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PREFACE

he 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,
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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.



PREFACE TO THE NINTH
EDITION

n 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.
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CHA[DTER ONE

THE PROJECT
DELIVERY SYSTEM

hroughout 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.
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2 CHAPTER ONE

TRADITIONAL
OWNER
Contractual
relationship
-+ — — — — — — — — — — — = -
Architect/ _ Field | General (prime)
Engineer Observation Contractor
only
Subcontractors Suppliers Fabricators

* Separate designer
e 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
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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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.

ADVERTISING BID

DATE OPENING DATE

fo—s

FIGURE 1.3. The Five-Step Process.
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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:

United States International

Advertise for bids.
Open bids.

1. Solicit tender.
2.

3. Award contract.

4,

Open tender.
Issue letter of acceptance.

Sign agreement or
« »
contract.

Execute contract agreement.

5. Issue Notice to Proceed.  Set commencement date.

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

NOTICE TO
PRGCEED

SIGN
AGREEMENT
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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:

Traditional architect/engineer (A/E) contract
Design/construction manager (D/CM) contract
Professional construction manager (PCM) contract

R e

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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DESIGN/CONSTRUCTION MANAGER

OWNER

Contractual

relationship
-— — —

_— P

Manager

Design/Construction

Arch.JEngr. Design
Team

Construction
Management
Team

|
Working |
relationship |
I

1

Prime
Contractor

Prime
Contractor

Prime
Contractor

» Single firm responsible for both design and construction management
* Fixed price or negotiated separate prime contracts or subcontracts
¢ Fixed-price or cost-plus-a-fee-design construction contract

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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PROFESSIONAL CONSTRUCTION MANAGER
(AGENCY CONTRACT)

OWNER

Contractual
relationship

Contractual
relationship

Working

relationship Professional

| Construction Manager
| |
! |
| ) |

Working
Architect/ relationship |
Engineer |
I
I
]
Prime Prime Prime
Contractor Contractor Contractor

* Three-party team of owner, designer, and construction manager
» Fixed price or negotiated separate prime contracts directly with the

owner

* Construction manager may act as owner's agent to extent delegated
* Negotiated professional fee for construction management services
* Negotiated professional fee for design services

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/Gontrol

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.



CHAPTER ONE

DESIGN/BUILDER

OWNER

Contractual
relationship

Designer/Builder

Design Team
(Architect/Engineer)

Construction
Team
(General Contractor)

(Joint Venture, Subcontract,
or Single Firm)

Subcontractors Suppliers

Fabricators

* Combined designer and construction contractor
¢ Numerous subcontractors

* Fixed price, guaranteed maximum price, or cost plus fixed fee

for design—build contract
* No separate fee for design services

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

FIGURE 1.6. Design—Build Contract
Relationships (Similar to Turnkey
Construction).

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

Local building department (code enforcement)
Soils inspectors

Inspectors of other agencies whose facilities are involved
Utility company inspectors

M

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

Manufacturers’ representatives (special equipment or
materials)

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

Level

Owner or Architect/Engineer

Contractor

Project Management Project Manager
Project Engineer
Project Architect
Project Director
Contracting Officer
Construction Management
Resident Engineer

Resident Architect

Construction Manager

Project Manager

General Superintendent

Construction Manager

Construction Manager
Project Engineer

Superintendent

Construction Coordinator

Resident Manager

Functional Management

Project Representative

Resident Engineer
Resident Inspector

Inspector

Resident Project Representative

Project Engineer
Superintendent
Foreman

CQC Representative

Quality Control Supervisor

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
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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

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.

TOP
GSA/PBS
MANAGEMENT
t
top managemen LEVEL
P8BS
project manager
"[ PROJECT
r I MANAGEMENT
LEVEL
Principal-in-charge Contractual Principal-in-charge
architect/engineer relationship construction manager
Project PBS functional PBS deputy Construction c::g;gggz:);‘
architect managers project manager executive LEVEL
-— -} ] T I _______________
| I | I 1 1
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FIGURE 1.8. Functional Relationships under a General Services Administration Professional Construction Management Contract.
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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).! They are available from ASCE, NSPE,
AGC, or ACEC.? 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

IEJCDC 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).

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

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

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.

