indicate who will have the responsibility
for maintenance, heat, and utilities for the area involved. The
extent to which the issuance of a Certificate of Substantial
Completion will affect the insurable interest of the owner and
the contractor in the project should be discussed with an
insurance counselor.

The execution of a Certificate of Substantial Comple-
tion releases the contractor from all responsibility and oblig-
ation for further maintenance of the work, and ownership of
the project passes to the owner. It is important to see that the
owner is fully aware of the significance of this document in
terms of its added responsibility. Normally, a Certificate of
Substantial Completion will relieve the contractor of the
hazards of liquidated damages for any work performed sub-
sequent to its execution. Thus, it certainly seems to be in the
contractor’s best interest to obtain such a certificate as early
as possible. As for a deficiency noted on the punch list that
required the replacement of a piece of defective equipment,
it would seem within reason that the guarantee period for
the affected equipment should begin after the receipt of the
replacement equipment and conclusion of a satisfactory
operational test.
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FIGURE 21.10. 75MGD (ult.)
Water Treatment Plant for
the City of Escondido, Vista 
Irrigation District, California,
“Substantially Completed.”
(Photo courtesy of MWH Global, 
Broomfield, CO.)

SUBSTANTIAL COMPLETION
VERSUS BENEFICIAL
OCCUPANCY OR USE
The meaning of substantial completion as it applies to a con-
struction project has been found to be somewhat ambiguous.
Although the AIA and EJCDC General Conditions both pro-
vide a good definition and are quite acceptable as far as they
go, they do not determine the responsibilities of the owner,
architect/engineer, and contractor, nor do they recommend
how certain matters should be resolved.

By a general definition, the owner’s occupancy of a pro-
ject prior to its being 100 percent complete may be defined as
“beneficial occupancy.” Thus the terms substantial completion
and beneficial occupancy (or “use”) are complementary.

The date of substantial completion or beneficial occu-
pancy will normally establish the beginning of the specified
period on the guarantees, unless a prior commitment has
been made for acceptance of a portion of the total project
(or partial occupancy or use). This concept is not uncommon
in large residential tract housing and apartment complexes,
where completed units are generally accepted and placed for
sale while other portions of the project are in various stages
of completion. It is important on tract work to identify the
specific units that are accepted and cover in the specifica-
tions who is responsible for security, maintenance, heat, and
general care during the period between the substantial com-
pletion of the early units and the date of sale and eventual
move-in by the new owners. It should clearly be established
that after acceptance of a single structure as being substan-
tially complete, the owner will accept total responsibility for
the building. Otherwise, the difficulty may arise, as it did on

a case where the author was the arbitrator, where certain
apartment units were substantially completed but no sepa-
rate certificates had been issued, yet a final punch list had
been satisfactorily completed. Both the contractor and the
sales agency denied responsibility for weather damage
occurring to some of the units because of lack of heat and
for doors left open during the rainy season. The units were
completed by the contractor, so no further maintenance was
being provided. Furthermore, the sales agency had been
leaving the doors open, causing some of the units to suffer
severe weather damage. This condition existed for over six
months with some of the completed units. The judgment
was in favor of the contractor in this case, as there is no rea-
son, contractually or morally, why the contractor had to play
nursemaid to the owner’s buildings while the owner was not
only trying to sell them, but also was not even showing nor-
mal consideration and care when the apartment was shown
to a prospective buyer (see Figure 21.11).

One solution, or an approach to one at least, is to execute
a separate Certificate of Substantial Completion for each
apartment unit as it is completed. Then the responsibility
clearly passes to the owner, where it belongs.

The laws appear to provide generally that when a work
of improvement consists of separate residential units, the
owner may record a Notice of Completion as each unit
is finished. Similarly, a subdivider may record separate
Notices of Completion covering each house in the subdivi-
sion as it is finished rather than waiting until the entire
subdivision is completed.

In one sense, a condominium project also consists of sep-
arate residential units. Each condominium is a residential unit
that may be owned separately from the other condominiums
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FIGURE 21.11. Apartment Complex.

in the project. However, in a California decision, it has been
held that an apartment-type condominium, at least, is a single
project requiring one Notice of Completion at the end of the
entire job [McGillicuddy Construction Co. v. Noll Recreation
Association, Inc., 31 Cal. App. 3d 891, 107 Cal. Rptr. 899
(1973)].

Immediately following substantial completion or
beneficial occupancy, the owner must assume the complete
responsibility for the maintenance and operation of all fuel
and service utilities. Also, the owner will normally become
responsible for all maintenance and damage and/or wear
and tear and, with the exception of items that are specifically
under guarantee or warranty, the cost of repairs or restora-
tion during the period between substantial completion and
final completion. The owner should also have the responsi-
bility to have in effect all necessary insurance for protection
against any losses not directly attributable to the contractor’s
negligence.

The contractor must be required to arrange a schedule so
that punch-list items will be completed within the desig-
nated time by working during regular working hours. If the
architect/engineer determines that the work interferes with
the beneficial use of the project, and the owner is unable to
adjust the operations to permit the contractor to perform
punch-list work during regular working hours, the
architect/engineer must certify to the owner that this work
must be performed on an overtime basis, and the owner
should compensate the contractor for the additional expense.

The purpose of retention is both as a hedge against lien
claims and a guarantee to the owner that sufficient funds will
remain to pay another party to complete the work or correct
unsatisfactory items if the contractor refuses to make or
delays making the corrections for an unreasonable length of

time. If all lien waivers have been received, the amount of the
retention should be adjusted so that the sum has a direct
relation to the value of the work included on the punch list.
It is recommended that the proper amount of retention to
cover punch-list items be equal to approximately twice
the value of the punch-list items, as determined by the
architect/engineer.

BENEFICIAL USE/PARTIAL
UTILIZATION
Generally, during the administration of a construction con-
tract for a project such as a water or wastewater treatment
plant addition, it will be necessary for the owner to begin to
use completed portions of the new facilities well before total
project completion.

This creates a very sensitive, high-risk relationship
between the parties to the contract, as several serious prob-
lems can and often do occur as a result of such utilization.

1. Identification of latent defects in equipment is almost
impossible, and malfunctions are generally claimed to
be the result of improper maintenance of equipment
being utilized by the owner.

2. Equipment warranty dates are in question.

3. Maintenance responsibility frequently becomes a con-
troversial issue between the contractor and the owner.

4. Security of the site and the on-site safety responsibility
are no longer clear-cut issues during beneficial use.
Generally, the owner will inherit these risks.

5. One of the principal risks involved in items 3 and 4 is
that each party will assume that the other is responsible
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for maintenance, security, and safety, and then neither
party will perform. This can result in increasing the
severity of the problem and increasing the volume and
magnitude of disputes and claims.

It is recommended that wherever practical the owner first be
advised against assuming the risk of taking beneficial use or
partial utilization unless the owner is fully prepared to
accept all attendant risks from the contractor.

If the owner does elect to utilize any portion or portions
of a project prior to total project completion, the following
guidelines are suggested:

1. Issue a letter to the contractor advising that the owner
will take beneficial use of a particular described portion
of the work as of a specified date. This will serve to
begin the product warranty date if it has not already
begun upon purchase by the contractor. This should not
affect the contractor’s normal one-year guarantee
period, dated from the completion date of the total pro-
ject. This letter will place all parties on notice that the
owner is taking partial utilization and has agreed to
accept certain responsibilities (Figure 21.12).

2. A copy of this letter should be sent to the owner’s
operations and maintenance department.

3. The letter to the contractor should indicate that a par-
ticular portion of the Work is designated as being
“sufficiently complete so as to allow beneficial use by
the owner.”

4. Be careful of the word complete in any notice to the con-
tractor. The term operationally complete should be
avoided in favor of terms utilizing the phrase beneficial
use or one of its variants.

5. Do not refer to the act of taking “beneficial use” as con-
stituting “preliminary acceptance.” The term acceptance
should not be used in any context at this stage of the
project, as it has a strict legal meaning on public works
projects.

6. Advise the owner to take positive steps to take over
maintenance of any affected equipment.

7. Advise the owner to take positive steps to institute security
measures, as necessary, to protect the equipment in use.

