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Preface 

The importance of the project manager's role in the construction process 
cannot be overstated. From the two-dimensional plans and specifications 
that  mark the first step of the building process to the ribbon cutting 
ceremony a t  project completion, the project manager is a key player. 

The path from Point A to Point B is rarely without its detours and 
roadblocks and the project manager is charged with the responsibility 
of traversing those detours and tearing down the impasses. 

A project manager must be technically competent and possess the 
management skills necessary to effectively control the teams of sub- 
contractors, vendors, and field personnel required to provide the smooth 
flow of tradespeople and materials needed to get the job done. A little 
knowledge of accounting procedures, legal matters, and state and fed- 
eral regulations is also best in order to effectively deal with the many 
forces that  bear on the construction process. 

Part-time instructor, father confessor, disciplinarian, and mediator, 
one thing is for sure, a project manager's daily routine is never the same. 
Only change is constant. 

In the end, project management is an  exercise in control: control over 
quality, schedule, and costs-each one a full-time job, yet all falling 
under the aegis of the project manager. Project Management in 
Construction, now in its Fifth Edition, examines some of the basic tenets 
of managing a construction project and explores new technologies that  
will impact how we do business in the future. I 

I have been associated with the construction industry for more than 
40 years, progressing from summer jobs in high school to time clerk, 
labor foreman, assistant superintendent, project manager, senior vice- 
president of a major New England builderldeveloper, and now owner of 
my own consulting business in Baltimore, Maryland. These experiences 
have given me a broader view of the construction process, and this book 
is an  attempt to share some of my experiences with you, the reader. ~ 
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xiv Preface 

To quote an anonymous but savvy old-timer, "Smart men learn from 
experience. Wise men learn from the experience of others." 

It is my hope that Project Management in Construction, Fifth Edition 
will provide some new insights, keeping that old adage in mind. 
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Chapter 

1 
An Introduction to the 
Construction Industry 

The construction industry, like so many basic American industries, is 
being transformed to meet the new demands of the twenty-first century. 
Project delivery concepts are changing-design-bid-build, in both the 
private and public sectors is now recognized as less than efficient when 
it comes to both time and money, often promoting litigation and restrict- 
ing innovation. Relationships between owners, design consultants, and 
contractors are changing as  well, given how the emphasis on design- 
build has reinforced the positive effects of team collaboration. 
Technological advances have produced 3-D and 4-D building information 
modeling, resulting in the potential to construct a building, step-by-step, 
virtually within a computer before a shovel is ever placed in the ground. 

These new building delivery systems and technologies place more 
responsibility on the project managers who, as before, are charged with 
"getting i t  built." The construction industry in the United States 
exceeded $1.1 trillion in 2005 and remains a vital part of the economy, 
providing jobs for more than 12 million people, along with untold mil- 
lions in  revenue to those industries dependent upon construction 
activities. We are a unique business, incorporating everything from 
small residential remodeling contractors to giant multinational 
constructors. 

The construction industry can also be characterized as being highly 
fragmented, and although there are approximately 700,000 contractors 
in the United States, slightly more than 400,000 of them have less than 
four employees, while only one percent have more than 100. A highly 
competitive business, it is one in which profit margins are slim. Statistics 
compiled by the Construction Finance Management Association in 
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2 Chapter One 

Princeton, New Jersey, reveal that over the past several years, net profit, 
after taxes, for industrial and nonresidential contractors ranged from 
1.2 percent to 1.5 percent, a figure considerably less than the interest 
accrued in a passbook savings account. 

Like with so many other businesses and institutions, the new century 
holds untold opportunities and challenges, as well as plenty of detours 
for the unwary. The paperless workplace predicted by computer gurus 
decades ago is now gradually unfolding. In mid-2005, General Motors 
announced they would build two automotive plants utilizing 3-D build- 
ing information modeling techniques to define the project's geometry and 
produce fully integrated and coordinated structural, mechanical, and 
electrical details-without generating one piece of paper. 

Critical Issues Facing Contractors in this 
New Millennium 

As the first decade of the new century unfolds, some demanding issues 
in the  construction industry have become apparent, while others 
remain more subtle. Both institutional perception and resource 
changes are taking place, affecting all facets of the industry, such as  
the following, which will act a s  the headings of upcoming sections in 
this chapter: 

How our industry is perceived 

Information technology 

Human resources-the changing workforce 

Productivity 

Quality control 

Project delivery systems 

The organization 

Construction technology 

Safety 

How our industry is perceived 

In 2004, the Construction Management Association of America (CMAA), 
in collaboration with FMI (the management consulting firm headquar- 
tered in Denver), conducted a survey to determine how the industry 
viewed the ethical practices of its peers. The survey was directed toward 
owners, architects, construction managers, general contractors, and 
subcontractors. Their responses were not heartening. 
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An Introduction to the Construction Industry 3 

Eighty-four percent of respondents said they encountered situations 
that they considered unethical in their business dealings, while 61 percent 
said the industry was "tainted" by unethical acts. Thirty-four percent, 
meanwhile, claimed they had experienced unethical acts on several 
occasions. Of course, the construction industry alone can't be singled out 
for ethical lapses. Recently, the media has feasted on ethical and crim- 
inal acts committed by executives a t  Enron, WorldCom, and Tyco. 
Nevertheless, we in the construction business should revisit the way we 
do business in order to display for all to see just how the overwhelming 
majority of our firms operate: ethically, conscientiously, and with a strict 
work discipline. No portion of the industry was spared criticism by the 
CIVLAA-not owners, designers, or contractors. 

Owners were blamed for authorizing work and then trying not to 
pay for it. They were accused of passing off some of their responsi- 
bilities to others and playing games with payments, a s  well a s  still 
shopping for prices once all the bids were received. And what about 
those reverse auctions on the  Internet where some disreputable 
owners trolled fictitious low bids in the hope of hooking some des- 
perate contractor? 

Contractors, on the other hand, were accused of overbilling, front- 
end loading, bid shopping, and playing change-order games. Architects 
and engineers were chided for doing whatever was necessary to make 
their clients (owners) happy, often a t  the expense of the contractor, and 
for knowingly issuing drawings and other bid documents that  were 
defective and deficient. Changing the perception of our industry is a dif- 
ficult task, but the responsibility to do so rests with each of us--owner, 
design consultant, general contractor, and specialty contractor. We 
must launch conversations about ethical practices, and not ignore those 
that  are unethical, just as we must make it policy to say "No" and walk 
away from situations that could compromise our integrity. Thus, in the 
end it is our responsibility to remove those few rotten apples from the 
barrel. 

