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PREFACE

NEW TO THIS EDITION

Mr. Fisk’s original preface still remains applicable to this, the
tenth edition:

The principal objective of this book is to provide those of us who
are active in the construction industry with a single source of
information that will help address the responsibilities and risks
that we are likely to encounter.

The principles covered in this book have been gleaned from
hundreds of projects worth billions of dollars over hundreds
of years of construction. They are applicable to: horizontal
as well as vertical construction; small and large projects; and
government, commercial, industrial, and private construc-
tion. All may not be applicable to a particular project, but
they remain valid principles nonetheless.

The revisions in this edition were necessary because of
changes in technology and industry practices as well as shifts
in the way that owners choose to have projects constructed.
There have been some changes made as a result of user
feedback and chapters reorganized in order to improve the
flow of the material.

® The material covering Preconstruction Conferences in
Chapters 10 and 12 has been combined into Chapter 12
to minimize redundancy and to improve readability.

® Since so many projects are now being constructed
using the Design-Build (DB) project delivery system,
it became appropriate to elaborate further on how DB
impacts the principles discussed throughout the book.

® With almost universal usage of computers to schedule
projects, arrow diagramming has fallen into disuse and
hence most of the arrow diagramming discussion was
removed from Chapter 14.

® Leadership in Energy and Environmental Design
(LEED) has become so prevalent in the construction
industry that the author felt it appropriate to address its
impacts on material already presented in the book.

® The National Pollutant Discharge Elimination System
(NPDES) was added to Chapter 8 because those per-
mits are required on the vast majority of construction
projects and a Resident Project Representative needs to
understand them.

® Experience Modification Rating (EMR) was also added
to Chapter 8 to further emphasize the importance of
safety on all construction sites.

® Due to the widespread use of electronic project admin-
istration on construction projects, more emphasis was
placed on electronic reporting and usage of electronic
devices.

® There have been some changes to chapter questions
in order to be consistent with the revised text material.

Principal contributors to this tenth edition were Mr. Scott
Arias PMP, PSP, CPC, and Dr. Bryan Dyer PE, PLS, LEED AP,
both professors in the Construction Management program
at Eastern Kentucky University. Mr. Arias, President of ACE
Consulting, Nicholasville, KY, brought his considerable sched-
uling expertise and worldwide construction experience to
this revision, and Dr. Dyer, President of Dyer and Associates,
Richmond, KY, contributed extensive insights into Design—
Build construction as well as LEED. I owe them both a great
deal of gratitude for their significant contributions to improv-
ing the breadth and depth of this edition. I also wish to thank
my wife, Karen Reynolds, for her patience and support while
I worked on this revision. And last, but not least, I wish to
thank my mentor, Mr. Ed Fisk, who taught me so much and
gave me the opportunity to keep his vision alive in this text-
book. He is sorely missed.

While many people have contributed to writing this
book throughout the years, I alone take responsibility for
any errors found in this edition.

The author is grateful to the many contributions made
since this book was first published. Contributors to previous
editions included: Julius (Jim) Calhoun, Esq., Asst. General
Counsel for Montgomery-Watson in Pasadena, CA (ret.);

v



vi Preface

Gary L. McFarland, PE, and Charles H. Lawrance, PE,
President and Vice-President, respectively, of Lawrance, Fisk,
& McFarland, Inc., of Santa Barbara, CA; Wendell Rigby,
PE, former Senior Civil Engineer of the City of Thousand
Oaks, CA; Albert Rodriguez, CPCU, ARM, President,
Rodriguez Consulting Group, Inc., Jacksonville, FL; Robert
Rubin, Esq., PE, of Postner & Rubin, Attorneys-at-Law, New
York, NY; Joseph Litvin, Esq., PE, Attorney-at-Law, Dayton,
OH; Arthur Schwartz, Esq., General Counsel for the National
Society of Professional Engineers, Alexandria, VA; Robert
Smith, Esq., PE, of Wickwire Gavin, PC of Madison, WI,
General Counsel for the Engineers Joint Contract Documents
Committee (EJCDC); members of the EJCDC whose con-
tributions to the tools of the contract administrator are
without equal; Donald Scarborough, President of Forward
Associates, Ltd., of Novato, CA; William W. Gurry, President
of Wm. Gurry & Associates, Atlanta, GA; Associated General
Contractors of America; Mr. Harold Good, CPPO, formerly
Director of Procurement and Contracting for the City of
Palm Springs; W. Gary Craig, PE, President of ProjectEDGE;
Mr. Steven E. Williams, Autodesk Inc; Mr. Matt Gumm,
Alliance Corporation; and Mr. James Dall, Dormitory

Authority—New York. The author would also like to thank
the reviewers of this edition for their helpful insights: Scott
Arias and Bryan Dyer, Eastern Kentucky University; Denise
Gravitt, Western Illinois University; and Matthew W. Nawn,
Frederick Community College.