8. The owner should be advised not to occupy or use any
portion of the Work until after official notification of
beneficial use has been made to the contractor.

Such notification serves a dual purpose. It not only alerts
the owner’s operational and maintenance staff that they are
under obligation to maintain the equipment now being
utilized by the owner, but it also affords the owner the oppor-
tunity to establish in writing the limits of responsibility that
the owner will accept, without making a big issue of it.

In the current edition of the Standard General Condi-
tions of the Construction Contract published by the EJCDC,
the subject is recognized and an orderly procedure for
administering a contract involving partial utilization is spec-
ified (Figure 21.13).

LIENS AND STOP ORDERS
Mechanics’ lien laws applicable to construction are designed
to protect subcontractors, material suppliers, laborers, and,
in some cases, architects, engineers, and other design pro-
fessionals who contribute to a work of improvement. These
individuals and entities are all potential lien claimants on
the projects they worked on. Due to the wide variation in
state laws, it is impossible to do more than discuss lien
rights generally.

Although public property is not subject to liens, some
states have lien laws that entitle an unpaid claimant to place
a lien on public funds that may be due a contractor. Under
such schemes, the unpaid claimant advises the agency of its
claim in accordance with the statutory notice requirements,
and then the agency must stop further disbursements to the
contractor of the affected funds until payment has been
received by the claimant. Generally, once a claim has been
made, the lien claimant must foreclose on its lien within a set
time period in order to collect; otherwise, the rights will be
lost. The agency must hold the liened funds until the lien has
been satisfied through foreclosure, at which time the funds
are paid over to the claimant. California, Louisiana, New
York, and Texas are examples of four states that have provi-
sions allowing liens to be filed against construction funds. In
California, a lien against construction funds is accomplished
by the use of a Stop Notice, which, when served, gives the
agency notice to stop payment to the contractor.

Lien Waivers
A contractor may be asked to submit lien waivers as a condi-
tion of receiving payment. Although this is not at all uncom-
mon at the end of the job, it is becoming increasingly popular
as partial waivers of lien on a monthly basis, each covering
only the value of the currently completed month’s work.

There are basically two types of waivers of lien and two
versions of each.

1. Conditional waiver and release upon receipt of progress
payment upon final payment (Figure 21.14).

2. Unconditional waiver and release upon receipt of
progress payment upon final payment (Figure 21.15).

A contractor will generally be asked to submit lien
waivers for itself and each of its subcontractors before the
owner will issue a check. Some owners don’t seem to have
the least bit of sympathy for the fact that it demands an
unconditional release—they could refuse to pay at all, and
the contractor would have no recourse for collection. The
answer, of course, is either use the unconditional lien waivers
when receiving payment in person, trading the contractor’s
lien release for the owner’s check, or, if being paid by mail,
submit only a conditional waiver and release. A contractor is
not at risk as long as conditional waivers are used, but should
not consent to submitting unconditional releases unless the
transaction is being handled in person and the check is ten-
dered at the same time that the release is submitted.
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Data used are fictitious
for illustration only

FIGURE 21.12. Notice of Taking Beneficial Use of a Part of a Project (Partial Utilization).

FINAL PAYMENT AND 
WAIVER OF LIENS
On public projects the closeout procedure is often more
complex. A typical closeout procedure on a public works
project is illustrated in Figure 21.6. Although mechanics’
liens cannot be applied to public property, the lien laws of
a number of states do provide the means to allow access to,
or freezing of, public funds (Chapter 20). The lien laws

throughout the country are by no means uniform. Lien
rights, however, are based on the contract and provide for
a lien on the property improved. Stop notices or “freeze
orders” may also provide for a lien on funds payable by
virtue of the improvement. A lien is only an additional
remedy for securing payment of labor and materials fur-
nished on a project. A final waiver of lien (Figures 21.14
and 21.15) is a receipt for an exact sum of money paid as
of a certain date for certain services, labor, and material
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FIGURE 21.13. Provisions for Partial Utilization from the EJCDC Standard General 
Conditions of the Construction Contract 1910-8 (1996).
(Copyright © 1996 by National Society of Professional Engineers.)

that were supplied under the contract for a specific
improvement and property (see “Measurement for Pay-
ment” in Chapter 17).

If such a receipt is made for funds received by the con-
tractor in payment for its work, any claim of lien to the
extent of such payment against the money owed is waived.
To implement this effectively in each state, a local attorney
should be consulted, as the laws vary from state to state.

Every time a payment is made to a contractor, you
should insist on a corresponding waiver of lien rights.
Progress payments should result in partial lien waivers, and
final payment should result in a full waiver and release.

Along with each lien waiver, you should insist on an
affidavit from the contractor swearing that all subcontrac-
tors and suppliers who furnished labor or materials for the
work covered by the owner’s payment have been paid in
full. This should include an indemnification provision
whereby the contractor agrees to reimburse the owner if
any of the subcontractors or suppliers later assert a lien.
It is important for each administrator of a construction
contract to become familiar with the lien laws of his or her
own state. It should be kept in mind that even individuals
may be able to assert lien rights over the owner’s property
because of failure of their contractor employer to pay them
wages due them.

It is important to note, however, that on projects for
which the contractor has provided surety bonds, it is
essential to obtain a written release or consent of surety

prior to release of the final payment to the contractor
(Figure 21.16).

STOP NOTICE 
RELEASE BOND
Most states that have statutory provisions enabling lien
claimants to lien construction funds usually have provisions to
help the contractor protect itself against fraudulent, improper,
or disputed claims. In some states, if the contractor posts a
bond in a specified amount to cover the amount of the lien, the
agency is then free to release the construction funds that have
been held up in accordance with the original lien. However, it
should be noted that agencies will often demand that all liens
and lien-related issues be resolved by the contractor before the
project is accepted and final payment is made.

One method open to a public agency to allow the release
to the contractor of retainage funds being held to cover stop
notice claims is through the acceptance of a Stop Notice
Release Bond from a reputable surety company in favor of
the general contractor. A public agency that honors a Stop
Notice Release Bond by releasing retainage funds to the con-
tractor may be relieved of any liability resulting from the
stop notice. The public agency is no longer a stakeholder
when it accepts a release bond. Its duty has been discharged
by release of the withheld funds, and the claimant must then
look to the surety company for payment. Under such condi-
tions, the claimant has no right of action against the public
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Data used are fictitious
for illustration only

FIGURE 21.14. Conditional Waiver of Lien for Final Payment.

agency [Cal-Pacific Materials Co. v. Redondo Beach City
School Dist., 94 Cal. App. 3d 652, 156 Cal. Rptr. 590 (1979)].

POST COMPLETION
As soon as the contractor’s final payment and release of
retainage have been made, another, and final, phase of the pro-
ject begins. At this point, assuming that all contractual obliga-
tions of both parties have been met, the project manager takes
over all of the activities on the project, and the Resident Project
Representative is completely phased out in most organizations.

The visual satisfactions of watching the project
develop into reality are now gone, and in its place is the

rather mundane task of bookkeeping and report writing.
Of the several tasks that must be accomplished during this
period, the most prominent ones are:

1. Financial accounting of the entire project, summarizing
all costs, expenditures, overhead, profit, and other cost-
related items for the entire life of the project.

2. Preparation of the final project report to the management
team of the architect/engineer’s or owner’s organization.

3. Assembly, organization, analysis, and filing of complete
project records for the master file. These are quite
important, as they may yet be needed by the legal
department in case of later claims.
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Data used are fictitious

for illustration only

FIGURE 21.15. Unconditional Waiver of Lien for Final Payment.



378 CHAPTER TWENTY ONE

Data used are fictitious

for illustration only

FIGURE 21.16. Consent of Surety for Final Payment to the Contractor.
(Fisk, Edward R., Construction Engineer’s Complete Handbook of Forms, 1st edition, © 1993. Reprinted 
by permission of Pearson Education, Inc., Upper Saddle River, NJ.)
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Review Questions

1. What types of coverage are provided under a guarantee?
What types under a warranty?

2. Under a liquidated damages clause, is it necessary to
prove that the owner suffered a loss to be entitled to
withhold liquidated damages?