Information technology 

The ability to communicate more rapidly and more accurately has trans- 
formed both the  design and construction segments of the  industry. 
Wireless mobility has freed the project manager and their field super- 
visors from their copper umbilical cord so they can now instantaneously 
transmit and receive verbal and written directives a t  the touch of a 
button from their office, from the field, or traveling in between. 
Architects and engineers have already advanced computer-assisted 
design in 3-D and 4-D modeling to the point where i t  promises to pro- 
duce a seamless flow of design that will reduce systems interference 
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4 Chapter One 

issues to zero. Even further advances integrating design and construc- 
tion are on the way. 

By tapping into the global market, architects and engineers in this 
country can outsource work a t  the end of each workday to the other side 
of the world where the sun is just beginning to rise, thereby trans- 
forming each task into a round-the-clock effort. 

Human resources-the changing 
workforce 

The growing shortage of skilled workers and experienced managers that 
began to appear in the 1980s has reached dramatically high levels in 
today's marketplace, and remains one of the major challenges facing the 
industry. Signing bonuses for managers, once relegated to professional 
athletes, are now prevalent in many areas of the country, and reveal the 
desperation of some contractors to attract productive employees. 

Company benefits over and above those included in collective bargain- 
ing agreements are now offered to select employees to keep them from 
jumping ship to their competitors. A major challenge of this twenty-first 
century will be to recruit and train new trade and manager entrants to 
the construction industry, a task that is vital to the interests of the country. 

Union membership rolls have been decreased from a high of about 
30 percent of U.S. workers in 1948 to slightly more than 8 percent in 
2005, and with the coming retirement of many experienced tradesmen, 
the pool of skilled workers will be reduced even more. To attract people 
to this industry, we must work hard to change the public's perception 
of construction as the industry of the four Ds: dull, dirty, demanding, and 
dangerous. An aging workforce, the absence of apparent technological 
advances, and the lure of more attractive vocations have all contributed 
to this image. 

The demographics of our population sounded the warning bell several 
decades ago, but we failed to recognize them. By the year 2010, it's esti- 
mated that  the number of 55- to 64-year-old males will outnumber the 
18- to 24-year-old group by a t  least 1.5 million. A survey of the age of 
field managers in 2004 revealed that 80 percent were over the age of 36, 
and nearly half were older than 45. Thus, we must fill these ranks as 
today's older managers approach retirement age. 

The undocumented immigrant problem 

The influx of immigrant workers that began in the late 1980s has accel- 
erated, and today more and more jobsites require supervisors who are 
bilingual. The Pew Center in Washington, D.C., estimated that  from 
2000 to 2004, the undocumented migrant population increased by 
10.3 million. About 20 to 25 percent of the entire construction workforce 
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An Introduction to the Construction Industry 5 

in this country falls within that  category. This presents a twofold prob- 
lem for construction managers: a logistical one-the need to fill the 
labor pool with unskilled workers, and a legal one-attempting not to 
run afoul of the law in doing so. 

The Bureau of Labor Statistics says that the construction industry will 
have to add 100,000 workers each year through 2012 to keep up with 
demand. Thus, these pools of construction day laborers are responding 
to a demand, particularly in the residential construction field where low- 
skill jobs such a s  painting, roofing, and landscaping have sharply 
increased due to the housing boom, and a situation in which these types 
of jobs are rejected by the local workforce. 

At the other end of the labor force, high-paid union workers are declin- 
ing in number as union membership continues its downward spiral from 
a peak in the 1950s when it represented 35 percent of all workers in this 
country. Since then, the number of private-sector union workers has con- 
tinued to fall. This is not too surprising in the construction industry 
when analyzing the cost of union labor, where many 'burdened" hourly 
rates in 2005 were in the $75.00 to $95.00 range, compared to some 
open-shop contractors who had labor rates of $30.00 to $75.00 per hour. 

Productivity 

Opinions vary as  to whether productivity in the construction industry 
has remained flat over the past decade or increased marginally. A 2003 
Construction Industry Productivity Survey Report, prepared by FMI, 
revealed that 47 percent of respondents, primarily general contractors, 
and secondarily, specialty contractors, indicated that  productivity had 
remained the same or actually decreased in some areas. Of note to proj- 
ect managers, 81 percent of those answering the survey believed they 
could save 5 percent or more on field labor costs through better man- 
agement practices. 

Companies were found to invest less in productivity improvement 
than in safety programs; however, this could be misleading since 
increased safety at the jobsite should, as a by-product, increase pro- 
ductivity by retaining core work groups. 

Those reporting in the FMI survey produced a list of five items that  
impact productivity, as well a s  the four greatest external challenges to 
improving productivity: 

Five items impacting productivity 

Lack of planning skills a t  the management level 

Lack of communication skills a t  the management level 

Poor communication between project manager and their field man- 
agement team 
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6 Chapter One 

Lack of technical training at the craft level 

Cultural resistance to change (This can be interpreted as "I've always 
done it this way and it worked-so why change?") 

Four greatest external challenges to Improve productivity 

Poor quality of plans and specifications 

1 Poor coordination by owners, general contractors, and/or construc- 
tion managers 

Slow responses from other members of the team: architects, engi- 
neers, customers, general contractors, and/or construction managers 

Lack of available and qualified craft personnel 

Quality control 

"Do it right, and do it right the first time" is a concept that will take on 
more importance in this and future decades. The shortage of skilled 
workers and experienced managers should increase the pressure placed 
on project managers from owners demanding, among other things, less 
call backs and less rework-in effect, higher quality. 

In this competitive age, if your firm can't produce a quality product 
and produce it both quickly and at a competitive price, owners will look 
elsewhere. Organizations such as The International Organization for 
Standardization in Switzerland has developed two generic standards for 
the worldwide construction industry in order to drive the construction 
industry quality control engine. IS0 Standard 9000 applies to quality 
management systems, while IS0 deals with environmental management 
systems-but we don't have to look that far to see what else is being done 
to embrace quality. 

In Providence, Rhode Island, Gilbane Construction, an industry leader 
in many areas, established a new department in 2005-Client 
Satisfaction-to raise client service to a new high by focusing on their 
needs and developing in-house programs that address them. Internal 
audits as a project begins, coupled with questionnaires to the owner and 
their design consultants, results in a regional and corporate level review 
to insure that the client's needs are being fully met. Gilbane's Director 
of Client Satisfaction says that the company strives to exceed the client's 
expectations and not accept that the job is "just OK." 

Project delivery systems 

Although guaranteed maximum price (GMP) type contracts and con- 
struction manager (CM) contracts continue to dominate project delivery 
systems, the search goes on for a better approach. As always, the cost of 
design and construction is a key concern of all parties; meeting schedules, 
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An Introduction to the Construction Industry 7 

often tightly compressed, keeps the pressure on. Avoidance of disputes 
between owners, design consultants, and contractors continues to be a 
prime objective of all parties, and a method to promote more accurate and 
error-free design documents is another goal pursued by the industry. 