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
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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 ACM 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 checKklist 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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CONTRACTOR'S ENGINEERING
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Project Managers —_— — _I
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Project Engineering 1
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Line of direct authority

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

Line of technical
supervision and advice

FIGURE 1.9. Typical Organization of an
Engineering Department of a Small-Size
Contractor.

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



The Project Delivery System 17

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 CONCEPT®

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.

SPartnering, 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. Ata
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:

Creation of a Partnering charter
Development of an issue-resolution process
Development of a joint evaluation process
Discussion of individual roles and concerns

Uik b=

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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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

5-1.16 PARTNERING

The State will promote the formation of a “Partnering” relationship
with the Contractor in order to effectively complete the contract to the
benefit of both parties. The purpose of this relationship will be to
maintain cooperative communication and mutually resolve conflicts
at the lowest possible management level.

The Contractor may request the formation of such a “Partnering”
relationship by submitting a request in writing to the Engineer after
approval of the contract. If the Contractor’s request for “Partnering”
is approved by the Engineer, scheduling of a “Partnering” workshop,
selecting the “Partnering” facilitator and workshop site, and other
administrative details shall be as agreed to by both parties.

The costs involved in providing a facilitator and a workshop site
will be borne equally by the State and the Contractor. The Contractor
shall, pay all compensation for the wages and expenses of the
facilitator, and of the expenses for obtaining the workshop site. The
State's share of such costs will be reimbursed to the Contractor in a
change order written by the Engineer. Markups will not be added. All
other costs associated with the “Partnering” relationship will be borne
separately by the party incurring the costs.

The establishment of a “Partnering” relationship will not change
or modify the terms and conditions of the contract and will not relieve
cither party of the legal requirements of the contract.

FIGURE 1.10. Example of Specifications Provision for
Partnering from a DOT Specification.

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

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.

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.

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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CHAPTER TWO

RESPONSIBILITY AND
AUTHORITY

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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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]).!

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.

1See Construction Claims Monthly, Sept. 1984, p. 5, Business Publishers
Inc., 2601 University Blvd. West, Silver Spring, MD 20910-3928.

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.I11.) 1985] a federal
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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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Responsibility?

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.

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.

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.

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.

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.

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

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.

10.

11.

12.

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

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.

. 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.

() 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.

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.

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.

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.

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,
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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

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.

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
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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

of Resident Project Representative

SUGGESTED FORMAT
(for use with No. 1910-1, 1996 Edition)

This is EXHIBIT D, consisting of pages, referred to in and

part of the Agreement between OWNER and ENGINEER for
Professional Services dated s .

Duties, Responsibilities, and Limitations of Authority

Initial:
OWNER
ENGINEER

D6.02 Resident Project Representative

Paragraph 1.01C of the Agreement is amended and supplemented to include the following agreement of the parties:

A. ENGINEER shall furnish a Resident Project Representative (“RPR"), assistants, and other field staff to
assist ENGINEER in observing progress and quality of the Work. The RPR, assistants, and other field staff under this
Exhibit D may provide full time representation or may provide representation to a lesser degree.

B. Through such additional observations of Contractor’s work in progress and field checks of materials and
equipment by the RPR and assistants, ENGINEER shall endeavor to provide further protection for OWNER against defects
and deficiencies in the Work. However, ENGINEER shall not, during such visits or as a result of such observations of
Contractor’s work in progress, supervise, direct, or have control over the Coniractor’s Work nor shall ENGINEER have
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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.)
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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.

b. Assist ENGINEER in serving as OWNER's liaison with Contractor when Contractor’s
operations affect OWNER's on-Site operations.
c. Assist in obtaining from OWNER additional details or information, when required for proper
execution of the Work.
5. Interpretation of Contract Documents: Report to ENGINEER when clarifications and interpretations

of the Contract Documents are needed and transmit to Contractor clarifications and interpretations as
issued by ENGINEER.

6. Shop Drawings and Samples:
a.

Record date of receipt of Samples and approved Shop Drawings.

b. Receive Samples which are furnished at the Site by Contractor, and notify ENGINEER of
availability of Samples for examination.
c. Advise ENGINEER and Contractor of the commencement of any portion of the Work requiring
a Shop Drawing or Sample submittal for which RPR believes that the submittal has not been
approved by ENGINEER.
7. Modifications: Consider and evaluate Contractor’s suggestions for modifications in Drawings or

Specifications and report with RPR’s recommendations to ENGINEER. Transmit to Contractor in
writing decisions as issued by ENGINEER.