3. Is it necessary to include a provision for a bonus clause
in order to have a valid liquidated damages clause?

4. Define substantial completion.

5. In a construction contract, list the effects of achieving
substantial completion upon the contract requirements
for project insurance, liquidated damages, time for fil-
ing lien claims, processing of payments, and retainage.

6. What is the effect of “beneficial use” on the foregoing
list of contract requirements?

7. Define the difference between a conditional and an
unconditional waiver of lien.

8. Define punch list and indicate the principal elements
that a punch list must contain.

9. What phrase regarding time must be included in the
contract to support a liquidated damages claim?

10. Liquidated damages are intended to represent antici-
pated losses to the owner based upon circumstances
existing at the time the contract was made. List at
least five types of potential losses to the owner that
would qualify for determination of such potential
losses.
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A Businessman’s Guide to Commercial Arbitration and a
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AAA, See American Arbitration
Association (AAA)

AASHTO format 3-part section format,
103, 105

Absorption costing, 332–36
Acceleration of work, by owner, 338–39
Accident, Report of Contractor’s, 145
Action items, 76
Activities, CPM

arrow for, 223
description, 222
duration of, 214
interdependence, 213–14
order of, 214
percentage of completed, 214
restrained, 223

Activity-on-node diagraming, 228, 229f
Activity numbering, 222–23
Actual cost vs. budget, 249
Addenda to specifications, 122–23

how used, 122–23
order of importance, 122–23
procedures, 122
when used, 122

Administration
of claims, 326–28, 347–48
of construction, 2–7, 22–23, 247
of contract, 2–7, 318–19
typical tasks of, 247
of union contract, 135–38

ADR, See Alternative Dispute Resolution
Advertise and award phase, 86–89, 175–76
Advertise and award scheduling, 175
AGC See Associated General Contractors of

America (AGC)
Agenda, preconstruction conference, 156–59
Aguamilpa Hydroelectric Project

organization chart, 192f

Allocation of risk, 166–73
turnkey construction, 143–44

Allowances and tolerances in
specifications, 110–11

Alternative Dispute Resolution, 348–49
American Arbitration Association (AAA),

324, 352
American Concrete Institute (ACI), 127–28
American Council of Engineering

Companies (ACEC), 26–27, 114
American Institute of Architects (AIA),

10, 27, 92, 112, 114, 280
American National Standards Institute

(ANSI), 127
American Public Works Association

(APWA), 107, 115, 283
American Society of Civil Engineers

(ASCE), 10, 27, 112, 150, 166
American Society for Testing and Materials

(ASTM), 124, 125–26
American Standards Association,

See American National Standards
Institute (ANSI)

American Water Works Association
(AWWA), 127

Arbitration, 349–53
authority of arbitrator, 352
cost of, 350
rules governing, 352–53
settlement of disputes by, 351–52

statutes allowing, 353
vs. litigation, 349–51

Architect/engineer, 1, 15, 17, 20, 242
authority and responsibility,

21, 24–25
one-to-one concept, 3–4, 21
safety, 142
value engineering by, 251–61

Architecture/Engineering/Construction
(AEC) industry

impact of BIM, 90
Arrow diagraming, 223–27, 228–29
Arrow, network scheduling

dummy, 224
identification by “i-j” numbers, 228–29
node vs. arrow diagram notation,

225, 228–29
reading computerized schedule, 232–33
reading manual schedule, 229–31

Arrow vs. precedence notation chart, 229f
Associated General Contractors of

America (AGC), 10, 18, 112,
113, 150, 166, 215

Assurance, quality, 7–8, 297–308
Authority and responsibility

all parties to contract, 241–42
apparent authority, 21–2
architect/engineer, 21, 242
CQC representative, 244
delegation of, by project manager, 22
general contractor, 242–43
inspector, See Resident project 

representative (inspector 
or engineer)

lines of authority, 21–22
of public agency, 132
resident project representative, 23–27

Autodesk
Building information Modeling (BIM),

definition, 90
managing online RFI process, 94f

BAJI, 342
Bar charts, 207, 209–11
Basic Building Code, (BOCA), 128
Beneficial occupancy or use, 371–72

INDEX

Note: Page references with f notation refer to a figure on that page.
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Bid bonds, 178–79, 179f
Bidding strategy, 14
Bid phase, web enabled, 86–88
Bids/bidders

acceptance of, 181–86
bid-holding period, 176
bid shopping or peddling, 134, 181–82
Bid Spreadsheet, 186f
bonds for, 178–79
cost breakdown, 186
errors in, 283–84
interpretation of, 283–89
lump-sum bids, 186
opening of, 181
recording of, 183–86
responsive vs. non-responsive, 182–83
spreadsheet, 186f
summary of, 186f
unbalanced bids, 284–87
unit price, 215, 266f, 274–75, 284–85, 284f
See also Unbalanced bids

“BIG BIM”, 93
Bilateral change orders, 310–11, 320
Bonds, 178–79

bid bonds, 178
performance and payment bonds,

178–79
time of submittal of, 179

Budget vs. actual costs, 249
Building codes, 128–29
Building information Modeling (BIM),

90–94
defined, 90
future opportunities, 93
greenprojects, 93
and Integrated Project Delivery (IPD), 92
Importance of, 90–92
Industry trends, 92–93
lean construction, 93
LEED certification, 93
social challenges of , 93
software (CATIA), Dassault Systems, 93
sustainable design, 93
vs traditional work flow, 91f

As-built drawings, See Record drawings
Burden fluctuation method of

computation, 335f

California, State of
Caltrans, 88, 89f
hazardous waste program, 135
standard specifications for highways,

105–6, 115, 122, 124
Cameras

auto trunk, (inspector’s), 174–75
digital, 75
film, selection of, 74
handling of, 72–73
lens selection, 72, 73f

storage, film and camera, 74–75
types of, 71
video cameras in construction, 72–74

Cellular radio-telephones, 34, 35, 35f
Certificates and notices

award of contract, 198–99, 200f
completion, 366–67f
filing and recording of, 44
to proceed, 198–200
substantial completion, 368f, 369–70

Challenges of digital images, 71
Changed conditions, See Differing site

conditions
Change orders, 130, 159, 270–71

bilateral, 310, 311, 320
constructive changes, 314–16, 315–16f
contractor’s position on, 159
cost of delays caused by, 322
for differing site conditions, 318
elements of, 316–17
evaluation of, 317–18
forward pricing of, 278
impact costs, 309–10
initiation of, 320
oral changes, 310
payment for, 270–71
preparation of, 320
pricing of, 277, 329, 340–41
procedures, 317
shop drawing is not a change order,

119, 156, 193
subsurface investigations, 318
terminology, 310f
total cost pricing of, 277
types of, 314–16
unilateral, 310–11, 320

Changes in the work
bilateral change order, 310, 311, 320
change order, 130, 159, 270–71
construction change directive,

See Work change directive
constructive changes, 314–16, 315–16f
contract amendment, 310
contract modification, 309–14
directed change, 314
oral change orders, 310
scheduling changes, 337
terminology, 310f
unilateral change order, 310–11, 320

Chart, construction claims 
alternatives, 349f

Chart, organization
architect/engineer contract, 9f
CM functional relationships, 9f, 11f
communication flow chart, 37f
design–build contract, 8f
design/CM contract, 6f
professional CM contract, 7f, 11f

Chart, scheduling and control
bar chart, 210f
CPM networks, 213f
Gantt, 209
network diagrams, 213–15
PERT networks, 209, 214
S-curves, 207, 208f

Check list
preconstruction conference, 193–95

Claims, 326–29
administrative procedures, 328–29
burden of proof, 345
claims photography, 69–71
claims resolution alternatives, 348, 349f
classifications of, 329
contractor’s right to file, 329
costs of, 346
defense preparations, 344–45
estimates of, 346
evidence, 345
insurance claims, 327–28
performing work under protest, 328–29
potential claims, 326–27
preliminary notice, requirements

for, 354
presentation method, 345
problem correction by owner, 329
reporting, 327
scheduling techniques, 346
See also Disputes and claims

Claims photography, 69–71
Cleanup, 156, 360
Closeout, project, 355–78

acceptance of work, 355
cleanup, 360
contract time, 356–57
flow chart for closeout, 364f
guarantee period, 355–56
liens and stop orders, 373
liquidated damages for delay,