Download Instructor Resources from
the Instructor Resource Center

To access supplementary materials online, instructors need to
request an instructor access code. Go to www.pearsonhigh-
ered.com/irc to register for an instructor access code. Within
48 hours of registering, you will receive a confirming e-mail
including an instructor access code. Once you have received
your code, locate your text in the online catalog and click
on the “Instructor Resources” button on the left side of the
catalog product page. Select a supplement, and a login page
will appear. Once you have logged in, you can access instruc-
tor material for all Prentice Hall textbooks. If you have any
difficulties accessing the site or downloading a supplement,
please contact Customer Service at http://247pearsoned.
custhelp.com/.


http://247pearsoned.custhelp.com/
http://247pearsoned.custhelp.com/
www.pearsonhighered.com/irc
www.pearsonhighered.com/irc

ABOUT THE AUTHORS

Edward R. Fisk, PE, LS,
was a construction consul-
tant in Orange, California.
He was a licensed civil and
structural engineer, land
surveyor, and licensed gen-
eral contractor and held
licenses in 13 states. Before
becoming an independent
consultant, he was presi-
dent of Gleason, Peacock, &
Fisk, Inc., of Brea, CA, construction consultants; vice presi-
dent of Lawrence, Fisk, & McFarland, Inc., engineers, of Santa
Barbara, CA; and vice president of Construction Services for
Wilsey & Ham, engineers, Foster City, CA. Prior to that he
served as Corporate Director of Construction Management
for J.M. Montgomery Engineers (now MWH Global), and
VTN Consolidated, Inc., and was an Engineer and a Field
Engineer for Bechtel Corp., Power Division. He had exten-
sive experience in both the public and private sectors. He
was a Life Fellow of the American Society of Civil Engineers
and former chairman of its Construction Division and was
a Fellow of the National Academy of Forensic Engineers.
He taught short courses statewide at the University of
California, Berkeley, Institute of Transportation Studies, and
at the University of Washington, Engineering Professional
Programs, Seattle, for many years. He lectured nationally and
internationally for the American Society of Civil Engineers
until succeeded by coauthor Wayne Reynolds.

Wayne D. Reynolds, PE,
is a Professor and Program
Coordinator in the Depart-
ment of Applied Engineer-
ing and Technology at
Eastern Kentucky Univer-
sity. He teaches or has
taught introduction to con-
struction, project organiza-
tion and supervision, sched-
uling and cost control,
contracts and bidding, quantity and cost estimating, engineer-
ing economy, statics, structures, and soils in the Construction
Management program. He also lectures nationally and inter-
nationally for the American Society of Civil Engineers. He
received his B.S. degree from the U.S. Military Academy and
M.S. degree in civil engineering from the Ohio State Univer-
sity. Mr. Reynolds has experience in design and construction
projects including transportation facilities, navigation struc-
tures, flood protection, and institutional buildings, and has
served as Inspector, Project Engineer, Assistant Resident
Engineer, Project Manager, Deputy District Engineer, and
Contracting Officer. He was an Assistant Professor of Civil
Engineering at the U.S. Air Force Academy and completed
service in the U.S. Army Corps of Engineers as a Lieutenant
Colonel. He is a member of American Society of Civil
Engineers and the Associated Schools of Construction.

vii



This page intentionally left blank



CONTENTS

THE PROJECT DELIVERY SYSTEM 1
Project Participants 1

Construction Administration 2
The One-to-One Concept 3

The Five-Step Process of Initiating a
Project 4

Control of Quality in Construction 5
Organizational Structure of a
Construction Project 5

Staff Assignments for Construction Quality
Assurance/Control 8

Full-Time versus Part-Time Project
Representative 10

Professional Construction
Management 10

The CM Controversy 10

Engineering Definition of Professional
Construction Management 10

Fast-Track Construction 11
Design-Build Contracts 12
Design-Build Documents 12
Design-Build for Public Projects 12
Federal Design-Build Contracts® 13

Legal Barriers for State and Local Public
Projects 13

Definitions of Individual Construction
Responsibilities 13

Project Manager 13
Professional Construction Manager 14

Quality Control Representative 14

Resident Project Representative; Resident Engineer;
Resident Inspector; Resident Manager; Project
Representative 14

Inspector; Field Engineer; Quality Assurance
Supervisor 15

Contractor’s Engineering Section 15

Defining Scope of Work in a CM
Contract 15

Construction Administration Task List 16

Responsibility for Coordination of the
Trades 17

Owner’s Responsibility 18
The Partnering Concept 18

Partnering Benefits 19

Potential Problems 19

The Partnering Process 19

Closing 19

Specifying Partnering 19
Contracting for Public Works

Projects 20

Review Questions 21

RESPONSIBILITY AND AUTHORITY 22

The Resident Project Representative
and Inspectors as Members of the
Construction Team 22

Lines of Authority on Construction
Projects 22

Agency Relationship 22

Actual Authority 22

ix



X Contents

Apparent Authority 22

Delegation of Authority 23

Limited Authority 23

Summary 23
Why Have an Inspector? 23
Authority and Responsibility of the
Resident Project Representative 24