8. Review of Work and Rejection of Defective Work:
a.

Conduct on-Site observations of Contractor’s work in progress to assist ENGINEER in
determining if the Work is in general proceeding in accordance with the Contract Documents.

Report to ENGINEER whenever RPR believes that any part of Contractor’s work in progress
will not produce a completed Project that conforms generally to the Contract Documents or will
prejudice the integrity of the design concept of the completed Project as a functioning whole as
indicated in the Contract Documents, or has been damaged, or does not meet the requirements
of any inspection, test or approval required to be made; and advise ENGINEER of that part of
work in progress that RPR believes should be corrected or rejected or should be uncovered for
observation, or requires special testing, inspection or approval.

9. Inspections, Tests. and System Startups:
a.

Consult with ENGINEER in advance of scheduled major inspections, tests, and systems
startups of important phases of the Work.

Verify that tests, equipment, and systems start-ups and operating and maintenance training are
conducted in the presence of appropriate OWNER's personnel, and that Contractor maintains
adequate records thereof.

Observe, record, and report to ENGINEER appropriate details relative to the test procedures
and systems startups.

Accompany visiting inspectors representing public or other agencies having jurisdiction over
the Project, record the results of these inspections, and report to ENGINEER.

Page 2 of ___ Pages
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10.  Records:

a. Maintain at the Site orderly files for correspondence, reports of job conferences, reproductions
of original Contract Documents including all Change Orders, Field Orders, Work Change
Directives, Addenda, additional Drawings issucd subsequent to the execution of the Contract,
ENGINEER’s clarifications and interpretations of the Contract Documents, progress reports,
Shop Drawing and Sample submittals received from and delivered to Contractor, and other
Project related documents.

b. Prepare a daily report or keep a diary or log book, recording Contractor’s hours on the Site,
weather conditions, data relative to questions of Change Orders, Field Orders, Work Change
Directives, or changed conditions, Site visitors, daily activities, decisions, observations in
general, and specific observations in more detail as in the case of observing test procedures;
and send copies to ENGINEER.

c. Record names, addresses and telephone numbers of all Contractors, subcontractors, and major
suppliers of materials and equipment.

d. Maintain records for use in preparing Project documentation.

€. Upon completion of the Work, furnish original set of all RPR Project documentation to
ENGINEER.

11.  Reports:

a. Furnish to ENGINEER periodic reports as required of progress of the Work and of
Contractor’s compliance with the progress schedule and schedule of Shop Drawing and Sample
submittals.

b. Draft and recommend to ENGINEER proposed Change Orders, Work Change Directives, and
Field Orders. Obtain backup material from Contractor.

c. Furnish to ENGINEER and OWNER copies of all inspection, test, and system startup reports.

d. Report immediately to ENGINEER the occurrence of any Site accidents, any Hazardous
Environmental Conditions, emergencies, or acts of God endangering the Work, and property
damaged by fire or other causes.

12.  Payment Reqguests: Review Applications for Payment with Contractor for compliance with the
established procedure for their submission and forward with recommendations to ENGINEER, noting
particularly the relationship of the payment requested to the schedule of values, Work completed, and
materials and equipment delivered at the Site but not incorporated in the Work.

13.  Certificates, Operation and Maintenance Manuals: During the course of the Work, verify that
materials and equipment certificates, operation and maintenance manuals and other data required by
the Specifications to be assembled and furnished by Contractor are applicable to the items actually
installed and in accordance with the Contract Documents, and have these documents delivered to
ENGINEER for review and forwarding to OWNER prior to payment for that part of the Work.

14.  Completion:

a. Before ENGINEER issues a Certificate of Substantial Completion, submit to Contractor a list
of observed items requiring completion or correction.

b. Observe whether Contractor has arranged for inspections required by Laws and Regulations,
including but not limited to those 10 be performed by public agencies having jurisdiction over
the Work.