357–60, 359f
post completion, 376
preparations for, 363–67
punch list, 360–63, 362f

Code, building, 129
Code enforcement, 133
Code enforcement agency 

requirements, 133
Collective bargaining, 139
Communications

cellular radio-telephones, 35
combination 2–way radio and cell

phone, 35
cordless telephones, 35–36
establishment of, 34
field office telephones, 34–35
pagers, 35
walkie-talkie radios, 35

Communications, electronic, 86–88
Comparative absorption rate method of

computation, 334f, 335
Competent Person (OSHA), 150
Completion

certificates of, 366f
contractor right to complete 

early, 330
final payment for, 159, 291
partial utilization, 372–73
substantial, 367–71
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Compensable delay, 329
Computerized CPM data

lump-sum projects, 215
progress payments, 215–20
unit-price projects, 215

Computer linked meetings, 153
Conditional waiver of lien, 279f, 373, 376f
Conditions of contract

boilerplate, 33, 78, 99, 100, 101, 110
CSI format, 105, 107, 107f, 108
general conditions of, 101–3, 110
special provisions, 108–9
supplementary general conditions, 120–21

Conferences and meetings, See Meetings
and conferences

Conflicts, drawing general notes and
specifications, 96–98

Constructability analysis, 174–75
Construction administration, 2–5, 247

task list, 15–17
Construction Change Directive, See Unilat-

eral change orders
Construction claims resolution alternatives,

348, 349f
Construction coordination conference,

See Preconstruction conference
agenda

Construction documents (plans and
specifications), 32

familiarization with, 32–34
interpretation of, 5

Construction management, 10–12
coordination of the trades, 17
design/CM, 5, 6f, 9f
professional CM, 5, 7f, 10, 14, 17
services, scope of, 15–17

Construction Management Association 
of America (CMAA), 114

Construction management control system,
See Project management systems,
PERT

Construction operations, 241–49
Construction planning, 43
Construction schedules, 207

bar charts, 209–11, 210f
line-of-balance charts, 211–13
network diagrams, 213–15
scheduling methods, 207–9
S-curve scheduling (velocity diagrams),

207, 208f, 211
Construction services cost monitoring, 249
Construction Specifications Institute (CSI),

27, 101–5, 112
3-part section format, 103
division format, 103
division/section concept, 103
format standards, 103–4, 104f

Constructive changes, 337
Constructors using BIM (Building

information Modeling)
CSG (Cantor Seinuk Group), 93
JB&B (Jaros Baum & Bolles, Inc.), 93

SOM (Skidmore, Owings and 
Merrill), 93

TCC (Tishman Construction
Corporation), 93

Contract, 112–17
Contract administration, 2–9, 323–28

principles of, 323–25
task list, 15–17
using specifications in, 112–30

Contract administration, electronic, 77–79
Contract, construction

cost-plus-fixed-fee, 260, 262
cost reimbursable, 260, 262
fixed price, 259–60, 263
general conditions of, 100,

110, 112–18
guaranteed maximum price, 260, 263
international, 113–15
lump sum, 186, 262, 274
modifications to, 309
prime, 2f
private vs. public, 132
provisions for change in price, 282
public agency, 132
safety requirements, 144–46, 150
subcontracts, 1, 17
time of, 356–57
types of, 259–60
unit price, 215, 259, 262, 266–67
value engineering provisions in, 256–58

Contract documents
addenda, 122–23
claims or disputes, 69–71, 96, 328
conflicts between drawings and

specifications, 96
format, 101–18
international, 4, 113–15
interpretation of, 6f, 20
notice inviting bids, 19
order of precedence, 130, 347–48
wage rates, 137

Contracting officer, 3, 9
Contracting for public works projects,

4, 19–20
Contractor, general (prime), 100, 144–46

obligations of, 348
responsibility and authority, 242–43
right to file claims, 329
subcontractors, 2f, 17–19, 117–18,

134–35, 155
submittals, 245
value engineering by contractor, 257

Contractor quality control (CQC), 14, 21,
187, 241, 244

Contractor’s engineering section, 15
Contracts, for construction, 259

types of, 259–60
Contracts, electronic, 77–79, 79f
Contract types

design–build (turnkey), 5, 6–7, 8f,
12–13, 144

design/construction management, 8, 10

professional construction management,
5–6, 10–11, 11f, 143–44, 189, 346

traditional (A/E), 2f, 5
Control, quality, 5–8, 9f, 14, 21, 187
Coordination of the trades, 17
Cordless telephones, 35–36
Correction, field, report of, 59–61, 61f
Cost breakdown, 186
Cost index, 38–40
Cost items, field, 191–93
Cost-loaded CPM, 263–65
Cost monitoring of construction services,

249, 249f
Cost-saving alternatives, See Value

engineering (cost-saving alternatives)
CPM

activities, 213–14, 223
arrow diagraming, 223, 230f
cost-loaded, 263–65

CPM scheduling, 221–39
definition of, 221–22
events, 225
float time (slack), 226–27
logic loops, 225–26
precedence diagraming, 228–29
project planning, 222–23
reading a computerized CPM network

schedule, 232–33, 233f
reading a manual CPM network

schedule, 229–31
setting up scheduling network,

steps in, 222
specifying CPM, 215

CQC representative, 244
See also Authority and responsibility

Critical path (relationship to float), 228
See also CPM scheduling

CSI 16-Division Specification Format,
101–2

CSI 50-Division Specification Format, 103
CSI Format, 101, 105, 107–8, 121, 122,

156, 275f, 277f
Curve, velocity, See S-curves (velocity

diagrams)

Daily Record of Force Account Worked,
268f

Daily reports, 24, 46, 59, 61
Daily Work Report (extra), 273f
Day work, See Force account
Delay, comprehensible, 329
Delays in work

compensable vs. noncompensable
delays, 331

evaluation of, 318
liquidated damages for, 357–58
miscellaneous problems, 342
owner-caused, 329
scheduling changes as result of, 337
weather conditions, 338

Delegation of authority by Project
Manager, 3f
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Design–build contracts, 12–13, 18
documents, 12
for public projects, 12
See also Project Delivery System

Design/construction manager, 5–7, 6f
Design/construction process, See Project

Delivery System
Designer-builder, 12–13
Diary (logbook), 52, 58f

content of, 58–59
format, 57–58, 58f
who should maintain, 59
See also Documentation (record keeping)

Differences between parties negotiations,
159–63

resolving, 342–43
Differing site conditions, 115–17

bidder’s obligations, 116
change orders for, 318–20
disclaimers, 117
federal guidelines, 115–16
risks, 116
traditional rule of law, 116
types of, 116
unforeseen underground conditions, 115

Digital Cameras; imaging, 75
Digital image challenges, 71
Digital imaging, 71, 75

cameras, 75
legal challenges of digital images, 69
resolution (sharpness), 71

Disapprovals, of work, 119–20
rejection of work or materials, 119–20
stopping work, 119–20
suspending work, 120
See also Authority and responsibility

Discussion, electronic record keeping,
54–55

Disputes and claims, 47–50, 173, 323–24
alternative methods for settlement, 348
procedures for resolving, 328
time-related disputes, 330–31

Documentation (record keeping), 46–75,
344–45

daily reports, 24, 46, 59, 61, 274f
labor standards reviews, 65–66
log of contractor submittals, 66–67
miscellaneous records, 65
photographic records, 67–75
records and files, 47–54
Report of Contractor’s Accident,

144, 145f, 146f
work progress records, 52f, 54, 55

Documents
bidding, 177–79, 177f
order of precedence, 130, 347–48

DOT Specifications Format, 106–11
Drawings, 129–30

as-built, See Record drawings
conflicts with drawings, 96–98, 343, 347
contract, 130, 348
record (as-built) drawings, 44–45, 130

shop, 54, 118–19
standard, 129

Drawings, electronic, 80–82, 81f
Drawings, shop, 118–19
DSL (digital subscriber line), 34
Dummy arrows, CPM, 224–25, 225f

Economic Development Administration
(EDA), 65, 114

Eichleay Formula, 332
Electronic

advertising, 86–94
bidding, 76, 87, 88
contract administration, 76–94
record keeping, 80–82, 81f