For the moment, design-build seems to address speed of delivery 
when including both design and construction time, lessening disputes 
due to the collaborative process it creates, and even results in lower over- 
all costs in many cases because it generates fewer change orders. Design- 
build has been growing rapidly and some experts project that 45 percent 
of all projects will be design-build by the end of 2010. When coupled with 
the latest electronic advances in building information modeling, it would 
appear that  design-build is the project delivery system to beat. 

The organization 

Of the reported 656,448 general contractors operating in the United 
States, the overwhelming majority remain small businesses with modest 
annual volumes, operating in a limited geographic area. 

McGraw-Hill's Engineering News Record Magazine in their 2004 
edition of the Top 400 Contractors in the United States reveals the wide 
gap between #1 Fluor Corporation with $13 billion in sales and the 
#400 firm with $112 million in sales. That leaves about 656,000 other 
contractors with a significantly smaller annual sales volume. The demo- 
graphics of the general contracting business validates this small busi- 
ness concept, a s  shown next (Table 1.1): 

TABLE 1.1 Number of General Contractors by Revenue and Employees 

Size of business by annual revenue Number of establishments 

Less than $25,000 
$100,000 to $249,999 
$250,000 to $499,999 
$500,000 to $4.9 million 
$5 million to $9.9 million 
Over $10 million 

Total 

Size of establishment by 
number of employees* Number of establishments 

1 to 4 employees 409,256 
5 to 9 employees 123,389 
10 to 19 employees 67,093 
50 to 99 employees 10,958 

*Does not include companies with employees in excess of 99; therefore, total does not equal 
656,448. 
SOURCE: Department of Commerce-U.S. Census 
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Construction technology 

In  the 1970s, spurred on by their concerns over an  aging population and 
the potential lack of skilled workers in their construction industry, the 
Japanese began to develop a whole series of construction robots includ- 
ing excavation and real-time compaction robots, a s  well a s  rebar bend- 
ing, concrete placement, and floor-finishing robots. Second- and third- 
generation models emerged in the mid-1990s and it appeared that  the 
robots' commercial production was just around the corner when the 
Japanese economy spiraled downward a t  the end of that decade putting 
most of these expensive programs on hold. Nevertheless, they showed 
what could be done. 

Global Positioning System (GPS) satellites were used back then with 
increased frequency by survey parties, and now GPS is being investi- 
gated not only as a way to verify line and grade, but to guide unmanned 
excavating machines to produce those lines and grade. Combined with 
3-D modeling, i t  is now possible to create a three-dimensional site plan 
on a remote console and, similar to a video game, grip two joysticks and 
actually direct an  unmanned bulldozer to work the site. The equipment 
manufacturer, John Deere, is currently equipping 5 percent of its dozers 
with GPS units and by 2015 predicts that 20 percent of their new bull- 
dozers will be equipped with automatic grade controls. This may be the 
first of a wave of automated construction machinery to be produced by 
U.S. manufacturers. After all, the Japanese have shown us it can be 
done! 

Safety 

Once again, the scarcity of skilled workers places added importance on 
maintaining a safe working environment, not only to polish the indus- 
try's image, but to retain the integrity of productive work teams. 

More owners, aware of safety from both a moral and cost standpoint, 
are requiring that  contractors provide them with a history of safe work- 
ing conditions as  part of the project bid criteria. Although construction 
accounted for approximately 6.6 percent of the total workforce in the 
United States in 2000, i t  had the dubious distinction of accounting for 
19.5 percent of all workplace fatalities. As worker compensation insur- 
ance rates continue to remain a significant factor in the calculation of 
a company's overhead-and therefore i ts  competitiveness-builders 
need to be more aware of the cost implications of a poor safety record 
as well a s  a good one. 

The changing marketplace 

Tomorrow's managers will have to become more astute and selective in 
defining their markets in the face of stiffer competition, and more general 
contractors are looking to specialization, or niche marketing, to do so. 
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Niche marketing will become more important as each company seeks 
to exploit its experience and expertise in the field of its choice and thus 
narrow the field of competition. Marketing or sales development, long 
ignored by many contractors who depended upon word-of-mouth in a 
defined geographic marketing area, has now become not only essential, 
but sophisticated, as witnessed by the proliferation of contractor Internet 
web sites. When the longest economic expansion in the nation's history 
ended dramatically in mid-2001, contractors needed to reassess their 
market strategy to assure that they had the necessary tools available 
to survive and thrive in the coming years. 

The changing role of the general contractor. The character and role of 
the general contractor has changed dramatically over the past 50 years 
or so. The time when the general contractor employed crews of labor- 
ers, carpenters, masons, and operating engineers, and owned sub- 
stantial numbers of excavating equipment ("iron"), performing 
significant amounts of work with their own forces, is largely over. 
Construction projects became more sophisticated in design, and a s  
competition intensified, the reliance on specialty contractors, subcon- 
tractors, soon became the order of the day. As early as  1991, subcon- 
tractors accounted for 75 percent of all construction company 
establishments, and that  number has been growing ever since. Change 
is  nothing new to contractors. When activity i n  new construction 
lessens, contractors pursue renovation, rehabilitation, and interior 
tenant fit-up work. When private sector work decreases, the contrac- 
tor looks to the public sector for projects. But in  the coming years, 
along with the usual concerns over costs and getting the job done on 
time, other factors will occupy the thoughts and actions of progressive 
contractors. The electronic age is here to stay and those contractors 
that  fail to embrace the advantages it has to offer will find themselves 
a t  a disadvantage. Old ideas must give way to the new, presenting yet 
further challenges that  must be surmounted, just as the problems of 
the past were. 

The project manager's role. With all of the changes taking place in the 
industry, the project manager's role remains constant: control over both 
the work process and the costs associated with that work. Management 
of a construction project can be divided into four components: 

Construction engineering The proper technique of assembling 
materials, components, equipment and systems, and the selection 
and utilization of the best construction technology to do so. 

Management of the construction process Establishing the most 
effective way to implement the construction process, including proper 
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scheduling and the coordination and control of the flow of labor, mate- 
rials, and equipment to the jobsite. 

Human resources management Since labor productivity and a 
harmonious working environment are essential elements of a suc- 
cessful project, control over human resources becomes important, 
more so than ever these days where shortages of both skilled work- 
ers and experienced managers exist. 

Financial management Construction is a high-risk business with 
historically low profit margins. Control over costs, cash flow, and ade- 
quate project funding is critical to the success of any business 
endeavor, and construction is certainly no exception. 