Page 3 of _ Pages
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c. Participate in a final inspection in the company of ENGINEER, OWNER, and Contractor and
prepare a final list of items to be completed or corrected.

d. Observe whether all iterns on final list have been completed or corrected and make
recommendations to ENGINEER concerning acceptance and issuance of the Notice of
Acceptability of the Work.

D. Resident Project Representative shall not:

1. Authorize any deviation from the Contract Documents or substitution of materials or equipment
(including “or-equal” items).

2. Exceed limitations of ENGINEER’s authority as set forth in the Agreement or the Contract
Documents.

3. Undertake any of the responsibilities of Contractor, subcontractors, suppliers, or Contractor’s
superintendent.

4. Advise on, issue directions relative to or assume contro} over any aspect of the means, methods,

techniques, sequences or procedures of Contractor’s work unless such advice or directions are
specifically required by the Contract Documents.

5. Advise on, issue directions regarding, or assume control over safety precautions and programs in
connection with the activities or operations of OWNER or Contractor.

6. Participate in specialized field or laboratory tests or inspections conducted off-site by others except as
specifically authorized by ENGINEER.

7. Accept Shop Drawing or Sample submittals from anyone other than Contractor.

8. Authorize OWNER to occupy the Project in whole or in part.

Page 4 of __ Pages
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CHAPTER TWO

Review Questions

1. What is apparent authority?

Give an example of delegated authority.

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

vise the work?

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?

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

10.

11.

12.

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.

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.

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

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?



CHAPTER THREE

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.

31
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FIGURE 3.1. Part of a Large Agency-Owned Construction Field Office Complex, Aguamilpa Hydroelectric

Project, Nayarit, Mexico.

(Acting agency in the above photograph: Comisién Federal de Electriciodaol.)

“‘ L1 0w e

FIGURE 3.2. Typical Contractor’s Field Office Trailer.

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



Resident Project Representative Office Responsibilities 33

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,

PROJECT No. 1553-04
SPECIFIED SUBMITTALS & EVENTS: CHRONOLOGICAL
Submittal or Event item By Reference
PRE BID
1. Bidders Qualifications NASA B
2. Pre Work Conference NASA SP
BID OPENING + 10 DAYS
1. Pre Award Survey NASA 1B
WITHIN 5 DAYS AFTER NOTICE TO PROCEED
1. Commence Work (Also Resident Engr on site) Contr/A&E B 22
WITHIN 14 DAYS AFTER NOTICE TO PROCEED
1. Working Schedule Contr IB 29; SP 5.1
WITHIN 15 DAYS AFTER NOTICE TO PROCEED
1. CPM Job Schedule Contr 1B 26
2. Shop Drawing & Equipment List Schedule Contr 1B 23
3. Shop Drawing & Equipment List—1st Submittal Contr 1B 33
4. Quality Control Program-—1st Submittal Contr 1B 70
5. Notify Contr Officer of Struct Steel Deliv Locn Contr SP 13.1
6. AC Water Pipe Materials List Contr TS 579
WITHIN 30 DAYS AFTER NOTICE TO PROCEED
1. Receive & Review Schedule of Submittals NASA/A&E 1B 23
2. Report Status of Subcontr & Purchase Orders Contr 1B 56
3. Schedule of Submittals (Final) Contr SP 9.2
4, Electrical Shop Dwgs & Lists Contr TS 587
WITHIN 45 DAYS AFTER NOTICE TO PROCEED
1. Quality Control Program Submittal (Final) Contr/A&E SP 4.5
WITHIN 60 DAYS AFTER NOTICE TO PROCEED
1 Plumbing: Proposed Matis List Contr TS 407
2 Electrical: Proposed Matls List Contr TS 470
3. Low Press Comp Air: Proposed Matls List Contr TS 480
4 Fire Protec Equipt: Prop. Matls List & Shop Dwgs Contr TS 507
5 Ventil. System: Proposed Matis List Contr TS 554
30 DAYS BEFORE COMPLETION
1. Equipment Manuals Contr 1B 24, SP 9.5
BEFORE COMPLETION (NO SPECIFIED TIMETABLE)
1. Dwg. Change Incorporation (As-Built Dwgs) Contr IB33;SP 1.5
NO SPECIFIED TIME FROM NOTICE OR AWARD
1. Report of Subcontractors over $10,000
Update annually Contr 1B 54
2 5 Days after award of subcontract: Statement to NASA of
Subcontr and data Contr 1B 53
3 30 Days before starting specific phase of work: Detailed
quality control plan Contr 1B 71
4, Prior to fabrication (General items): Shop Dwg Approvals  Contr SP 1.1
5. Return of Contr Submittals (Appr/Not Appr) A&E SP 1.6
6. Plan for tracking & processing contr Submittals A&E A&E Contract
7. Concrete affidavits from Weighmaster Before Concrete
Placement Contr TS 176; 102
8. Conc Matls Test Reports: As Work Progresses Contr TS 182; 185
- Design Mix for Concrets: 15 Days before Start of Speciti-
od Work Contr TS 183
10.  Hardware Samples Contr TS 344
Contract Cost Breakdown & Payroll Reports 1878
PERIODIC
1. Monthly: Reports on Tests and Inspections Contr SP 47
2. Monthly: Progress Payment Cenrtification A&E AS&E Contract
3. Monthly: Quality Control Meetings Contr/A&E A&E Contract
4, Twice Monthly: Const Schedule & Progress Mtg Contr/A&E AS&E Contract
5. Weekly: Construction Status Reports A&E A&E Contract