Electronic Project Administration, 2, 76–94
action items, 76
bid packages, 88
communications, 79–80
contractor advertisements, 88
contracts, 77–79
cost and performance workflow, 91f
drawings, 80–2, 81f
Impacts of BIM (construction Industry),

90–92
Issue management, 79f
management reporting, 85–86
meetings, 82–83
notification of prebid meetings, 88
phonebook, 83
photos & webcam videos, 83
posting of bidding opportunities, 86–88
project administration, 76
punch lists, 83
RFIs, 83–85, 84f
safety, 85
shop drawings, 85
submittals, 85
Virtual meetings, 82
visualization and clash detection, 91f

Electronic project reporting, 54–55
Electronic punch list, 83, 360
Electronic record drawings, 44–45
Electronic storage media, life expectancy, 55
Emergency information, listing of, 196–97
Employer liability insurance, 138
Engineering section, contractor’s, 15
Engineer, resident, 14–15, 27

See also Architect/engineer
Engineers Joint Contract Documents

Committee (EJCDC), 12, 23,
100, 112, 114, 119, 120, 166,
198, 200, 201f, 242, 243, 264f, 320,
352, 369–70

Environmental Protection Agency (EPA),
37, 114, 131

Equal employment opportunity (EEO)
laws, 135–37

Equipment, 34, 43
inspection of, 43
selection of, 300–2

Equipping field office, 34

Errors and omissions, 341–42
correction of design errors, 341
levels of acceptability, 341
National Society of Professional

Engineers report, 341
Ethnic minorities in construction force, 138
Evaluation

bids, 283–87
construction methods, 43
materials, 43
payment requests, 265–67
value engineering proposals, 252–53

Event, CPM, 225
Exculpatory clauses, 166–67
Express warranty, 307
Extra work, 270–71

California DOT (Caltrans), 271
Washington DOT (WSDOT), 271

Facilities, temporary, 195–96, 257, 395–96
Farmers’ Home Administration (FHA), 182
Fast-track construction, 17, 335
Federal Highway Administration (FHWA),

Standard Specifications, 106–7
Federal Water Pollution Control Act, 134
Feedback reports (of field corrections),

59–61, 60f, 61f
FIDIC (International), 23, 100, 114

The 5-step Process, 4–5
Construction terminology, 5, 114
Day work (force account), 114, 267–70

Field communication, 36, 246
Field Correction, Report of, 59–62
Field engineer, 15, 189

mission of, 189
Field office

cost items, 191–93
equipping, 34
floor plans, 40
planning stage, 189–90
responsibilities of, 191
setting up, 31
staffing, 37–38
staffing costs, 38
telephones, 34
trailer-type, 40, 41f

Field personnel, instructions to, 246–47
Files, construction field office

construction phase activities, 47–54
contractor submittals, 48, 66–67, 245
diary (log), 64–65
record (as-built) drawings, 44–45, 130
samples, 37f, 85–86
shop drawings, 66, 85–86

Filing system for construction, 47–54
Film and camera storage, 74–75
Film, photographic

selection of, 74
transporting through rail line, 71

Final payment, 291, 355, 378f
Five principles of contract administration,

323–24



Five-step process
International, 4
United States, 4

Five-step project initiation process, 4–5
Float (slack), 214, 226, 231, 232, 235

who owns it, 227
Flow charts

change order procedure, 321f
closeout procedure, 364f
five-step process, 4f
hazardous waste contingency plan, 136f
Issue management, 79f
logic flowchart for risk decisions, 165
nonconforming work or test results, 189f
progress payment flow diagram, 261f
risk decisions, logic flow chart for, 165f

Force account, 267–70, 346–47
cost plus, 267
day work (FIDIC), 114, 267
equipment, 269
equipment list, 269–70
force account payment, 270
labor, 269
labor list, 270
materials, 269
as a payment method, 268–69
subcontractor markup, 270
U.S. Corps of Engineers, 267
See also Day work

Format of specifications, 101–18
3-part section format, 105f
AASHTO format, 106–7
APWA format, 107
Caltrans format, 106
CSI format, 105, 107f, 108, 121, 122
CSI Masterformat, 102f, 104f
division/section concept, CSI, 103
DOT, 106–7
FHWA format, 106–7
FIDIC international format, 113–14
international construction contracts,

113–15
state highway formats, 105–7
technical provisions, 105–6, 108

General conditions of contract, 112–13,
117–18, 119–21, 319f

supplementary, 120–21
General contractor, See Contractor,

general (prime)
General Services Administration (GSA), 11f

recommending BIM, 93
Greenbook, 107, 115
Guaranty (warranty), 307–8
Guide specifications, 110, 124, 215

Hazardous waste, 135
Heavy construction specifications, 105
Home office overhead, 332–36

computation methods, flaws in use of,
334–36

Eichleay Formula for, 332–34

unabsorbed overhead, 332
underabsorption of, 332–34

Identification of photographs, 69–71
“i-j” numbers, 230, 230f, 232, 234f
Impact costs, 309–10
Implied warranty, 307
Information, request for (RFI), 83–85, 84f
Initiating a Change Order, Request 

for, 317
Inspection

of equipment, 43
philosophy of, 246–47
plan, development of, 42–43
punch list, 360–63
safety, 41–42

Inspection, directing the contractor’s work,
23–29, 300–2

case study, 25–26
Inspections and tests

covering work before, 244
giving notice of, 244
instructions to field personnel, 246–47
providing materials for, 244
time of, 244
who pays for, 244

Inspection and testing manual, 47, 188
Inspector, 15, 36–50, 52

responsibility and authority, 21–29
why needed, 22–23

Instructions to bidders, 100
Instructions to field personnel, 246–47
Insurance, 193, 179–80

liability, 179–80
property, 180–81
submittal of evidence of, 181
worker’s comp, 138

Intermittent inspection, documentation 
of, 59

International Building Code, 129
International Conference of Building

Officials (ICBO), 129
plumbing code, 129
Uniform Building Code, 128
Uniform Mechanical Code, 129

International construction contracts,
113–15

International Federation of Consulting
Engineers (FIDIC), 23, 100,
113, 114

International terms, 4, 113–14
Investigation of field problems, 59–61,

60f, 61f
noncompliance, 299–300, 300f
proceed, 4, 197–203, 202f, 203f

Invoicing, electronic, 77f
Issue management, electronic, 79f

Jet Propulsion Laboratories (JPL), 114
Job site, photo

complex connection, 92
Jury instructions-civil, negligence, 342

Labor laws, federal, 135–38
affirmative action programs, 138
Americans with Disabilities Act, 137
equal employment opportunity laws,

135–37
labor-management relations laws, 135
National Apprenticeship Act, 137
wage and hour laws, 137
worker’s compensation, 138

Labor relations
administration of union contract, 139
collective bargaining, 139
construction unions, 138–39
contractor-employee relationship, 139
prejob labor agreements, 139–40

Labor standards review records, 65–66
Landline telephone, 35–36
Laws affecting construction, 131–40
Leadership in Energy and Environmental

Design (LEED), 93
Liability insurance, 179–80

automobile, 180
automobile medical payments, 180
automobile physical damage, 180
completed operations, builder’s risk, 180
comprehensive general, 179–80
contractual or assumed liability, 180
independent contractors, protective

liability, 180
personal injury, 180
premises-operations, 180
umbrella excess liability, 180

Liability sharing, See Risk allocation and
liability sharing

Liens, waivers of, 275–77, 373
Life expectancy of electronic storage, 55
Limited authority, 22

of Public agency, 132
Line-of-balance charts, 211–13
Lines of authority, 21–22

actual authority, 21
agency relationship, 22
apparent authority, 21
delegation of authority, 22
guidelines for, 22

Liquidated damages, 456, 282, 357–60
computation of, 358–59
FHWA table of, 106
validity of, 358–59
Washington DOT formula, 271, 274

Litigation, project records in
as first line of defense, 347
litigation process, 347
planning strategy, 347
prelitigation use of, 347

Logbook, See Diary (logbook)
Logic loops, 225–26
Long-lead procurement, 11, 205, 214, 297

