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Dedication

This book is dedicated to all of the men and women working in the construc-
tion industry throughout the world in various positions who, through their
knowledge and sweat, are building dreams “one day at a time.”

<



Taylor & Francis
Taylor & Francis Group

http://taylorandfrancis.com


http://taylorandfrancis.com

Contents

Dedication v
Contents vii
Foreword xi
Preface xiii
Acknowledgments XV
About the Author xvii
Chapter 1: Introduction 1
1.1 Introduction 1

1.2 Concluding Remarks 5
Chapter 2: Project Management System: Part | 7
2.1  Project Management System 7

2.2 Initiation Phase 7

2.21 Project Bid Evaluation 9

2.2.2 Project Presentation 16

2.2.3 Project Bid Submittal 18

2.3 Planning Phase 18

2.3.1 Outputs 21

2.4 Concluding Remarks 33



viii Managing Complex Construction Projects: A Systems Approach

Chapter 3: Project Management System: Part I

3.1 Project Management Outputs
3.1.1  Project Construction Execution Plan
3.1.2 Project Engineering Plan
3.1.3  Project Procurement Plan (PPP)
3.1.4  Project Logistics Plan
3.1.5 Project Communications Plan (PCP)
3.2 Concluding Remarks

Chapter 4: Project Management System: Part llI

4.1 Project Management System
4.2 Project Risk Management Plan (PRMP)

4.21 Risk Identification Key Input(s) and Risk
Register

4.2.2 Concluding Remarks
4.3 Project Document Plan (PDP)
4.3.1 Concluding Remarks
4.4 Project Staffing/Resource Plan
4.4.1  Site Establishment
4.4.2 Site Mobilization and Remaining Phases
4.4.3 Concluding Remarks

Chapter 5: Work Management System

51 Work Management System
5.1.1  Civil Construction Work
5.1.2  Electrical Construction Work
5.1.3 Mechanical Construction Work

5.1.4 Instrument and Control (I&C) Construction
Work

5.2 Concluding Remarks

Chapter 6: Quality Management System

6.1 Quality Management System
6.1.1  Approved for Construction (AFC) Drawings
6.1.2  Field Change Requests (FCRs)
6.1.3  Engineering Change Notifications (ECNs)

35

35
35
47
49
51
54
61

63

63
63

66
69
70
73
73
75
77
79

81

81
82
91
96

105
108

109

109
109
112
112



Contents ix

6.1.4 Inspection and Test Plans (ITPs) 114
6.1.5 Factory Test Acceptance Packages (FATs) 116
6.1.6 Method Statements (MSs) 116
6.1.7  Welding Process Specifications (WPSs) 120
6.1.8  Field Quality Plans (FQPs) 122
6.1.9  Notice of Inspection or Request for
Inspection (NOI or RFI) 124
6.1.10 Nonconformance Report (NCR) 127
6.2 Erection Completion Certificate (ECC) 127
6.3 Concluding Remarks 130
Chapter 7: Bringing It All Together 131
7.1 Retirement Community Beta Project 131
711  Project Initiation 131
7.1.2  Project Planning 151
7.1.3  Project Execution 178
7.1.4  Project Controlling and Monitoring 184
7.2 Concluding Remarks 194
Chapter 8: Lessons Learned from the Field 195
8.1 Introduction 195
8.2 Project Management Systems Lessons Learned 195
8.3 Work Management Systems Lessons Learned 199
8.4 Quality Management Systems Lessons Learned 204
8.5 Closing Remarks 208
Glossary 209
Index 215



Taylor & Francis
Taylor & Francis Group

http://taylorandfrancis.com


http://taylorandfrancis.com

Foreword

The Construction Industry is known for many programs and projects being
behind schedule or over budget or experiencing both of these issues given the
complexity of the work to be done. John Briesemeister, winner of the 2016
David S. Barrie award from the Project Management Institute, has managed
construction projects on various sites around the world and continues to work
in this industry. These projects are known for their challenges and complexity
as many are in remote areas of the world. His expertise in avoiding cost and
schedule issues is extraordinary...He has combined his on-site experience, along
with the knowledge gained by his third Master’s degree in Project Management
and a previous Master’s degree in Industrial Engineering, to develop the field-
based Construction Management approach discussed in this book...He has
used this approach on various large, complex construction projects around the
world...This book is a “must-read” for anyone working in the construction field
or considering it. It also is one that anyone interested in this topic will find
interesting and useful...I hope you enjoy reading it and learning from it as

much as I did.

— Dr. Ginger Levin, PMP, PgMP, OPM3
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Preface

In this toolbox or book, as some would call it, the reader will find three systems
that, used together, can be used to effectively manage the complex construction
of large, complex projects. Each of these systems should be viewed as a tool that
was designed with over twenty years of formal education and forged in the fires
of more than thirty years in the field of onsite construction.

If a person is tired of welding piping in the trenches or bolting up steel struc-
tures, there is the Work Management System that will help him or her move
out of that trench or off of that structure into a career as a labor superintendent,
which could potentially lead this person to managing his or her own construc-
tion company someday.

Ifa person would like to know more about developing a Quality Management
program for the construction work onsite, or move from a quality inspector into
being a QA/QC Manager, there is the Quality Management System.

Finally, if a person wants to move from college into the exciting field of con-
struction management, with all of its unique challenges, and work with some
amazing people, there is the Project Management System that will start him or
her on this journey. If this same person wants to see the big picture and effec-
tively paint that big picture, then he or she should learn all three systems in this
book and how these systems, when combined, can transform an empty piece of
land into a bright new future for millions of people.

xiii
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Chapter 1

Introduction

1.1 Introduction

If we take the standard multi-story apartment building and add another four
buildings, a substation for the electric power needs, solar heating on all of the
roofs, a sports complex for the inhabitants that includes a swimming pool, and,
finally, a special water filtration plant for this complex, then most Program,
Project, and Construction Managers would agree this is now a complex project.