All of these key management functions, to some degree or other, will 
fall upon that  most visible member of the construction team, the proj- 
ect manager, who must not forget the seven criteria essential to the 
successful completion of a project. 

The project was completed on time. 

The complete project cost remained within budget. 

The quality levels expected were achieved. 

The project was completed with no unresolved disputes and no out- 
standing claims. 

The contractor maintained a professional relationship with the 
designers-the architect and engineers. 

The contractor maintained a mutually beneficial relationship with 
all subcontractors and vendors. 

The contractor-client relationship was a good one. 

The project manager's role in the construction process may vary from 
company to company depending, primarily, upon the annual revenue and 
sophistication of the individual firm and the availability of support 
staff. Some companies assign the project manager, estimating buy-out 
responsibility along with their management duties, while other com- 
panies assign these tasks to specific departments and staff. 

But the one project management responsibility that remains constant 
is the effective orchestration, guidance, and control of the construction 
process from beginning to end. Project management means managing 
the construction project-and that is what this book is all about. 
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Chapter 

The Start of the Construction 
Process 

We're called contractors in no small part because contracts are such an  
integral part of our industry. Every day we deal in contracts with owners 
both private and public, with subcontractors and vendors, and on occa- 
sion with architects and engineers. Although these contracts often 
exceed millions of dollars and we sign our names to them agreeing to 
abide by all of their terms and conditions, how often do we actually 
read them and fully understand their contents? 

The predominant form of standard construction contracts are those 
published by three organizations: the American Institute of Architects 
(AIA), the Associated General Contractors of America (AGC), and the 
Construction Management Association of America (CMAA). The Engineer's 
Joint Contract Documents Committee also publishes a series of standard 
contract forms used primarily by the engineering profession. Although 
frequently modified by owners, the basic contents of these standard 
contract forms should become familiar to all whose responsibility it is 
to abide by their provisions. 

In  the later part of 1997, the American Institute of Architects issued 
their newly revised contracts, copyrighted 1997, which superseded their 
1987 editions. Many owner-general contractor contracts written as late 
as  1998 still used the 1987 edition, and many contracts currently in 
effect utilize the 1987 copyright. In 2004, AIA issued 12 new contract 
documents, six of which pertain to design-build, and in 2005, four forms 
dealing primarily with architectural services were introduced. 

Other less frequently used contracts are also under review, such as  
turnkey and joint venture contracts. The design-build contract and the 
design-build process deserve their own space, thus a later chapter in this 
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book will be devoted entirely to them. Many of the AGC contract docu- 
ments were 1999 issues, and CMAA has 2005 updates for their con- 
struction manager contracts. Even before a standard form or modified 
contract is executed, a t  times an  owner, general contractor, or subcon- 
tractor will agree to proceed with a limited amount of work based upon 
the issuance of a letter of intent with the assumption that  a fully exe- 
cuted contract will follow shortly thereafter. 

The Letter of Intent 

A letter of intent is generally a temporary document authorizing the 
commencement of construction in a limited fashion. Limits are placed 
upon the scope of work to be performed, the dollar value of the work to 
be performed (often expressed as  a "not to exceed" amount), the time 
frame in which the work is to be completed, and restrictions on sub- 
contracts or purchase orders to be awarded in order to comply with the 
provisions of that letter of intent. When a full scope contract is ultimately 
awarded, that which was included in the letter of intent will be incor- 
porated and any payments made under the letter of intent will usually 
be credited to the contract sum. 

A number of reasons exist for using a letter of intent, including 

An owner may wish to start demolition of a recently vacated office 
space while negotiating with a new tenant desirous of a quick move in. 

Having received a verbal loan approval from their lender, a n  owner 
may wish to commence a limited amount of construction work on a 
new project while awaiting full written approval of that loan. 

When a project is "fast tracked," an  owner may wish to commit to a 
certain portion of work while the final budget andlor design is being 
completed. The letter of intent can be used to purchase some long-lead 
items such as reinforcing steel or structural steel shop drawings that 
would jumpstart the project. 

A letter of intent must be specific in nature: 

I t  should clearly define the scope of work to be performed. If plans and 
specifications define that  scope of work, these documents ought to be 
referenced. If plans and specifications are not available, an  all- 
inclusive narrative should define the exact nature of the required 
work. 

It should include either a lump sum to complete the work, or a "cost 
not to exceed" amount, including the contractor's fee. 

I t  should include payment terms. 
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I t  should contain a date when the work included in the letter of intent 
can commence, and in some cases, when the letter of intent expires. 

I t  should contain a statement stipulating that the scope of the work 
and its associated costs will be credited to scope/cost included in any 
formal construction contract, if subsequently issued. 

I t  should include a termination clause setting a time limit on the 
work, or an  event that  triggers termination, such as the issuance of 
a formal contract. A termination clause "for convenience" is often 
included, allowing either party to terminate work upon written noti- 
fication, and stating the method by which a settlement of costs up to 
that  point will be established. 

The letter of intent is to be signed and dated by all concerned parties. 

A typical letter of intent between an  owner and contractor might be 
worded as  follows: 

Pursuant to the issuance of a formal contract for construction, the under- 
signed (owner) hereby authorizes the (contractor) to proceed with the tree 
removal in  the areas designated on Drawing L-5, prepared by ABC 
Engineers, and dated July 8,2006. All debris including tree stumps will be 
removed from the jobsite. Prior to commencement of the work, all erosion 
control measures will be installed by the Contractor according to Drawing 
L-8, issued by ABC Engineers, and dated July 1,2006. 

Maintenance of soil erosion measures will be required from the date of 
installation until this letter of intent is terminated on or about September 
15, 2006. 

All of the above work is to be performed a t  cost plus the 15-percent con- 
tractor's overhead and profit fee. Daily work tickets and copies of all sub- 
contract agreements and purchase orders will be presented by (contractor) 
to (owner's representative) as  substantiation for all costs." 

Signed: Contractor Signed: Owner 

Defining costs in the letter of intent 

When any formal agreement between an  owner and contractor includes 
reimbursement of costs, the definition of what constitutes "costs" in the 
initial document will greatly reduce any disagreements when subse- 
quent invoices are presented for payment. This subject will be dealt 
with more fully when discussing cost plus contracts later in this chap- 
ter, and must also be considered when issuing a letter of intent. 

Scope of work, tasks, and reimbursables included in letters of intent 
can include such items as shop drawing preparation, and cancellation 
charges for any materialslequipment ordered if a further construction 
contract is not forthcoming or if the letter of intent  is terminated 
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prematurely. Reimbursable expenses may extend to in-house costs 
incurred by the general contractor for estimating, accounting, and even 
interim project management and superintendent salaries. The owner 
can be presented with a list of reimbursable costs appended to the letter 
of intent as an  exhibit to avoid future misunderstandings. 