Responsibility? 25

Authority® 26

Review Questions 31

RESIDENT PROJECT REPRESENTATIVE
OFFICE RESPONSIBILITIES 32

Setting up a Field Office 32

Familiarization with Construction

Documents 33

Equipping the Field Office 35
Ordering Supplies and Equipment 35

Establishment of
Communications 35

Field Office Telephone 35
Cellular Telephone 36
Two-Way Radios (Walkie-talkies) 36
Cordless Landline Telephone 36
PDAs 37
Handling Job-Related
Information 37
Staffing Responsibilities 38
Staffing Level of Field Office 38
Types of Personnel Assigned to Field Office 39

Percent of Time Expended by Each Classification
Toward Various Tasks 39

Derivation of the Field Cost Indexes
(FCls) 40

Selection of Trailer-Type Field
Offices 40

Construction Safety 41

Development of an Inspection

Plan 43

Other Job Responsibilities 44
Construction Planning and Scheduling 44
Contractor’s Plant and Equipment 44

Leadership in Energy and Environmental Design
(LEED) 44

Measurements for Progress Payments 45

Filing of Notices and Certificates 45

Evaluation of Construction Materials and
Methods 45

Requests or Information (RFI) 45
Record Drawings 45

Review Questions 46

DOCUMENTATION: RECORDS AND
REPORTS 47

Project Documentation as Evidence
in Claims 48
Files and Records 48

Construction Filing System of a Major
Engineering Firm 48

Individual Project Records 49
Construction Records 49
Construction Field Office Files 54
Construction Progress Record 55
Electronic Record Keeping 56
Construction Reports 56
Daily Construction Reports 56
Monthly Reports 56
Construction Diary 57
Format of the Construction Diary 58
Content of the Construction Diary 60
Who Should Maintain Diaries and Daily
Reports? 60

Documentation of Intermittent

Inspection 60

Special Feedback Reports 60
Report of Field Correction 60
Concrete Batch Plant Daily Reports 63

Plant Inspector’s Report to Field
Inspector 63

Field Investigation Report 63

Documentation of Dangerous Safety
Hazard Warnings 63

Miscellaneous Records 63

Labor Standards Review Records 65
Job Conferences 68

Contractor Submittals 68

Construction Photographs 69
Public Relations Photography 69
Progress Photography 69



Contents xi

Identification of Photographs 71
Photographs as a Defense Against Claims 71
Challenges of Digital Images 72

Photographic Equipment and
Materials 72

Types of Equipment Used 72
Camera Handling 73
Selection of Still Camera Equipment 73
Digital Video Cameras in Construction 74
Selection of Film 74
Film and Camera Storage 75

Digital Cameras for Construction 75
Digital Imaging 75
Digital Camera Storage Media 75

Review Questions 76

Chapter 5

ELECTRONIC PROJECT ADMINISTRATION 77
Using Computers for Project
Administration 77

Action ltems 77

Contracts 78

Communications 79

Discussions 80

Drawings 80

Meetings 80

Phonebook 83

Photos and Webcam Videos 84

Punch Lists 84

Requests for Information (RFI) 84

Safety 86

Shop Drawings and Submittals 86

Management Reporting 86

Web-Enabled Project Management
Applications 87

Electronic Posting of Bidding Opportunity
Advertisements 87

Contractor Advertisements 88
Electronic Bid Packages 89
Standard Electronic Ad Text 89

Notification of Prebid or Preproposal
Meetings 90

Building Information Modeling (BIM) 90
What Is BIM? 92
Why Is BIM Important? 92
BIM and Integrated Project Delivery 93

Industry Trends with BIM Adoption 94

Future Opportunities and Related Topics 95
Synchronization of Multiple Electronic
Devices 96

Review Questions 97

SPECIFICATIONS AND DRAWINGS 98
What Is a Specification? 98
Conflicts Due to Drawings and
Specifications 98
Conflicts between Drawings and Specifications 98
Scope-of-Work Disputes 99
Avoiding Scope-of-Work Problems 99
The Use of Generalities in Specifications 100
Unenforceable Phrases 100
Content and Component Parts of
a Specification 101
Content of the Specifications 101
Component Parts of a Specification 101
Instructions to Bidders 101
General Conditions 102
Technical Provisions 103
What Do the Specifications Mean
to the Inspector? 103
CSIl Specifications Format—Its
Meaning and Importance 103
Original CSI 16-Division Format 104
CSl 50-Division Format 104
Transition Progress to CSI 50-Division Format 104
CSI Subgroup/Division/Section Concept 104
CSI Three-Part Technical Section Format 106
Heavy Construction Engineering
Specification Format 107
State Highway Department
Formats 107

Adaptation to City and County Civil Engineering
Projects 108

AASHTO Standard Format for Highway Construction
Specifications 108

Non-DOT Standard Specifications 109
Other Nonstandard Construction
Specifications Formats in Use 109
Project Specifications (Project Manual)
versus Special Provisions Concept 110