FIGURE 3.3. List of Project Milestones.
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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
One or more plan tables and drafting stools
A plan rack or “stick file”
A four- or five-drawer filing cabinet
Telephone service (not coin-operated)
Bookcase
Inside toilet and lavatory (or adjacent portable unit)
Water, power, and lights

XN B

Heating and cooling facilities, as required

_.
e

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:

Report forms

Field books or “record books” for diaries
Stationery

Transmittal forms

Envelopes (all sizes)

Multipurpose/copy paper

Columnar pads (for estimating)

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

¥ ®NAT WD

Pens, pencils, felt-tip pens, highlighter pens

._.
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Rejection or nonconforming tags

[
[

. 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)
Cellular telephones

Two-way radios (walkie-talkies)

Cordless landline telephones

A

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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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 reccommendations 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

FIGURE 3.4. Typical Cellular Phone.



36 CHAPTER THREE

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.

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
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Project Size Inspection

Person-Years/Year

1.0
2.5

Less than $1 million per year
$1 to $5 million per year
Over $5 million per year

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

2.5 plus 2.0 for each additional
$5 million or portion thereof

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

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 (FCls)

The value of the FCI is based upon a benefit-to-cost rela-
tionship, wherein

benefits
FCl = ———
costs
percent of time spent _, respective
in inspection ay rates
FCI = P Py
all field pay rates

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

I, and I, = inspection time by the Resident Engineer
and inspector, respectively

35
3 30
z Resident engineer
2 25 plus inspectors \
o / (E&I)
s
§ 20 Field clerk
= (CLK)
S 15 Const.
o cost/Yr
s 10 / To 1 mil.
= 3 million
f 5 § million
% ,ll aia 10 million
0

o 1 2 3 4 5 6 7 8 9
Person years/Year

Field Staff
E&!I Clk
1 [¢]
1.5 05
2 1
4 156
10 11 12 FIGURE 3.7. Breakdown of Field Office

Staffing Guidelines.
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Field Cost
Case Type Classification Administrative/ Clerical Work Inspection Index*
Management (FCI)
1 Res. Engineer 25% 55% 20%
0.20
2 Res. Engineer 30% 65% 5%
(not advised) Inspector 5% 20% 75% 0.28
3 Res. Engineer 30% none 70%
(preferred) Field Clerk none 100% none 0.53
4 Res. Engineer 35% none 65%
Field Clerk none 100% none 0.62
Inspector 5% none 95%
* Field cost index (FCI) represents the value of inspections generated by each dollar spent on field staffing costs

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

and
R = pay rate for each respective field classification

R, R.and R; = 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:

R, = 58.00 per hour
R; = 29.00 per hour
R. = 18.00 per hour

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

IR, 020 X 58.0
R 58.0

(G

FCI =

= 0.20

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

IR, + LR
R+ R,
(0.05 X 58.00) + (0.75 X 29.00)
58.00 + 29.00
0.28 (low)

FCI

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

IR, 0.70 X 58.00
R, + R_  58.00 + 18.00

FCI = = 0.53 ( good)

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

_ LR A+LR
R, + R + R,
(0.65 X 58.00) + (0.95 X 29.00)
B 58.00 + 29.00 + 18.00
0.62 ( good)

FCI

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,
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FIGURE 3.9. Average Distribution of Field Costs in Dollars per 100 Dollars, by Activity.