When a formal construction contract is issued, the segregated costs 
associated with the work performed under the letter of intent are gen- 
erally applied against the costs for the total project. It is important to 
accumulate and segregate all reimbursable costs as they are incurred 
by assigning a separate cost code to all labor, material, equipment, and 
subcontract commitments. This will permit easy retrieval of all related 
costs when reimbursement is requested from the owner. 

Subcontractor commitments via the letter 
of intent 

While operating under the terms and conditions of the letter of intent, 
the general contractor may have to make certain commitments to sub- 
contractors and vendors, and any purchase orders or subcontract agree- 
ments issued should contain the same restrictive provisions as  the 
agreement between the general contractor and owner. 

For example, if the owner's letter of intent contains provisions for 
the preparation of reinforcing steel drawings, placing a n  order for some 
nonstock sizes and even partial fabrication, the same restriction(s) 
placed upon the general contractor should be transferred to the rein- 
forcing bar vendor. 

The letter of intent termination clause 

A typical termination provision in a letter of intent would be similar to 
the following: 

Upon receipt of a written directive to cease the work covered under the 
terms and conditions of this letter of intent, the Contractor shall immedi- 
ately stop all work. All costs for work-in-place as of that date will cease. 
Cancellation costs for work-in-progress will be honored upon a receipt of a 
detailed explanation for all such costs documented by purchase orders or 
other commitments and related Stop Work Orders. 

Any such termination clauses should be included in all vendor pur- 
chase orders or subcontract agreements. It is important that the Project 
Manager notify all vendors and subcontractors promptly, both verbally 
and in writing, upon receipt of any termination notice issued by the 
owner. 

I t  is risky business to proceed with any phase of construction work 
without some form of written authorization. In this day and age, corporate 
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personnel are very mobile, moving from one job to another, and that 
familiar owner representative who initially authorized the work may 
be gone from the company, along with all traces of any prior verbal 
commitment. 

Requesting a letter of intent when the occasion arises is not only the 
proper business approach but is also a way of preserving a good rela- 
tionship, since misunderstandings will be lessened or eliminated entirely. 

Prevalent Types of Construction Contracts 

Construction contracts today generally fall into one of the following 
categories: 

Cost of the Work Plus a Fee 

Cost of the Work Plus a Fee with a Guaranteed Maximum Price (GMP) 

Stipulated or Lump-Sum 

Construction Management 

Design-Build 

Less frequently used contracts between owner and general contrac- 
tor include 

Turnkey 

Joint Venture 

Build-Operate-Transfer (BOT) and its several variations 

Each form of contract has its own caveats, and a closer look a t  each 
type may be helpful to further understand their unique provisions. 

Cost of the work plus a fee 

What could be simpler-a contract where the contractor bills the owner 
for all work-related costs plus their fee for overhead and profit? Well, 
the cost-plus contract requires a great deal of thought, preparation, and 
administration in order to work successfully. 

This form of contract demands an  atmosphere of trust between owner 
and contractor and means keeping communication channels open in 
order to convey the status of work and their costs as they accumulate. 
First of all, a definition of what constitutes "cost" is often a point of inter- 
pretation between owner and contractor, and needs to be fully defined 
upfront. Secondarily, this form of contract lends itself to situations where 
a complete set of drawings andlor specifications have not yet been devel- 
oped, so defining the scope of work is crucial. 
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What constitutes "cost." One has only to look a t  the American Institute 
of Architects' Document A111,1997 edition, Cost of the Work Plus a Fee 
with a Negotiated Guaranteed Maximum Price, to provide a starting 
point for a fully developed list of costs-both reimbursable and 
nonreimbursable: 

Costs to be reimbursed 

1. Labor costs-basic hourly rates, premium rates, and labor "bur- 
dens." Many owners question the high hourly rates of some collec- 
tive bargaining agreements when all benefits are included, and if 
the type of trades to be employed on the project is known, a break- 
down of each trade's billable rate attached as  an  exhibit may prove 
useful (see Figure 2.1). 

2. Wages-the salaries of the contractor's supervisory and adminis- 
trative personnel when stationed a t  the site with the owner's 
approval. If any nonfield-based personnel costs are to be reimbursed 
(for instance, estimating and accounting), they should be listed here. 

3. Taxes-insurance, employer contributions, assessments 

4. Subcontract costs 

5. Costs of materials and equipment incorporated in the completed 
project 

6. Costs of other materials and equipment, temporary facilities, and 
related items fully consumed in the performance of the work 

7. Rental costs for temporary facilities, machinery, equipment and 
hand tools not customarily owned by construction workers whether 
rented from the contractor or others. 

8. Cost of removal of debris from the site 

9. Costs of document reproduction, faxes and telephone calls, postage, 
parcel post, and reasonable petty-cash disbursements 

10. Travel expenses by the contractor while discharging duties con- 
nected with the work 

11. Cost of materials and equipment suitably stored offsite, i f  approved 
in  advance by the owner 

12. Portion of insurance and bond premiums 

13. Sales and use taxes 

14. Fees-assessments for building permits and other related permits 

15. Fees for laboratory tests 

16. Royalties-license fees for use of a particular design, process, or 
product 
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WAGE RATE SCHEDULE 

STRAIGHT TlME 

PENSION FUND 
WELFARE FUND 
ANNUITY FUND 
ED & BUILDING FUND 
INDUSTRIAL FUND 
PENSION SUPPLEMENT FUND 
D.C. LABOR MANAGEMENT 
LOCAL # 7 APPRENTICE 
JAC BUILDING FUND 

TOTAL BENEFITS 

IRONWORKERS 
FOREMAN JOURNEYMAN 

4.25 4.25 
4.00 4.00 
5.00 5.00 
0.85 0.85 
0.03 0.03 
0.65 0.65 
0.15 0.15 
0.23 0.23 

WAGE RATE 39.65 35.55 
EMPLOYERS FICA 2.46 2.20 
EMPLOYERS MEDEX 0.57 0.52 
EMPLOYERS FUTA 0.32 0.28 
EMPLOYERS SUTA 2.34 2.24 
LIABILITY INSURANCE 4.44 4.14 
WORKMAN'S COMP 12.00 11.20 
TRAVEL SMALL TOOLS 2.85 2.65 

TOTAL 80.29 74.45 
TOTAL 80.29 74.45 

DOUBLE TlME 

WAGE RATE 
ANNUITY FUND 
EMPLOYERS FICA 
EMPLOYERS MEDEX 
EMPLOYERS FUTA 
EMPLOYERS SUTA 

TOTAL 51.34 45.30 
DOUBLE TIME 131.63 1 1  9.75 

TOTAL 131.63 119.75 

RATES ARE SUBJECT TO CHANGE PER COLLECTIVE BARGAINNING 
AGREEMENTS. 