Project Specifications (CSI Project Manual) 111



xii Contents

Special Provisions or Supplemental
Specifications 111

Inspector Training and Knowledge
of Specifications 111

Specifications and the Inspector 112

Specification General Conditions, or
Boilerplate 112

Allowances and Tolerances in
Specifications 113

Review Questions 113

Chapter 7

USING THE SPECIFICATIONS IN CONTRACT
ADMINISTRATION 114

General Conditions of the
Construction Contract 114

International Construction
Contracts 115

General Conditions Portions of Standard
Specifications 117

Differing Site Conditions 117
Unforeseen Underground Conditions 117
Federal Guidelines 117
Types of Differing Site Conditions 118
Bidder’s Obligations 118
Sharing the Risk 118
Traditional Rule of Law 118

Use of Disclaimers of the Accuracy of Site
Information 119

Materials and Equipment 119

The Contractor and

Subcontractors 119

Shop Drawings and Samples 120
The Function of Shop Drawings 120
Approval of Shop Drawings 120
Misuse of Shop Drawings 121

Disapproving or Stopping the

Work 121

Supplementary General
Conditions 122

Technical Provisions of the
Specifications 123
Provisions for Temporary Facilities 124

Addenda to the Specifications 124

Standard Specifications 125

Master Specifications (Guide
Specifications) 126

Special Material and Product
Standards 126
Government Standards 127
UBC Standards 127
Nongovernmental Standards 127

Access to Special Standards by Resident Project
Representative and Contractor 129

Building Codes, Regulations,
Ordinances, and Permits 130

The International Building Code 130

Projects Subject to Control by More than One
Agency 131

Types of Drawings Comprising the
Construction Contract 131

Shop Drawings 131
Record Drawings 133
Order of Precedence of the Contract

Documents 133

Review Questions 133

CONSTRUCTION LAWS AND LABOR
RELATIONS 134

Compliance with Laws and
Regulations 134
Public versus Private Contracts 135

Limitations of Authority of a Public
Agency 135
Traffic Requirements during
Construction 136

Code Enforcement Agency
Requirements 136

National Pollutant Discharge
Elimination System (NPDES) 136

Work within or Adjacent to Navigable
Water ways 137

Fair Subcontracting Laws 138

The Hazardous Waste Problem 138

Federal Labor Laws 140
Labor-Management Relations Laws 140
Equal Employment Opportunity Laws 140
Americans with Disabilities Act 140

Wage and Hour Laws 140



Contents xiii

The National Apprenticeship Act 141

Ethnic Minorities, Women, and Disadvantaged

Businesses in Construction 141

Worker’s Compensation and Employer Liability

Insurance 141
Labor Relations 142
Construction Unions 142

Contractor-Employee Relationships 142

Collective Bargaining in Labor Relations 143

Administration of the Union Contract 143
Prejob Labor Agreements 143
Open-Shop Contracting 143

Review Questions 144

Chapter

CONSTRUCTION SAFETY 145
OSHA and Construction Safety 146

General Responsibility for
Construction Safety 146

Owner Participation in the Safety
Program 147

Typical Federal, State, and Utility
Company Approach 147

Safety Responsibility under
Construction Management and
Turnkey Contracts 147

Professional Construction Management
Contracts 147

Elements of a Safety and Health
Program 148

Design-Build/Turnkey/CM@Risk
Contracts 148

Effect of Including Contractor’s
Safety Obligations in the
Specifications 148

Applicability of State and
Federal OSHA Provisions to a
Project 150

Special Applications 150
Procedural Guidelines 151
Shoring and Bracing 152
The Competent Person 154

Safety Requirements in Construction
Contracts 154

Review Questions 155

MEETINGS AND NEGOTIATIONS 156
Types of Meetings in
Construction 156

Who Should Attend 157

Meeting Resources 157

Handling Yourself at a Meeting 157
Importance of Your Image 158
Seating Advantage 158
Determine the Opponent’s Motivation 158
Methods and Techniques 158
The Collective Thinking Problem 158
Principles of Negotiation 159

Contractor’s Position on Change
Orders and Extra Work 160

The Philosophy of Team Playing 160

Basic Negotiation Policy 160

Negotiation Guidelines 161
Techniques of Negotiation 161

Bargaining Strategy 162

Negotiating Tips 162

Psychology of Negotiation 162

Strategic Ploys 162

Setting the Pace 163

Who Won? 163

Review Questions 163

RISK ALLOCATION AND LIABILITY
SHARING 164
Risk Management 164

Definition of Risk 165

Scope and Applicability to Construction 166
Identification and Nature of
Construction Risks 166
Contractual Allocation of Risk 166

Exculpatory Clauses 167
Who Should Accept What Risks? 167
Types of Risks and Allocation of Those
Risks 167

Risk Distribution 170

The Contractor’s Viewpoint 170

How Are Risks Allocated? 171

Risks Reserved to the Contractor 171



xiv Contents

Minimizing Risks and Mitigating
Losses 172

Design-Build Risk 172

Contractor Participation in Value
Engineering 172

Management Structures 173
Long-Lead Procurement 173
Permits and Rights-of-Way 173
Disputes 173