Management, construction, 5–11,
15–17, 18, 20

Management reporting, electronic, 85–6

Index 389
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Master specifications (“Masterspecs”), 124
Materials

certificates for, 307
delivery and storage of, 308
handling of, 308
inspection, of materials delivered to site,

298–99
ownership of, 308
rejection of, 299–300
samples of, 54, 118
standards for, 67, 302–8
substitutions of, 295–97

Measurement for payment, 43–44, 259–93
APWA provisions, 283
California (Caltrans) provisions, 283
cost-loaded CPM, 265
evaluation of, 265–67
FHWA provisions, 283
Florida DOT provisions, 283
payment amounts, basis for, 283
payment requests, approval of, 291–93
progress payments, 291–93
WSDOT provisions, 270, 271

Mediation, 350–1
as dispute resolution tool, 351
need for, 351
compared to arbitration, 351

Meeting Resources, 153
Meetings and conferences

electronic, 131
handling yourself at, 153–54
image importance, 154
minutes of, 82f, 83, 155–59
opponent’s motivation, 154
preconstruction conference, 156–59,

157f, 158f
seating position, influence of, 154
types of, 152–53
who should attend, 153

Milestones, list of, 33f
Military specifications (Mil Specs), 125
Minutes of Preconstruction Conference,

156–59, 157f, 158f
Mobilization, payment for, 272–75

National Aeronautics and Space
Administration (NASA), 68f, 72,
101, 103, 114, 244

National Apprenticeship Act, 137
National Building Code, 128, 129
National 3D-4D-BIM Program, 93
National Electric Code, 129
National Plumbing Code, 129
National Society of Professional Engineers

(NSPE), 12, 27, 101, 114, 120, 200f,
203f, 317, 341, 347

Navigable waterways, work in or near,
133–34, 134f

Negligence, professional, 342
Negotiations

bargaining strategy, 161
contractor’s position, 159

guidelines, 160
ploys, 162
policy, 160
principles of, 159–62
psychology of, 162
resolving differences, 342–43
setting the pace of, 162
team playing, 159–60
techniques of, 161–63
tips, 161–62
who wins, 162–63

Network diagraming, 221–41
computerized CPM network, reading a,

232–33
Critical Path Method (CPM), 213–14
learning to use, 214–15
manual CPM network, reading, 229–31
node diagraming, 219f
PERT management control systems, 214
Program Evaluation Review Technique

(PERT), 213
Network relationships, 218, 220
Node diagraming, 219f

activity-on-node diagraming, 219
compared with arrow diagraming, 228–29

Noncompliance documentation, 299–300,
300f, 301f

Notices
award, 197, 198, 199f, 200f, 201f
completion, 368f, 371
inviting bids, 19, 122, 123, 132, 182,

318, 331–32, 347–48
Numbering of activities, 225
Numbering of contractor submittals, 55

Office, field
equipping, 34
responsibilities of, 191–93
selecting, 40, 41f
setting up, 31, 190
staffing, 37–38

One-to-one concept, 3–4, 21
Opening project, 245–46
Open-shop contracting, 140
Operations, construction, 241–49
Order of precedence of contract

documents, 130, 347–48
Organizational structure, 5–10

Aguamilpa Hydroelectric Project,
32f, 192f

architect/engineer contract, traditional, 2f
delegation of authority, 3f, 22
design–build contract (turnkey),

5, 6, 8f, 12–13
design/construction manager contract, 5, 9f
functional relationships, design/CM,

contract, 8, 9f, 11
functional relationships, GSA contract, 11
OSHA competent person, 150
OSHA (Occupational Safety and Health

Administration), 34, 142, 146,
148–50

professional construction management
(PCM) contract, 10–11, 143–44, 346

turnkey construction contract
(design–build), 5, 6, 8f, 12–13

Owner Participation in The Safety
Program, 143

Pagers, voice, 35, 190
Partial payments, 275–78
Partial utilization, 372–73
Partnering, 17–19

benefits, 18
concept, 17–18
partnering process, 18
potential problems, 18
specifying, 19

Part-time vs. full-time project
representative, 9–10

Payment requests, 261–62, 265–67
Payments to contractor

application for, 264f
approval of, 261–62
basis for, 262–65
change orders and extra work, 159–60
disputed work, 274f
final payment, 116, 291–93
lien waivers, 373–75
materials delivered but not yet used,

262–63
measurement for payment, 43–44, 287–91
mobilization, 272–75

Payroll reports, 156
PDA (personal digital assistant), 36, 360
Perfection not required, 342
Performance and payment bonds, 178–79
Permits, 128–29, 156, 172–73
PERT management system, 209, 213, 214
Phased construction, See Fast-track

construction
Phased (fast-track) construction contracts,

11, 206f, 207f
Philosophy of inspection, 244–45
Phonebook, electronic, 83
Photographic equipment, 71–75

camera handling, 71–72
digital cameras, 75
effects of temperature on, 74–75
interchangeable lenses, 72
still camera equipment, selection of,

115–16
webcam, 72–74

Photographic film, 74–75
exposure to light condition, 71–72
FAA tests, 322

Photographs, identification of, 69
Photography, claims, 69–71
Photography, construction, 67–71

defense against claims, 69–71
interval (time-lapse) photography, 68

Photos, cataloging, 83
Planning process, 205–7, 222–23

construction schedules, 207–9



Plant and equipment, inspection of, 43
Potential claims, preliminary notice of,

326–28
Precedence of contract documents, 347–48
Precedence diagraming, See Node

diagraming
Precedence Diagraming vs i–j Diagraming,

228–29
Precedence Formats, 229
Preconstruction conference, 155–59

agenda for, 156–59
minutes of, 194f–95f

Preconstruction conference agenda, 156–59
purpose of, 156
time for, 156
topics for discussion, 156

Preconstruction operations, 174–203
agency permits, 197
constructability analysis, 174–75
emergency information, listing, 196–97
key dates, 196
study plans and specifications, 195–96

Prequalification of bidders, 178–79
Principles of contract administration,

323–24
Problems in construction, 324–27
Procurement, long-lead, 5, 172
Productivity losses, 340
Professional construction manager, 5, 7f,

10, 14, 17, 143–44
contract scope, 15–17, 16f
engineering definition of, 10–11
responsibilities of, 13–14, 143–44

Professional perfection, 343–44
Progress payments, 215–17, 260–61, 261f

requests for, 215, 261–62
retainage, 278–81
review of payment requests, 265–67
unbalanced bids, 284–87
waiver of liens, 275–77

Progress payments,
payment, computerized, 215–18

Progress photographs, 67–68
Project Delivery System, 1–20

CM contract, defining scope of work in,
15–17

construction administration, 2–5
coordination of the trades, responsibility

for, 17
design-build contracts, 12–13, 18
federal design–build contracts, 12–13
individual construction responsibilities,

13–15
legal barriers for state and local 

projects, 13
organizational structure of project,

5–9, 6f, 7f, 8f, 9f
professional construction manager,

5, 7f, 14, 17
project participants, 1–2
public projects, 12–13, 19–20
quality control, 5

Project management, electronic, 54–5
Project management systems, PERT, 214
Project manager, 2, 13–14, 22

delegation of authority, 22
responsibilities of, 21

Project reports, electronic, 54–5
Project representative

full-time, 9–10
part-time, 9–10
resident, 9–10, 14–15, 21–30, 37

Property insurance, 180–81
evidence of insurance, submittal of, 181
multiple-peril (all-risk) builder’s

risk, 181
standard builder’s risk, 180–81

Protests, 324, 327, 328
Public relations photography, 67

See also Film, photographic
Public Works projects, contracting for,

19–20
Punch list, 83, 360–63
Purchasing, long-lead (procurement),

5, 172

Quality assurance, 5, 7–9, 14, 15, 303–8
access to work by personnel, 297–98

Quality assurance provisions
certificates of compliance, 307
certified laboratory test reports, 306–7
experience qualification, 304
factory inspection, 304
manufacturer’s instructions, 303–4
matching approved samples, 304–5
mock-up prototype, 306
proven use, 306
qualified products list, 306
testing, 303
warranties and guarantees, 307–8

Quality control, 5, 7–8, 14, 22–23, 187–88
program development, 187–88
staffing for, 7–9