PLEASE NOTE THE ABOVE RATES DO NOT INCLUDE 15% 
OVERHEAD & PROFIT MARK UP. 

FIGURE 2.1 Wage rate schedule. 
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17. Data processing costs related to the work 

18. Deposits lost for causes other than the contractor's negligence 

19. Legal-mediation and arbitration costs, including attorneys' fees 
arising out of disputes with the owner with the Ownerkprior writ- 
ten approval. 

20. Expenses incurred by contractor for temporary living allowances 

21. Cost to correct or repair damaged work provided that such work was 
not damaged due to negligence or was nonconforming 

Costs not to be reimbursed 

1. Salaries and other compensation of the  contractor's personnel 
stationed a t  the contractor's principal office or offices, except as  
specifically provided for in the contract 

2. Expenses of the contractor's principal office 

3. Overhead and general expenses, except as provided in the contract 

4 .  The contractor's capital expenses 

5. Rental costs of machinery and equipment except as  specifically 
spelled out 

6. Costs due to the negligence of the contractor 

7. Any costs not specifically included in costs to be reimbursed (This 
transfers the responsibility onto the contractor to include a 
comprehensive list of reimbursable costs since they will not be able 
to later claim they "forgot" to include some miscellaneous costs which 
are always reimbursed.) 

8. Costs, other than approved change orders, that would cause the GMP 
price to be exceeded 

Any and all changes to these standard "costs," both additions and 
subtractions, need to be clearly spelled out in the agreement. The proj- 
ect manager must alert their superintendent and their accounting 
department to properly identify all applicable costs by project number 
and by proper cost coding. When requisitions are prepared, documen- 
tation of all reimbursable costs are to be attached to that  request for 
payment. 

Cost-plus contract pitfalls. The following are a few pitfalls to avoid when 
administering a cost-plus contract without a GMP: 

The scope of the work included in the agreement must be clearly 
defined and if the scope is increased, any associated increase in cost 
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must be presented quickly to the owner in writing either as a fixed 
amount or a n  estimated cost. 

A statement of "costs to be reimbursed" and those not to be reim- 
bursed must accompany any cost-plus agreement. 

When a project manager is assigned to the project and time spent 
administering the project is a reimbursable cost, establish a method 
of accounting for hisher time in the field and in the office when work- 
ing on the project. I t  will be helpful to keep a simple one- or two- 
sentence log of activities associated with these hours so that, if called 
upon in the future, the project manager can recall the exact nature of 
those activities. 

Prepare weekly reports tracking actual costs versus the estimate. If 
no estimate was presented initially, prepare weekly costs to apprise 
the owner of those week-to-week costs. Note: Some vendors and sub- 
contractors are notoriously late in submitting invoices, so always add 
a caveat to the reported costs such as  "costs received to date" or "addi- 
tional costs may accrue during final accounting." 

Attempt to convert the cost-plus contract to a lump sum or GMP as 
quickly as possible-if the nature of the work so dictates. 

Remember the five critical elements in a cost-plus-fee contract: 

Define the scope of work as precisely as possible 

Identify all scope changes as soon as they occur. 

Establish approximate or firm costs for these changes. 

Notify the owner of the changes and related costs as soon as  they are 
identified-and do it in writing. 

Hope for the best! 

The stipulated or lump-sum contract 

A stipulated or lump-sum contract is most frequently used in competi- 
tive bid work in either the public or private sector where a complete set 
of plans and specifications have been prepared by the owner's design con- 
sultants. Contractors are expected to estimate the cost of the work con- 
tained in a specific set of bid documents-no more, no less. Any deviation 
of the scope of work as interpreted from these bid documents, except if 
amended later by other contract provisions, will result in a change of 
scope where any adjusted costs will be dealt with by change orders. 

The problem of defining scope. Although defining the scope may appear 
to be rather straightforward, it is not. The "intent" of the plans and 
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specifications can often be interpreted in many ways by each participant 
in the construction process. Since the architect is generally designated 
by the contract a s  the "interpreter" of the plans and specifications cre- 
ated, the final decision on what constitutes the obligation of all parties 
to the contract rests with that authority-unless challenged and resolved 
by either negotiation, arbitration, or litigation. The use of requests for 
information (RFIs) during the bidding process is one way of clearing up 
any discrepancies, errors, and omissions in the plans and specifications, 
and all bidders should afterward receive the architect's response. 

Allowances and alternates in the stipulated-sum contract. Allowances are 
frequently included in a contract when the exact nature of the work or 
quality levels desired were not clearly defined when the contract was 
formulated. As the owner and architect provide definition, the contractor 
must establish the actual cost, compare it with the allowance amount, 
and adjust the contract sum accordingly. Unless the contract specifies 
otherwise, the following costs are to be included in developing the total 
cost of the allowance in question: 

Cost of materials and equipment 

Cost of unloading and handling a t  the site, plus installation costs 

Overhead and profit (included in the contract but not in the allowance) 

Alternates, meanwhile, can sometimes be looked upon as  the owner's 
wish list. They are generally items that  may be added to the contract 
scope a t  a predetermined cost. One problem relating to alternates is the 
time frame in which they are to be accepted or rejected, and many con- 
tracts do not include a date or time frame within the budget for accept- 
ance or deletion. Take a simple example: a n  alternate for a recessed 
entry mat in a vestibule as opposed to the contract provision for a smooth 
concrete surface upon which the owner can place a mat. The decision to 
accept or reject the alternate must be made prior to the placement of the 
concrete slab. Acceptance after the slab is poured will necessitate chop- 
ping out the slab a t  considerably more cost. 

When alternates are included in the contract and no date of accept- 
ance or rejection is specified, the project manager must prepare a list 
and advise the owner of the latest date for which the alternate can be 
accepted a t  the cost included in the contract. 

Lump-sum contract pitfalls. The following are a few pitfalls to avoid 
when administering a lump-sum or stipulated-sum contract: 

A thorough review of the bid documents is essential to uncover any 
ambiguities, errors, and omissions in the plans and specifications. 
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During the bidding process, these problems can be presented to the 
architect who will issue a ruling in the form of a response to the con- 
tractor's RFI or via a Q&A follow-up to questions posed by several bid- 
ders. It is important that all parties are notified of these queries, and 
the project manager should verify that the design consultant's direc- 
tive has been sent to all bidders. 