Disclosure of Information 173

Review Questions 174

PRECONSTRUCTION OPERATIONS 175
Description of Approach 175
Constructability Analysis 175

Advertise and Award Phase 176
Advertise and Award Scheduling 177
Issuance of Bidding Documents 177

Prequalification of Bidders 179

Bonds 179
Bid Bonds 179
Performance and Payment Bonds 179
Time of Submittal of Bonds 180
Liability Forms of Insurance 180

Comprehensive General (Public) Liability
Insurance 180

Property Forms of Insurance 181
Standard Builder’s Risk Insurance 181

Multiple-Peril (All-Risk) Builder’s Risk
Insurance 182

Submittal of Evidence of Insurance 182

Opening, Acceptance, and
Documentation of Bids 182

Bid Shopping or Bid Peddling 182

Bids Must Be Responsive 183
Acceptance and Recording of Bids 184
Summary of Bids for Evaluation 187

Cost Breakdown of Lump-Sum Bids (Schedule
of Values) 187

Development of a Quality Control or
Assurance Program 188

Inspection and Testing Manual 188

Preparation of an Inspection and Testing
Manual 188

Field Office Organization of the Owner
or the Field Representative 189

Mission of the Field Engineer or
Inspector 189

The Planning Stage 189

Establishment of the Field Office 190

Field Office Responsibilities 191

Outline of Field Office Cost Items 191
Preconstruction Conference 193

Definitions 194

Purpose 194

Time for the Conference 194

Topics for Discussion 194

Agenda for a Typical Preconstruction
Conference 194

Starting Out on the Right Foot 197
Study Plans and Specifications 197
Key Dates 198

Listing of Emergency Information 198
Agency Permits 198

Starting a Project 198

Review Questions 200

PLANNING FOR CONSTRUCTION 202

Construction Schedules as Related
to Building Costs 204

Scheduling Methods 204

Bar Charts 206

S-Curve Scheduling or Velocity Diagrams 208
Line-of-Balance Charts 208

Network Diagrams 210
General Summary of Systems in Use 210
Critical Path Method 210
PERT Management Control Systems 211
Learning to Use a Network Diagram 211

Specifying CPM for a Project 212

Computerized Progress Payments 212
Lump-Sum Projects 212
Unit-Price Projects 212

Selection of PC Scheduling
Software 215

Typical CPM Software Available 215

Review Questions 217



Contents

XV

CPM SCHEDULING FOR
CONSTRUCTION 218

CPM: What It Is and What It Does 218

Basic Procedure in Setting Up a CPM
Schedule 219

Project Planning 219

Fundamentals of CPM 220
Activities 220
Job Logic 220
Activity Numbering 221
Logic Loops 222
Float Time 222
Who Owns Float? 223
Differing Viewpoints 223
Case History 223
Multiple-Critical-Path Case 224
Precedence Formats 224
Reading a CPM Network
Schedule 224
Float Time in the Sample Problem 226

Reading a Computerized CPM
Network Schedule 226

Schedule Reports 229
Review Questions 232

CONSTRUCTION OPERATIONS 233
Authority and Responsibility of All
Parties 233

The Architect/Engineer as a Separate
Design Organization 234

The General Contractor 234

The Resident Project Representative;
Project Representative 235

The CQC Representative 236

Temporary Facilities Provided by the
Contractor 236

Time of Inspection and Tests 236
Contractor Submittals 237
Opening a Project 237

Job Philosophy 238
Instructions to Field Personnel 238

Administrative Activities 239

Suspension or Termination of the Work 239

Suspension of Work by the Owner 239
Termination 240
Construction Services Cost
Monitoring 241

Review Questions 242

VALUE ENGINEERING 243
Definition 243

The Role of the Resident Project
Representative 244

Fundamentals of Value
Engineering 245

Function 245

Worth 246

Cost 246

Value 247

The Philosophy of Value 247

Types of Value Engineering Recommendations 248

Areas of Opportunity for Value
Engineering 248

Value Engineering by the Architect
or Engineer 248

Value Engineering by the Contractor 249

Value Engineering by Design-Build Firms 249

Field Responsibility in Value
Engineering 250

Review Questions 250

MEASUREMENT AND PAYMENT 251

Contracts for Construction 251
Types of Construction Contracts 251
Fixed-Price Contracts 251
Cost-Reimbursable Contracts 252
Guaranteed Maximum Price Contracts 252