To inexperienced Program, Project, or Construction Managers, a complex
project seems to be a labyrinth with many hidden dangers and is difficult to
manage. It is the intent of this book to provide best practices and insight for
Program, Project, or Construction Managers so they can not only identity these
hidden dangers but also effectively manage the construction process to either
mitigate or eliminate these risks. The approach that will be presented in this
book is based upon three systems, as shown in Figure 1-1.

These three systems are as follows:

1. Project Management System
2. Work Management System
3. Quality Management System

The interface areas shown in Figure 1-1 are also important and must be effec-
tively managed because of the interdependencies among these three systems.
The problem with complex programs and projects is that many Construction,
Program, or Project Managers are only equipped with a knowledge of project
management, which is only one of the systems.

N



2 Managing Complex Construction Projects: A Systems Approach

Work
Management
System

Project
Management
System

Quality
Management
System

Figure 1-1 Construction Three-System Relationship Diagram

A system for construction is a collection of many processes effectively work-
ing together for the production of a specific product or deliverable, which is
usually defined in the program or project’s contract. This system has a series of
specific inputs and outputs, which are what the customer expects from the com-
pany or companies performing the work. This will be the approach that will
be taken in this book so that the Construction, Program, or Project Manager
managing the construction work can use a checklist when he or she first arrives
onsite. This checklist will comprise the inputs and outputs for each system that
will be clarified and discussed within this book.

In order for this concept to be clear, we will briefly look at a similar project
that most people are familiar with—the education of a child. This project pri-
marily consists of two systems, as shown in Figure 1-2.

The information for this project, along with the inputs and outputs for each
system, are shown in Table 1-1.
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Project

Education

Management | System

System |

Interface

h,

Figure 1-2 Education of a Child Two-System Relationship Diagram

If we examine Table 1-1, we see that both systems have the same output and
require both time and money, which is one of their interface areas. The interface
area shows that in order for the parent to monitor the progress of this project,

Table 1-1 System Analysis for the Education of a Child Project

Name of Project Education of a Child

Duration 12 Years
Budget* $148, 812 ($12,401 per year* for 12 Years)
System Inputs Outputs Remarks
Project Child Educated Child
Management Capital

Time

Nutrition

Training
Education Capital Educated Children

Qualified and

Certified Teachers

Training Materials

Buildings (Schools)

Transportation

Time

Children

* 2011-2012 figures provided by the National Center for Education Statistics (http://
nces.ed.gov/fastfacts/display.asp?id=66).
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he or she needs to have progress reports, which are supplied by the Education
System at specified intervals. If the progress of the project does not achieve
the desired output within 12 years, then the parent or Project Manager may
increase the training provided, which will incur additional cost for the project.

It may surprise some parents that they have been practicing project manage-
ment, but this simplistic example clearly shows how educating one’s child has
its own degree of complexity, from a project perspective.

This book is written to provide a “nuts and bolts” approach for the Program,
Project, or Construction Manager once he or she arrives onsite at a complex
project. How many of us have either experienced or observed the following at
the construction site?

* Contractor personnel are working in areas that are not on the critical path.

* In a meeting with the contractors, the term “baseline” is considered to
have more to do with baseball than with schedules.

* The main contractor’s Site Project Manager tells you that there is no
“baseline schedule,” but he or she knows that the project is on track.

* Contractor personnel are walking off the project due to pay issues with their
current employer.

This list can go on indefinitely, but all of this points to very serious signs of
trouble for the project. The system approach in this book can fix this, if applied
early—at the first signs of trouble or during the project initiation phase. The
topics we will follow in this book are the following:

Chapter 2 — Project Management System, Part I
Chapter 3 — Project Management System, Part II
Chapter 4 — Project Management System, Part I1I
Chapter 5 — Work Management System

Chapter 6 — Quality System

Chapter 7 — Bringing It All Together

Chapter 8 — Lessons Learned from the Field

In Chapters 2 through 6, the three systems will be defined, analyzed in
detail, and developed so that the reader will not only understand each system
but will also be able to apply each of them effectively in the field.

In Chapter 7, we will take the complex project briefly discussed at the begin-
ning of Chapter 1—Introduction and walk the reader through the process of
applying each system to effectively manage this complex project and make it a
success for both the EPC Company and the Owner.
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In Chapter 8, the author will provide many valuable “lessons learned” for
the reader, which are based upon the author’s more than thirty years of work-
ing on various construction sites around the world. These “lessons learned” will
not only provide valuable information to the reader for future projects, but they
will also make the reader more effective as a Program, Project, or Construction
Manager when managing a complex project onsite.

This book will also open up a new world of construction terminology and
words for the reader, such as “Approved for Construction (AFC),” “Field Action
Requests,” “Site Survey,” etc., which can be found at the end of this book in
the Glossary section. This Glossary includes a brief description of each term
to facilitate a full understanding not only of the word or term but also how it
applies to the construction process and which systems it applies to.

1.2 Concluding Remarks

Since the Project Management System is very large and has its start at the time
of project initiation, it will be discussed in detail in the next three chapters.
These three sections are designed to bring the reader from the time of project
initiation through the project planning phase and into the project execution
phase, which is why the Project Management System is the backbone of the
complete process of managing large, complex construction projects.



Taylor & Francis
Taylor & Francis Group

http://taylorandfrancis.com


http://taylorandfrancis.com