Although i t  may be precarious to qualify a bid on a public project 
without risking a rejection of the bid, in private work the contractor 
can qualify their bid and list their qualifications if they have con- 
cerns about the intent of the documents. However, some contractors 
are reluctant to do so for fear that their bid will be rejected. Generally, 
if the bid for a private project is competitive, qualified or not, the 
owner will probably not reject the bid but will arrange a n  interview 
to discuss these questionable issues. In public bidding, the agency 
may consider minor deviations in the contractor's bid if they are 
deemed "in the public interest" to do so. 

When awarding contracts to subcontractors, avoid including the words 
"to include plans and specifications." Relying on this phrase as the sole 
basis for determining their scope of work can be dangerous. Instead, 
include a scope letter defining the scope of work more specifically. 
Remember the subcontractor's interpretation of the plans and specs 
may be considerably different from yours. m o r e  on this subject in 
Chapter 6.) 

Prior to negotiating a contract with a subcontractor or vendor, review 
the estimate thoroughly. If any items were inadvertently omitted, 
attempt to incorporate them into the subcontractor agreement or 
vendor purchase order. Remember, this is the time when your nego- 
tiating power is greatest. 

Obtain the subcontractor's1vendor's agreement that they have received 
and reviewed all appropriate documents-plans, specifications, adden- 
dums, and so on-that will be referenced in the subcontract agreement 
or purchase order. 

The Cost-plus-a-fee with a GMP contract 

The cost-plus contract with a guaranteed maximum price (GMP or 
Gmax) is frequently used because it allows the owner to gain the pro- 
tection of the maximum cost of the construction while retaining the 
potential for cost savings. I t  is basically a cost-plus-a-fee contract with 
a cap on it, and many of the caveats that apply to the cost-plus-a-fee con- 
tract also apply to this contract. The GMP contract is often used for "fast 
tracked" projects when incomplete or sketchy construction documents 
are all that  is available a t  the time of contract preparation. Usually, 
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70- to 80-percent complete design documents are sufficient to negotiate 
a GMP contract, and this very process can result in numerous misun- 
derstandings between contractor and owner. 

The importance of the contract qualification statement. Because the GMP 
contract is most often awarded before the plans and specifications are 
100-percent complete, the question of what the contractor should assume 
for the 20 to 30 percent of the remaining design can be answered in a 
comprehensive qualification statement attached to the contract as an 
exhibit (Figure 2.2). In this exhibit, the contractor will list specific items 
that have been included in the scope of work anticipated (but not as yet 
in the final design) as the drawings are completed. 

Other contractors get more specific and include a scope sheet for each 
division of work, where they not only list every item included in their 
guaranteed maximum price but the cost of that item, in order to estab- 
lish a quality level. Figure 2.3 shows a portion of one such exhibit, this 
one dealing with electrical work. 

Fees and savings. The contractor's fee is usually prenegotiated, based 
upon a percentage of cost. Any changes that increase the scope of work 
will be allowed a percentage increase in overhead and profit. When 
minor deductions in scope occur, the contractor should not be expected 
to include a credit for fee reduction since the amount of deleted work will 
probably not have materially affected the overall management of the 
project. When major portions of work are deleted, a credit for overhead 
and profit may be warranted, however. 

The GMP contract contains a "savings" clause specifying that any 
savings will be shared by the owner and the contractor in varying per- 
centages. Some owners prefer to have the contractor receive a greater 
portion of the savings, theoretically creating more incentive for the 
builder to search for potential savings. Thus, a 50150 savings basis pro- 
vides the owner with an incentive to review and accept value engi- 
neering suggestions proposed by the contractor. 

Cost certification provlslons. A standard feature of the GMP contract is 
a requirement for a cost certification audit when the project has been 
completed. The owner has the option to audit the contractor's books to 
determine the extent and nature of any savings, or to verify that all costs 
charged to the project are proper. If this audit is to be conducted by an 
independent accounting firm, provisions for the audit should be included 
in the contract either as a contractor-excluded cost or as a separate line 
item setting aside a specific sum for the audit. 

In anticipation of an owner audit, the project manager must monitor, 
identify, and isolate all costs as they are incurred, and as they relate to 
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Priclng Qualifications 

The Guaranteed Maximum Price provided for in Section 6.1 of 
the Agreement is subject to the following assumptions and 
qualifications. As used below, "we" and "our" refers to the 
Contractor. If an item is described as 'Included," then the cost 
of completing that item is included in the Guaranteed 
Maximum Price. 

Division I - General CondltlonslGeneral Requirements 
lnciusionslExcluslons 

I 
Underpinning is said to be not required by the structural engineer and is therefore not 

2 included 
3 Asbestos, lead, or hazardous materials testing, removal and remediation is not included. 
4 Utility and service company fees and charges for connections or meters are not included. 
5 Temporary electric consumpUon cost during construructlon is not induded. 
6 A payment and performance bond Is not included in the base, an alternate has been provided in the 

schedule of alternates. 
7 Builders risk insurance is assumed provided by Owner and is not Induded 

Costs associated with the Health Deperbnent inspections are not 
8 included 
9 Construction site security, other than separation of work mnes by construction fences is not included. 

10 With timing going to be critical, we essume that the Owner wlil assist in obtaining permits with 
ISD I BFD I BW&S/ BRA as may be required. 

11 As discussed we have included removing of the topping slab, waterproofing the existing glass block 
and pouring a new topping slab at the eievatlon. 
We have assumed Civil drawlngs to be In=10' not In=20' as 

12 shown. 
13 We have assumed MEP drawings to be 1/8"=1' not 114"=1' as shown. 

Allowances included within the General Conditions 
1 Police details, fire watch end street permits: $15.000 is included 
2 Winter weather protection wlii most likely be required for the waterproofing, and concrete sidewalks 

In addition, protection will likely be required for the facade restoration after the completion of the 
sidewalks. 
$25.000 is induded. 
An allowance of $25.000 is included to refeed, relocate and coordinate ail existing 

3 MEP'S. 

FIGURE 2.2 Contract qualification statement. 

the various line items in the estimate and requisition. This will save 
countless hours and reduce owner frustration a t  the end of the project 
if any job related costs are called into question. Most payroll reporting 
systems require a project manager to apportion their daily activities to 
specific projects or cost codes, and it is a good idea for the project man- 
ager, in a separate log, to enter a brief one- or two-sentence entry describ- 
ing their time devoted to the GMP project. 
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Dklslon 2 - Site work l Demo 
inclusionslExclusions 

I Below grade obstructions, rock, and1 or removals of these are not Included 
2 The fumlshing and Installing of the new gas llne lnciudlng the meter Is by the gas company. 