Construction Progress Payments 252
Approval of Payment Requests 253

Basis for Payment Amounts 254

Schedule of Values versus Cost-Loaded
CPM Schedule 255

Evaluation of Contractor’s Payment
Requests 257

Submittal Requirements 257
Unit-Price Contracts 257



XVi Contents

Equipment and Materials Delivered but Not Yet

Used in the Work 258
Force Account 258
Force Account as a Payment Method 258

Force Account Payment 261

Access to the Work by Quality
Assurance Personnel 286

Inspection of Materials Delivered
to the Site 287

Rejection of Faulty Material 288
Payment for Extra Work and Change

- Equi
Orders 261 Construction Equipment and

Methods 288

Payment for Mobilization Costs 263
ayment Tor fization Quality Level and Quality

Partial Payments to the Assurance 291
Contractor 266 Quality Level 291

Waiver of Lien Procedure 266 Quality Assurance 291

Total Cost Pricing of Change Orders 268 Quality Assurance Provisions 292

Forward Pricing of Change Orders 269 Testing 292

Retainage 270 Installation in Accordance with the Product

Liquidated Damages during Manufacturer’s Instructions 292

Construction 273 Experience Qualification 293

Standard Contract Provisions for Factory Inspection 293

Measurement and Payment 273 Matching Samples on Display during

Bidding 293
Mock-up 294

Interpreting the Contractor’s Bid 274
Interpretation of Bidding Errors 274
Unbalanced Bids 274

Proven Successful Use 294
Qualified Products List 295
Certified Laboratory Test Reports 295

Example of an Unbalanced Bid 275

Detection of an Unbalanced Bid 276

A A Certificate of Compliance or Conformance 295
Resolving the Problem of an Unbalanced Bid 277

Warranties; Guarantees 296
Measurement for Payment 278 ’

. . . Ownership of Materials 296
Determination of Pay Quantities for Pipelines 278
Determination of Earth and Rock Pay Quantities 279 Delivery and Storage of

L . . Materials 296
Determination of Paving Quantities 280

Measurement Guidelines for Handling of Materials 297

Determination of Unit-Price Pay
Quantities 280

Review Questions 297

Bid Items Based upon Linear Measure 280
Bid Items Based upon Area Measurements 280

Final Payment to the Contractor 281
CHANGES AND EXTRA WORK 298

Final Progress Payment 282 . }
Contract Modifications 298

Review Questions 282
Changes in the Work 298

Impact Costs 298

Oral Change Orders 299

Change Orders 299
Types of Changes 303

Directed versus Constructive Change 303

CONSTRUCTION MATERIALS AND
WORKMANSHIP 283

Materials and Methods of

Construction 283

Elements of a Change Order 304
Interpretation of the Specifications 284

Requests for Substitutions of Evaluating the Need 305

Materials 284 Considerations for Evaluation 305

Time to Consider Substitutions 285 Evaluation of Delays in the Work 305



Contents

xvii

Change Orders for Differing Site
Conditions 305

Subsurface Investigation 306

Inclusion of Soil Reports in Contract
Documents 306

Evaluation of a Claim of Differing Site
Conditions 306

Other Influences on Change Order
Justification 306

Starting the Change Order
Process 306

Initiation of Change Orders 306
Change Order Preparation 307
Cost of Delays Caused by Change

Orders 309

Review Questions 309

CLAIMS AND DISPUTES 310

Five Principles of Contract
Administration 310

Construction Problems 311
Protests 311

Claims 312
Potential Claims 312
Early Claims Reporting 312
Insurance Claims 312

Claims and Disputes 313
Contractor Must Alert Owner 314
Administrative Procedures 314

Work Performed under Protest 314

Owner Must Have Opportunity to Correct 314

Contractor’s Right to File Claims 314

Differences between the Parties 315

Owner-Caused Delays 315

Contractor Entitled to Complete Early 315

Sources and Causes of Time-Related
Disputes 316

Compensable versus Noncompensable
Delays 316

Attendance at Site Visit 317
Home Office Overhead 317

The Eichleay Formula for Home Office
Overhead 317

Unabsorbed Home Office Overhead 318
Underabsorption of Overhead 318

Flaws in Use of the Various Computation
Methods 320

Scheduling Changes 322
Constructive Changes 323

Other Causes of Claims and
Disputes 323

Differing Site Conditions 323

Unusually Severe Weather Conditions 323

Acceleration of the Work 324
Productivity Losses 325

Suspension of the Work: Termination 326

Failure to Agree on Change Order Pricing 326

Errors and Omissions in Plans and
Specifications 326

Conflicts in Plans and Specifications 327

Miscellaneous Problems 328

Resolving Differences 328

Resolution by Negotiation 328

Preparations for Claims Defense 329

Documentation 329
Burden of Proof 330
Method of Presentation 330
Evidence 330

Estimates 331

Schedules 331

Costs 331

Claims Administration 331

The Use of Project Records in
Litigation 332

Planning Strategy 332
Prelitigation Use of Records 332
The Litigation Process 332

Records Are Your First Line of Defense 332

Order of Precedence of Contract
Documents 332

Obligations of the Contractor 333

Alternative Methods for Dispute
Resolution 334
Arbitration or Litigation? 335
Timing 335
Inconsistent Results 335
Cost of Arbitration 335
Speedy Results? 335
Discovery 335
Arbitrary Arbitrators 336



xviii Contents

The Mediation Process 336
Why is a Mediator Needed? 336
Mediation as Distinguished from Arbitration 336
Use of Mediation as a Dispute Resolution Tool 336