Radio communications, 35
cordless telephones, 35–36
pager units, 35
radio-telephones, 35
two-way walkie-talkie radios, 35

Record (as-built) drawings, 44–45, 130
Record drawings, 130

electronic, 44–45
Record keeping, electronic, 54–55
Record(s), labor standards reviews,

65–66, 65f, 66f
Rejection of, 119–20, 299–300
Rejection by inspector, 119–20, 299–300
Relationships

agency, 21
contractor-employee, 139
project participants, 1–2

Reports, construction, 46–75
accident, 145f
content of, 55

daily reports, 46, 59, 61, 62f
diary, 56–59, 58f
field correction, 59–61, 61f
monthly reports, 55, 56f
plant inspector’s report to field inspector,

61–62, 62f
test results, 188, 189f
weekly reports, 60f

Resident engineer, See Resident project
representative (inspector or engineer)

Resident project representative (inspector
or engineer), 9–10, 14–15, 21–30, 37

authority of, 21–30
full-time, 9–10
one-to-one concept, 5–6, 21
part-time, 9–10
responsibility of, 15, 24–5

Resolution of digital images, 75
Resource Conservation and Recovery Act

(RCRA), 135
Responsibilities, 21–30

engineer, 15
inspector, 14–15, 24–27
professional construction manager,

5, 7f, 14, 17
project manager (PM), 2–3, 3f, 13–14
resident project representative, 14–15,

21–30, 37
Retainage, 278–82, 281f, 282f
Review of bids

claims and protests, 324–28
payment requests, 265–67
shop drawings, 54, 54f, 85,

119–19, 129–30
value engineering proposals, 256–57

RFI, 75, 44, 83–85, 247, 345
Rights-of-way, and minimizing risk, 172–73
Risk, allocation, 166

chart, 165f
contractor participation in value

engineering, 172
disputes, 173
identification and nature of, 166–67
logic flow chart for risk decisions, 165f
minimizing and mitigating losses,

171–73
to participants, 172

Risk allocation and liability sharing, 164–73
allocation to contractor, 166–67
contractor’s viewpoint, 170–71
contractual allocation, 166–67
how allocated, 165f
types of, 167–69

Risk management, 164–66

Safety, 41–42, 85, 141–50
dangerous condition, 147, 148f
design–build/turnkey contracts, 143, 144
effect of including in contract, 144–46
federal approach, 146
imminent hazard, 147
nonserious condition, 147
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Safety (Continued)
OSHA, 142, 143, 144, 145, 146, 148, 150
owner participation in safety 

program, 143
procedures in handling, 147–48
responsibility for, 143–44
safety program, elements of, 144
shoring and bracing, 148–50
state approach, 146
utility company approach, 143

Safety programs, participation in, 143
Samples, 106, 118, 156

documentation of, 54
procedures, 118–19
submittal of, 54f, 304–5
See also Submittals by contractor

Schedule of submittals, 119
Schedule of values, 186, 263–65
Scheduling advertising and award dates,

176, 176f
Scheduling changes, 337

acceleration of work, 338–39
constructive changes, 337
differing site conditions, 318–20
severe weather conditions, 338

Scheduling methods
Arrow diagraming, 223, 224f, 225,

228, 229, 237f
bar charts, 209–11, 209f
CPM, 213–14
Float, 226–27, 226f
i–j diagraming, See Arrow diagraming
line-of-balance charts, 211–13, 213f
network diagrams, 213–15
numbering system, 225–26
PERT, 209, 213, 214, 218
Precedence diagraming, 218, 220,

223, 228–29
Time-scaled diagram, 231f

Scheduling software, selection of,
218–20, 219f

Scheduling sorts
by activity number, 225
by early finish, 236f
by total float, 235f

S-curves (velocity diagrams), 211
Shop drawings & samples, 85,

118–19, 129–30
approval of shop drawings, 118–19
electronic control of, 85–86
function of shop drawings, 118
misuse of shop drawings, 119
not a change order, 320–21
See also Submittals by contractor

Site visit, attendance at, 331
Slack, See Float (slack)
Sorts, scheduling data, 232
Southern Standard Building 

Code (SSBC), 128
Specifications

addenda, 122–23
allowances and tolerances in, 110–11

boilerplate, 110
component parts of, 99–100
conflicts with drawings, 96–97
content of, 98–99
CSI specifications format, 101–3
definition of, 96
field telephone, 175
format, choices of, 108
general conditions of, 101–3, 110
heavy construction, 105
inspector training in, 109–10
master specifications (“master-specs”), 124
nonstandard formats, 107–8
scope of work problems, avoiding, 97
special provisions, 108–9
standard specifications, 107
state highway formats, 105–7
supplemental, 109
technical provisions, 121
tolerances, 110–11
unenforceable phrases, 98

Specifications and drawings, 96–111
Specifications format, 101–3

AASHTO format, 106–7
comparison of formats, 107f
CSI format, 101–3, 105, 107f, 108
DOT, 107
FHWA format, 106
nonstandard formats, 106–7
state highway formats, 105–7

Specifying CPM, how to
CPM scheduling, 218–20
mobilization, 272–75
partnering, 17–19

Staffing field office, 37–38
cost of, 34
trailer size for staff, 40

Standards for materials and 
testing, 124–28

access by resident project representative,
298–99

ACI standards, 127
ANSI standards, 127
ASTM standards and test methods,

125–26
AWWA standards, 127
federal specifications, 125
military specifications, 125
UBC Standards, 125

Standard specifications, 123–24
adaptable to city and country projects, 105
American Public Works Association

(APWA), 107
Caltrans (California DOT), 89
Federal Highway Administration

(FHWA), 105–6
Non-DOT standard specifications, 107
Washington State (WSDOT), 106

Stop notice release bond, 375–76
stopping of, 119–20
Stopping work, 119–20
Storage media, digital, 75

Storage and work areas, 205
film and cameras, storage of, 74

Subcontractors, 3, 17, 117–18
Submittals, 52, 85, 118–19
Submittal schedule, 118
Submittals by contractor, 118–19

numbering of, 67
payment requests, 261–62
procedures for handling, 66–67
review of, 117–118
samples, 118, 304–5
shop drawings, 85f, 118,

156, 129–30
Submittals, electronic control of, 86–88,

87f–88f
Substantial performance/completion, 370–72
Substitution of materials, 295–97
Subsurface conditions, 12, 115, 117, 166,

167, 318
Supervision, 23, 38
Supplemental specifications, 109
Supplementary general conditions, 120–21
Suspension of work, 120, 247–48,

333, 340f
weather conditions as cause of, 338

Task list of, construction administration,
15–17

Team playing, negotiations, 159–60
Technical provisions of specifications,

98–99, 100, 106, 108, 121–22,
295–96

16-division format, 102
AASHTO format, 106–7
CSI format, 101–4
division/section concept, 103
nonstandard formats, 107–8

See also AASHTO format 3-part
section format

special provisions, 108–9
standard specifications, 98–107
state highway formats, 105–7
See also Specifications

Telephone, field office, 34–35, 190
cordless, 35–36
mobile cellular, 34f, 35

Temporary facilities during construction,
122, 156, 244, 245, 260

power and light, 122
sanitary provisions, 122
storage areas, 122
utilities, 122
water supply, 122
work areas, 122

Termination of work, 247–48
Time-lapse photography, 68–69
Time-related disputes, sources and causes

of, 330–31
Titles, jobs, 8
Tolerances in specifications, 110–11
Traffic requirements during 

construction, 133



Trailer-type field offices, 40, 41f
Turnkey construction (design–build

contracts), 5, 8f, 143, 242
responsibility for safety under, 143–44

Two-way radio, 35

UBC Standards, 125
Unabsorbed home office overhead, 332
Unbalanced bids, 284–87

detection of, 286
example of, 285–86, 285f
guidelines, 287
resolving the problem, 287

Unconditional waiver of lien,
280f, 373, 377f

Underabsorbed home office overhead,
332–34

Unenforceable phrases in contracts, 98
Unforeseen conditions, See Subsurface

conditions
Uniform Building Code (UBC), 125, 128,

129, 133
UBC standards, 125

Uniform Plumbing Code (IAPMO), 129
Unilateral change orders, 310–14, 311f–12f
Unit-price bid, 181, 182, 215, 263–65,

266f, 275, 278f, 284
Unit-price pay quantities

items based on area measurements, 290–91
items based on linear measures, 289–90

University of Arizona project, 233–34, 237f
Unique (BIM) building

Guggenheim Museum (Spain), 93
Walt Disney Concert Hall (Los Angeles.)