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:

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

16 m? (2.4 m by 6.4 m body)
168 ft> (8 by 21 ft)

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

24 m? (2.4 m by 9.7 m body)

Resident Engineer only

Resident Engineer and a
clerk

Resident Engineer, one
inspector, and a clerk 256 ft* (8 by 32 ft)

Resident Engineer plus 39 m? (3.0 m by 12.8 m body)
two inspectors and a clerk 420 ft* (10 by 42 ft)

Secondary Field Office

12 m? (2.4 m by 4.9 m body)
128 ft* (8 by 16 ft)

One inspector or field
engineer

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.

RESIDENT ENGINEER UTILIZATION
Allotment of Resident Engineer’s Time

Clerical
50.0%

28.0%

Case 2—RE + Inspector

Management
22.0%

Inspection

Clerical
24.0% Management
23.0%
Inspection
53.0%

Case 3—RE + Clerk

FIGURE 3.10. Allotment of Resident Engineer’s Time.
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FIGURE 3.11. Typical Floor Layout of Available Construction Field Office Trailers.

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,
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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



44 CHAPTER THREE

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 (RFlIs)

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

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/E project manager

Design reviewers

General contractor

Resident Project Representative

Subcontractors

oo g

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.

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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CHAPTER FOUR

DOCUMENTATION: RECORDS AND REPORTS

n 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
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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
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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)
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10.5

10.6

10.7

10.8

10.9

10.10

10.11
10.12
10.13
10.14

11.0
11.1
11.2
11.3

11.4
11.5
11.6
12.0
12.1
12.2

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
Time of Work

10.6.1  Delays in the Work

10.6.2  Time Extensions

10.6.3  Suspension of Work

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
Record Drawings

10.8.1 Updates During Construction

10.8.2  Final Record Drawings

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

Disputes, Protests, and Claims

10.10.1 Contractor-Initiated Actions
10.10.2 Owner/Engineer Documentation
Safety and Health (OSHA)

Beneficial Use/Partial Utilization
Maps

Outside Services

10.14.1 Surveys

10.14.2 Testing Laboratories
10.14.3 Special Inspections

10.14.4 Consultants

PROJECT CLOSEOUT

Operational Testing and Evaluation
Punch Lists

Final Submittals from Contractor

11.3.1  Record Drawings
11.3.2  Keying Schedule
11.3.3  Spare Parts
11.3.4 Tools

Notice of Completion
Final Progress Payment
Release of Retainage and Withholding

O&M AND PROJECT STARTUP

Correspondence with Contractors and Manufacturers
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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DAILY CONSTRUCTION REPORT

o are fictitious DATE 30 Aug 2008
u
::r illustration only S|M|T|W|TH|F|S
DAY X
Brite
. . Sun Clear | Overcast | Rain Snow
PROJECT Reservoir 1-D and pump station WEATHER X
JOB NO. 00-03 To32 | 32-50 | 50-70 | 70-85 | 85up
CLIENT City of Fullerton TEMP. X
CONTRACTOR H&H Constructors, Inc. still | Moder. High
PROJECT MANAGER E.R. Fisk WIND X Report
Dry | Moder. | Humid No.
HUMIDITY X 197
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

Hitachi EX60URG excavator; CAT 970F loader

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

slope trimming is continuing with the dozer.

Bottom of basin is being trimmed to grade with the CAT 970 loader.

and replaced with sand.

crossover riser was cast using Class “C” concrete per spec.

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

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.

Trench backfill: mud that was being washed into the 10-2 pressure line trench during previous rain is being removed

Thrust block concrete was placed in the two 45-deg bends in the 400 mm by-pass line and conc. encasement of the

ATTACHMENTS: Quantity Sheet [ ] Calculations
DISTRIBUTION: 1. Proj. Mgr.