Settlement of Disputes by
Arbitration 336

Business Disputes 337

What is Arbitration? 337

Authority of the Arbitrator 337

Arbitration Agreements Regulated by Law 337

Group I: Statutes Allowing Arbitration
of Present and Future Disputes 338

Group II: Statutes Allowing Arbitration of Present
Disputes Only 339

Preliminary Notice of Potential Claim 339
Review Questions 339

PROJECT CLOSEOUT 340
Acceptance of the Work 340
Guarantee Period 340
Contract Time 341

Liquidated Damages for Delay 342
Computation of Liquidated Damages 343
Cleanup 345

The Punch List 345
Electronic Punch List 345

Punch-List Obligations of the Contractor
and Subcontractors 345

Punch-List Obligations of the Architect/
Engineer 346

Preparations for Closeout 347

Completion versus Substantial
Completion 351

Substantial Completion versus
Beneficial Occupancy or Use 353

Beneficial Use/Partial Utilization 355
Liens and Stop Orders 356

Lien Waivers 357

Final Payment and Waiver of
Liens 357

Stop Notice Release Bond 359
Post Completion 360

Review Questions 360

BIBLOGRAPHY 361

INDEX 365

FORMS INDEX 379



Construction Project Administration



This page intentionally left blank



/"

CHAPTER ONE

THE PROJECT
DELIVERY SYSTEM

hroughout the ages, human beings have been build-

ing 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 prod-
ucts 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 construction 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, pipe-
line, 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
participants or only two participants if we consider the con-
cept 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 criteria 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 contrac-
tor 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/engi-
neer 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 con-
tract for construction, the general contractor is fully respon-
sible 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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TRADITIONAL
OWNER
Architect/ _ _Fiild_ _ General (prime)
Engineer Observation Contractor
only
Subcontractors Suppliers Fabricators

* Separate designer
* Single general contractor
* Numerous subcontractors

construction contract

Fixed price, unit price, guaranteed maximum, or cost plus a fixed fee

* 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 func-
tions of owner and architect/engineer, as in the diagram, the
relationships would be similar.

CONSTRUCTION
ADMINISTRATION

“Construction administration” and “contract administra-
tion” are terms easily confused. As used in this book, the term
contract administration means the management or han-
dling of the business relations between the parties to a con-
tract, which is popularly thought of as being limited to the
administrative paperwork or electronic project management
applications. In this book, the term construction adminis-
tration 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 adminis-
tration duties, but also the conduct of the parties, relations
with the contractor, communications, business systems,
procedures, responsibility, authority, duties of all of the
parties, documentation requirements, construction opera-
tions, planning, scheduling, coordination, materials control,
payment administration, change orders, extra work, dispute
procedures, claim handling, negotiations, all project closeout
functions including 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 admin-
istrator, 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 authority of the Resident Project Representative at the
project site is often limited to inspection and routine cleri-
cal duties. However, it is organizational hierarchies such as
these that 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 del-
egation, but rather is strengthened.

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

one of them by delegating the authority to make decisions
on matters that should be decided at the Resident Project
Representative’s level. This contributes to the smooth and
efficient operation of the construction activities and less-
ens the risk of contractor delay claims that would normally
follow the delays caused by routing routine matters through
the home office as a prerequisite to obtaining permission
to act.

The Resident Project Representative is under obliga-
tion to keep the Project Manager informed every step of the
way. Where the Project Manager’s decision is required, the
Resident 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 paperwork
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
administration functions as possible to the Resident Project
Representative 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 construc-
tion project administration, the one-to-one concept, is a
vital administrative procedure that can eliminate much con-
flict, 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, pref-
erably 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 contrac-
tor or any of its subcontractors, except by communicating
such orders to the Resident Project Representative for issu-
ing to the contractor. Failure to follow this procedure may
place the owner and the contractor in a difficult contrac-
tual position. Under the contract law principle of implied
authority, it is generally held that the contractor may receive
orders from any individual whom it has reason to believe
has the authority to issue such orders on behalf of the owner
(see “Apparent Authority” in Chapter 2). Thus, the project
manager, department heads, vice presidents, city or county
engineers, or other persons of authority might otherwise
visit the site and make statements that result in the creation
of constructive changes (see Chapter 19) and not only bind
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FIGURE 1.3 One-to-One Concept in Practice.

the owner, but also lay the foundation for a contractor claim.
Such “diagonal” communication as shown in Figure 1.3
must be avoided at all costs.

One situation where the author visited a construc-
tion site with a principal of an engineering firm was a clas-
sic example of what not to do. Upon arrival at the site, the
principal went to the field office to confer with the Resident
Project Representative. Then the principal toured the proj-
ect site (one of his monthly site visits) with the Resident
Project Representative and the contractor’s representa-
tive. Up to this point, everything 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
difficulties experienced during the previous month, includ-
ing 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 princi-
pal 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 contrac-
tor 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 great-
est difficulties, where a project is being administered by an
architect or engineer on behalf of an owner, is to keep the
owner from violating this vital management concept.