U.S. Army Corps of Engineers (USACE),
101, 133, 150, 174, 267

U.S. Bureau of Reclamation (USBR), 111,
114, 150

U.S. Green Building Council (USGBC), 93
Using Computers For Project

Administration, 76–94

Value engineering (cost-saving
alternatives), 251–58

areas of opportunity for, 256–57
contractor participation in, 257
example of contract for, 253f–55f
field responsibility in, 257–58
fundamentals of, 253–56
inspector’s involvement, 252–53

Video cameras in construction, 72–74
Virtual construction manager/

BIM manager, 93
Virtual meetings, 82

Wage rates, conflicts between state and
federal, 137

Wages, 137
Copeland Act, 137
Davis-Bacon Act, 137

Equal Pay Act of 1963, 137
wage and hour law, 137
work hours and safety standards 

act, 137
Waiver of liens

for final payment, 374–75
for progress payments, 275–77

Walkie-talkie radios, 35
Warranties and guarantees, 307–8
Waterways, navigable, work in or near,

133–34
Weather conditions, as cause of work 

delay, 338
Web based collaborative project solution

autodesk constructware, 94f
plasma screen (job trailer), 94f

Webcam, 72–74
Weekly inspection reports,

59–60, 60f
Wikipedia

Building information Modeling (BIM),
definition, 90

Women in construction force, 138
Work change directive, 311f, 313,

320, 321, 347
Worker’s compensation, 138
Work on project, 50, 333
Work Report, Daily (extra work), 47,

271, 274f
Work and storage areas, 205
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Accident, Resident Project Representative’s
Report of Contractor’s, 145

Adjustment of Retainage, Consent of
Surety, 281

Advertising and Award Schedule, 176
Allocation of Total Contract Price, 187

See also Schedule of Values
Application for Payment, EJCDC, 264–65
Award and Advertising Schedule, 176
Award, Notice of

general, 199
EJCDC, 200–1

Beneficial Use, Notice of Taking, 374
Bid Documents, Record of, 177
Bid Opening Report, 185
Bid Schedule, Unit Price, 266
Bid Spreadsheet (Summary of Proposals

Received), 186
Bond and Insurance Submittal 

Record, 184
Budget vs Actual Cost. See Project Status

Chart

Certificate of
Completion, Contractor’s, 361
Insurance, 182
Substantial Completion, EJCDC, 366–67

Change Directive, Work EJCDC, 315–16
Change order,

EJCDC, 321
generally, 319
request for, 315–16

Completion
Contractor’s Certificate of, 361
Notice of, 368

Computation of Liquidated 
Damages, 358

Concrete Batching Plant Daily Report,
62–63

Conditional Waiver of Lien
Final Payment, 292
Progress Payment, 376

Conference, Record of Preconstruction,
194–97

Consent of Surety
for Final Payment, 378
for Adjustment of Retainage, 281

Construction Change Directive. See Work
Change Directive

Construction Photograph Log, 70
Construction Progress Chart (S-Curve), 208
Construction Report, Daily, 49
Contract Performance, Monthly 

Report of, 56
Contractor Accident, Resident Project

Representative’s Report of, 145
Contractor Submittal Log, 54
Contractor’s Bid Allocation (Schedule of

Values), 187
Contractor’s Certificate of

Completion, 361
Correction, Report of Field, 64
Cost Report, Monthly, 249

Daily Construction Report, 49
Daily Record of Work Progress,

Inspector’s, 52
Daily Report, Concrete Batching Plant,

62–63
Daily Report of Force Account Worked

(WSDOT), 268–69, 274
Daily Work Report, 274
Defective Materials or Workmanship,

Record of, 302
Diary Page, 58
Directive, Work Change EJCDC, 315–16
Duties, Responsibilities, and Limitations 

of Authority of Resident Project
Representative, EJCDC, 26–29

Extra Work Report, Daily. See Daily Work
Report

Field Correction, Report of, 61
Force Account Worked, Daily Record of,

268–69, 274. See also Daily Work
Report

General Project Status Report, 57

Information, Utilities and Services, 198
Inspector’s Daily Record of Work

Progress, 52
Inspector’s Rejection Tag, 299
Inspector’s Weekly Progress Report, 60
Insurance and Bond Submittal, 184
Insurance, Certificate of, 182–83
Insurance Requirements, 182

Laboratory Test Report, 53
Lien, Waiver of. See Waiver of Lien
Liquidated Damages, Computation 

of, 358
List, Punch, 362
Lump-Sum Bid Breakdown. See Allocation

of Total Contract Price

Materials and Workmanship, Report of
Defective, 302

Minimum Insurance Requirements, 182
Monthly Cost Report, 249
Monthly Payment Estimate, 263
Monthly Payment Estimate Summary, 262
Monthly Report of Contract

Performance, 56

Non-Compliance, Notice of, 300
Noncomplying Tests, Record of, 301
Notice of Award, 199–201
Notice of Award, EJCDC, 200–1

FORMS INDEX



Notice of Completion, 368
Notice of Non-Compliance, 300
Notice of Taking Beneficial Use, 374
Notice to Proceed, 202–3
Notice to Proceed, EJCDC, 202–3

Payment, Application for, EJCDC, 264–65
Payment Estimate, Monthly, 263
Payment Estimate Summary Monthly, 262
Photograph Log, Construction, 70
Pile Driving Record, 66
Plant Inspector’s Report to Field 

Inspector, 64
Preconstruction Conference, Record of,

194–96
Proceed, Notice to

general, 202
EJCDC, 203

Progress Report, Inspector’s Weekly, 60
Progress Schedule

Bar Chart, 210
S-curve, 208

Project Status Chart, 249
Project Status Report, General, 57
Proposals Received, Summary of

(Spreadsheet), 186
Punch List, 362

Record of
Bid Documents, 177
Noncomplying Tests, 301
Pile Driving, 66

Preconstruction Conference, 194–95
Work Progress, Inspector’s Daily, 52

Rejection Tag, Inspector’s, 299
Report of

Bid Opening, 185
Contract Performance, Monthly, 56
Contractor’s Accident, Resident Project

Representatives, 145
Daily Construction, 49
Defective Materials or Workmanship, 302
Field Correction, 64
General Project Status, 57
Inspector’s Weekly Progress, 60
Laboratory Test, 53
Plant Inspector’s Report to Field

Inspector, 62–63
Requests [for] Change Order, 315–16
Request for Adjustment of Retainage, 281

See also Consent of Surety for Final
Payment

Resident Project Representative, Duties,
Responsibilities, and Limitations of
Authority of, EJCDC, 26–29

Resident Project Representative’s Report of
Contractor’s Accident, 145

Retainage, Request for Adjustment of, 281

S-Curve. See Construction Progress Chart
Schedule, Advertising and Award, 176
Schedule of Values. See Allocation of Total

Contract Price
Services and Utilities Information, 198

Spreadsheet (Summary of Proposals
Received), 186

Status Report, General Project, 57
Submittal Log, Contractor, 54
Substantial Completion, Certificate of

(EJCDC), 366–76
Summary of Proposals Received 

(Spreadsheet), 186
Surety, Consent of. See Consent

of Surety

Test Report, Laboratory, 53
Testing Plan, 42
Tests, Report of Noncomplying, 300

Unconditional Waiver of Lien,
Final Payment, 377
Progress Payment, 279

Unit Price Bid, 278
Utilities and Services Information, 198

Waiver of Lien, Conditional
Final Payment, 376
Progress Payment, 279

Waiver of Lien, Unconditional
Final Payment, 377
Progress Payment, 280

Weekly Progress Report, Inspector’s, 60
Work Change Directive, EJCDC, 315–16
Work Progress, Inspector’s Daily 

Record of, 52
Work Report, Daily (Force Account), 274
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