2. Field Office

3. File

4. Client BY R.E.Barnes

[ ] Add'l Remarks Other

PAGE 1 OF 3 PAGES

TITLE RESIDENT ENGINEER

FIGURE 4.1a. Daily Construction Report.
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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

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

sed aré fictitious

Data U ation onYy

sor ilustf

BY R.E.Barnes

PAGE 2 OF 3 PAGES
TITLE RESIDENT ENGINEER

FIGURE 4.1b. Quantity Sheet.

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).

. 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

Brsdaond
T e R )

Rough slope trimming at SW side

PAGE 3 OF 3 PAGES
BY R.E. Barnes TITLE RESIDENT ENGINEER

FIGURE 4.1c. Digital Progress Photos.



52 CHAPTER FOUR
INSPECTOR’S DAILY RECORD
OF WORK PROGRESS
For submittal to Rasident Project Rep. to compile Daily Construction Report DAY .n-“nin
Project Title APOLLO RESERVOIR Project No. 00-03 WEATHER [ee [Cer  [orgesfron oo
. TEMP. Todz |[3250 50& 7085 las n
Feature EMBANKMENT CONTROL Date 2 FEB 2000 WIND Sop - | [ mEléy
5 e e
Contractor Sem onsr (SUB) Type of Work l:_AKTH W_ORK HUMIDITY -
CONTRACTOR'S WORK FORCE (Indicate classifications, including Subcontractor personnel)
ONE FOREMAN | 2 EGUIF OPERATORS
EQUIPMENT IN USE OR IDLED (identity which)
ONE (AT 6238 ELEV. SCRAPER. ; (Z) CAT D-3 DozE&RS (ONE Powd (OR REFPAIR)
CAT 140 ¢ GRADER.; [HTACHI EXGOURG EXCAVATOR,; CAT Gr0F LWOADER
MATERIALS OR EQUIPMENT DELIVERED _VCI7_PIPE PELIVERED T0 SITE
NON-CONFORMING MATERIALS OR WORK (Describe reason for non-conformance} ———
VCP PELIVERY TOPAY INCL. 14 LENGTHS LU//QFJECTABLE PEFECTS .
FIELD PROBLEMS (which could result in deiay or claim)_P/ SCAVERY dF EXFPANSIVE QLAY I ARCA NOT SHOUN
IN SoS REPORTS . REPORT TQ ENGR. FIR (NSTRYCTIONS,
QUANTITIES OF PAY ITEMS PLACED __9 5 m QIFE TRENCH EKCAVATION ; Y6m OF PIPE BEPDED,
LA, JOINTED. lm FULLY BACKFILLED ANP COMPACTED, [Im PIFE ZONE BACKFILLED
W/SAND ONUy. NO FAVING OVER TRENGHES YET.
SUMMARY OF CONSTRUCTION ACTIVITIES
EXCAVATION OF BASIN AREA_CONTINUING .
TRENCH EXCAVATION & BACKFILL FOR INLET/OUTLET PIPELING
DELIVERY OF PIPE MATERIALS T0 SITE
CONSTRUCTION FENCING CONTINUING gare ficlitious \
\ pata use tiof only ‘
sor lustrat™ =~ 3
—
FOLLOWUP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES .. ..
RE~CHECKED EKCAVATION & RECOMPACTION OF TRENCH BACK Fitl OVER 00mm RECP
INLET/0OreT LINE To ASSURE 90%, OENSITY. IT (S Gk 0w, CHECKS 04T AT 2£93%
AT ALL LEVELS.,
DISTRIBUTION 1. Field Otfice
2. Inspector
Inspector %%75‘”"“4
Fisk Form 8-5
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 4. Diary. A daily diary should be maintained by each
or purpose of the call. While cell phones are portable and member of the field staff. This book may end up in
make communication easy, this important construction court, so it should be neatly and accurately recorded.
record should not be omitted just because the phone log is An entry should be made every day, whether or not
inconveniently located back in the field office. work was performed. The detailed contents and form
3. Tests of materials. A record should be kept of all mate- of the diary will be described later in this chapter (see

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.

Figure 4.7).

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.