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

The Five-Step Process of Initiating a Project

An important part of organizing a project so as to avoid later
difficulties, which could include award disputes, charges of
preference, loss of money due to bidder default, and later
disputes over lost time and delays in the work, is the ini-
tiation of the project according to an orderly administrative
procedure. This process is what the author calls the “five-
step project initiation process” (Figure 1.4). It holds that
there are five vital steps that must be followed when initiat-
ing a project, 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.
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FIGURE 1.4 The Five-Step Process.

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 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 qual-
ity 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 contrac-
tor 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 responsi-
bilities vary somewhat depending upon the intended inspec-
tion 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. Quality of
workmanship or aesthetics is largely beyond the code inspec-
tor’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, contractor’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 materials being used,
aesthetic values, and similar matters involving 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 contractor
on all projects. Before the internal structure of any of the
principals to a construction contract can be examined, some
understanding of the several basic types of contractual rela-
tionships must be gained. Of the several types of contractual
relationships frequently encountered in construction, four
of the principal types are as follows:

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

Ll A

Design-build contract (similar to turnkey construction)

Under the provisions of the traditional architect/
engineer contract illustrated in Figure 1.1, the owner usu-
ally engages the services of an architect/engineer to per-
form planning and design services, including preparation 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, interpretation of plans and
specifications during construction, change order requests,
and final inspection.

A design/construction manager contract, illustrated
in Figure 1.5, 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
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* Fixed-price or cost-plus-a-fee-design construction contract

FIGURE 1.5 Contractual Relationships under a Design/Construction Manager-Type Contract.

control, quality control, long-lead purchasing, letting of sin-
gle or multiple contracts, and coordination of the work. The
design/construction manager 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 construc-
tion 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 construc-
tion management, the responsibilities and contractual status

are significantly different. Under the professional construc-
tion management (PCM) concept, illustrated in Figure 1.6,
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 review-
ing 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, provides supervision and
control over those functions of the architect/engineer and
the contractor that relate to these important subject areas.
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FIGURE 1.6 Contractual Relationships under a Professional Construction Manager Contract.

One important distinction is that a “construction man-
ager” 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, con-
struction coordinators, field engineers, quality control per-
sonnel, and others.

A design-build contract, illustrated in Figure 1.7, some-
times 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 distinc-
tion 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 specifications and the ability to begin construc-
tion on each separate phase of a project as it is completed,
without waiting for overall project design completion—the
“fast-track” 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 hired through a competitive
bidding process where 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
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all too often follows a set of plans and specifications that had to
be prepared in a hurry without checking.

Staff Assignments for Construction
Quality Assurance/Control

The staft requirements for the construction management and
quality assurance/control activities of a construction proj-
ect vary from job to job and from one employer to another.
Although there seems to be a lack of uniformity in the struc-
turing of many owners’ or architect/engineers’ field forces dur-
ing construction, the average contractor organization 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 construc-
tion phase, even though the contract may call for the archi-
tect/engineer performance of some construction management
functions.

FIGURE 1.7 Design-Build Contract
Relationships (Similar to Turnkey
Construction).

In an attempt to compare job assignments and titles of
positions of comparable authority from one organization to
the next, the numerous titles of the same job emphasize the
difficulty of determining position by title alone. Figure 1.8 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 architect/
engineer offices to designate the various levels of supervisory
and management personnel utilized during the construc-
tion phase of a project. The levels indicated are those used in
Figure 1.8.

All of these levels share in the responsibility of adminis-
tering 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
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FIGURE 1.8 Functional Relationships under a Design/Construction Manager Contract.

of the various local government agencies having jurisdiction
over the project. These include the following public and pri-
vate specialty and code enforcement inspectors:

6. Manufacturers’ representatives (special equipment or
materials)

7. OSHA safety inspectors

1. Local building department (code enforcement) ) )
q Each of the specialty and code enforcement inspectors
2. Soils inspectors . . . . .
) o ) is responsible only for its particular specialty task; thus, the
3. Inspectors of other agencies whose facilities are involved o -1/ responsibility for project administration and qual-
4. Utility company inspectors ity control falls on the shoulders of the Resident Project
5. Specialty inspectors (concrete, masonry, welding, electri- ~ Representative of the owner or design firm or the contrac-
cal, etc.) tor’s quality control (CQC) representative.
Level Owner or Architect/Engineer Contractor
Project Management Project Manager Project Manager

Construction Management

Project Engineer
Project Architect
Project Director

Contracting Officer

Resident Engineer

General Superintendent

Construction Manager

Construction Manager Construction Manager

Project Engineer

Resident Architect Superintendent
Construction Coordinator
Resident Manager

Functional Management Resident Project Representative Project Engineer
Project Representative Superintendent
Resident Engineer Foreman
Resident Inspector CQC Representative

Inspector

Quality Control Supervisor