Documentation: Records and Reports 53

é’ %,
SN, 'l'winim! Laboratories of Southev: Califouria, Jne

®.R. Fisk & Ass.crates
1224 Fast Katel'a

DISTRIBUTION
E.R. Fisk & Assoc. -~ 2

Smith Construction -1

Blayman Concrete - 1

El Segundo Building Dept. -1
C & C Ready Mix - 1

3310 Alrport Way / Maifing Address P.O. Box 47 / Long Baach, CA 90801 / (21 3) $26-3358 71213) 636-2386 / (714) 5206432
TESTING BRANCH OFFICE: 1514-D North Susan Strest/ Santa Ana, CA 92703 /(714) 554-2645

COMPRESSION TESTS ON CONCRETE CYLINDERS

Suile 115
Orange, CA 92667
PROJECT Galasy OfTice Tower
ADDRESS 12891 Galaxy Way, El Segundo, CA
ARCHITECT J.K. Jones Association CONTRACTOR Smith Construsi on
ENGINEER Martin & Brayton SUBCONTRACTOR Blavman Conc-ete
SAMPLE FROM Second floor slab, A-C to 7-9
PECIFIED
Mix LB 87-1061 NG 400D @ 28 days
DATE CAST 1-28-87 simp 43" gpecmen size 6" x 12"
DATE TESTED 2-4-87 2-25-87 2-25-87
SPECIMEN NO. 2A 2B 2C
COMPRESSION 7 days 28 days 28 days
TOTAL LOAD LBS. 86,000 122,500 125,000
POUNDS PER S0 v, 3,040 4,330 A 420
AREA. SQ. IN. 28.27
28 day average = 4,375
COMPLIANCE 28 day test complies with specified strength
MADE BY: DELIVERED BY RECEIVED ON:
SPECIMENS Harold Johnson TLSC 1-29-87

ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS AUTHORIZATION FOR PUBLICATION OF GUR REPORT:! N ION A EXTRACTS FROM
REGARDING THEM IS RESERVED PENDING OUR WPRITTEN APPROVAL AS A MUTUAL PROTECTION YO CLIENTS THE PUBLIC AND OURSELVES § concLusions O & o

EXAMINATION NO. 87-19685

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.

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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CONTRACTOR SUBMITTAL LOG
Project 5 MGD Treatment Plant Addition Project Mgr. R. E. Barnes
Job No. 00-042 Contractor ABC Constructors Inc.
Action
5 Trans. Subcontractor Con- No. .5 gg 5 No.
R::,Zv mittal Description ‘T'?::‘[:r Copies % 33 22 g R:,; Copfes Remarks
No. . Recd.| x cla Ll 28] © Ret'd.
Ref. Spec. Section No. w g 28>z %
EEEE AR
Plan View--Aeration Basin
6-11-99 78 Secondary Sed. Tanks 6 X 6-21-99 5
Dissolved Air Flot. Thickener 01300
Al g
61299 | 79 Flectical materials st { Deterson 6 |6 [ 71799 | s
16050
6-12-99 80 Warranty covering Acme Kitchen Unit 3A 6 X 6-14-99 S
11460
6-12-99 81 Metal Compartment Dwgs---Color Card 68 6 X 7-19-99 5
10150
6-12-99 8 Cell-tite Resin system 69 6 X 6-18-99 S
09800
Harris & Foote Bee Change Order No.
6-12-99 83 Pumps, Flow Detector, Motors, - 6 7-19-99 5 CO-003
Frequency Drive 02660
Wallace & Tiern
61299 | 84 Chiormation Equipment dace s e s |6 K ]6-1899 | 5
11200
Approved "or equal”
6-12-99 85 Curing Compound 74 6 6-18-99 5 tems
03370
Wall spool
6-18-99 86 Blower Solids Bldg 80 0 6-21-99 5
15050
S. Primary Sludge
6-21-99 | 87 Digester Slab 77 1 6 6-22-99 5
11300

Contractor Submittal Log provides @ permanent record of ali submittals by the contracto

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).

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.

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

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.

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.

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

r of shop drawings, samples, and other requested data recewved during construction

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):

Project name and job number.

Client’s name (name of project owner).

Contractor’s name (general contractor only).

Name of the Project Manager for the design organization.

M e

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.
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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.)

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
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Hydroelectric Project
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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 rno
numbers should be skipped.
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FIGURE 4.7. Sample Diary Page.

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

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.”

. 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.

. Record any work or material in place that does not cor-

respond with the drawings or specifications, as well as
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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 man