has included the excavation and backflll of this Ilne as shown. 
3 Relocation, repairs. or replacement of uncharted utilities. 
4 lnterlor bullding demolition along with the removal of the existing floor slab in basement is currently 

underway and as such is not included. We have included approximately 110 if of wall demo as outilned 
5 Removal of any other topping slab at 1st floor level other than the area shown On JB.D.1 :I 
6 The work associated with the connectim of exlsting roof drains to was said to not be required 

and as such. we have not included. 
7 The City of will require flowable fill in the utlllty trenches and as such this is induded 
8 The current demo operation wAl induded the removal of the exlsting walls into the former street 

vault areas 
9 As discussed, we have assumed a balanced slte. Unlt p-s for @ng and importing flII are as 

listed h the alternates. 
10 Pavlng roadways as shown on is excluded. we have included patching of the roadway at new uUliUes. 
11 Since there is no geotech report at this time we have excluded all dewatering. 
12 We have assumed the existing soils are adequate for base material and will remain In place. 
13 Our pricing is based on filling, grading and compacting the exlsting solls at the rebuilt sidewalks 

as necessary to meet the proposed grades. We have assumed the existing sol1 base meets the 
Clty of gravel requirements and that new base materlal Is not required. 
In the base we have not included the work assoclated wlth drawings showing the extended 

Altowances included within the Site work 1 Demo 
As the full scope of the demo requlred for the remove of the existing concrete topping 

1 slab 
and unknown supports down to the assumed structural slab Is Included 
$10.000. 

2 We belleve that there will be a need for saw cutUng of the existing column for new beam pocket: $2,500. 
3 As we also do not have an elevation, we have included an allowance of $5.000 to support the 

existing sewer as we install tha adJoining water Ilne. 
4 We have included an allowance of $2.500 for mlsc. demdltion. 

Dlvlslon 3 - Concrete 
lndusionslExduslons 

We have not included any work scope associated with exlsting concrete foundation 
1 walls. 
2 As agreed, cosmetic patching is exciuded In tenant space. An allowance for cosmetlc patching In 

public space is included. 
3 Structural concrete patching in tenant space other then what Is shown on is exciuded. 

FIGURE 2.2 (Continued.) 

Awarding subcontract agreements. Prior to the issuance of a subcontract 
agreement, some GMP contracts require the project manager to submit 
all subcontract proposals to the owner for their review, together with a 
recommendation for any awards. In fact, some contracts include a pro- 
vision requiring the owner to approve a subcontract agreement, in writ- 
ing, before it is issued. If that's the case, the owner must be made aware 
of the time restraint necessary for their review and comment. Thus, the 
project manager should then forward each subcontractor recap to the 
owner with a cover letter stating the time frame in which approval is 
required. 
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- Fixtuiw - Homauns 
- Lighting Control 
- Fixturc Labor 
- Fixture Wing  - Fixture Wiring - Homerum 
+ 2x4 Surfacc Mounted F i  - FS3 

Emrior Wall Scmre -Type M - INSTALL ONLY 
+ Emergency Battay Unit 

Batting Nmel Lighting- Allowance 10 - fixhnes 

L t r h h r  

1WOQll Flre Ahrm - Empty 6re a i m  wnduits 
- Fire Alum 

16000.12 Commnntcation - SesmiIy (Empty Conduit) - TeVData (Empty Conduit) 
Commnnication 

2.750.00 lea 
2,750.00 lea 
3.500.00 lea 

550.00 lea 

35.00 lea 
3.25 Kf 
5.50Af 

55.00 lea 
3.25 /If 
5.50 Af 

1,500.00 lea 
450.00 lea 

1,500.00 lea 
350.00 lea 
850.00 lea 

750.00 lea 
550.00 lea 
450.00 lea 

140.00 lea 
140.00 /en 
225.00 lea 

3.50 ITf 
5.25 nr 
0.60 /sf 

80.00 lhn 
3.25 nf 
5.50 Ilf 

140.00 lea 

275.00 lea 
350.00 lea 

FIGURE 2.3 A portion of an exhibit concerning electrical work. 
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Only qualified subcontractors should be invited to submit bids, and 
if any nonqualified subcontractors submit bids unsolicited, the proposal 
should be forwarded to the owner. If an  unrealistic low bid is received 
from an unsolicited subcontractor who has a past record of poor per- 
formance or poor quality work, the bid should be forwarded to the owner 
with a comment stating that this was an unsolicited bid and is not to 
be considered. The reasons for the bid rejection should be included. In 
the absence of such a procedure, an  owner may learn of a particular low 
bid, and not being made aware of it, may be of the opinion that they are 
not being afforded the most competitive pricing. 

To be safe, the project manager should forward all unsolicited bids to 
the owner-if in fact the contract calls for the owner to review these 
bids-with comments and recommendations by the general contractor. 
In most cases, the owner will follow the general contractor's advice. 

On the other hand, if a contractor does not prequalify subcontractors 
and receives an unrealistically low bid from one of them, forwarding it 
to an  owner with a comment that the bid should be rejected will likely 
prompt the client to respond, 'Well why did you allow an  unqualified 
subcontractor to submit a bid on my job in the first place?" 

Change orders and value engineering. There may be a tendency to fold 
extra work into the GMP without the issuance of a change order, the rea- 
soning being that  substantial savings have accrued to absorb these 
costs. However, those illusive "savings" may quickly disappear and 
reduce or totally eliminate any surplus, a portion of which should have 
been returned to the contractor. Any change in scope requested by the 
owner or the architectlengineer should be cause for issuing a change 
order. 

Value engineering. One of the many functions of a project manager 
administering a GMP contract will be to look for savings throughout the 
life of the project. All subcontractors and vendors should be requested to 
review their work with an  eye toward developing possible cost savings. 
As these suggestions are received, the project manager must review and 
analyze them to determine whether a savings in one trade may result 
in an increase in another trade, in effect resulting in no savings a t  all. 

This process of "value engineering" has received its share of criti- 
cisms, and in several cases, rightly so. For example, the substitution of 
two small rooftop exhaust fans for one larger unit may result in a sav- 
ings in the mechanical portion of the work, but will it  add costs to elec- 
trical circuitry and an additional framed rooftop opening? All such "value 
engineering" suggestions should be routed through the architect and 
engineer for comment before being formally submitted to the owner. 
The more adept a contractor becomes a t  developing meaningful cost 
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savings or value engineering suggestions, the easier i t  will be to build 
a solid reputation as  an  effective administrator of GMP contracts. 

GMP contract pitfalls. The following are some pitfalls to avoid when 
administering a GMP contract: 

If the GMP was based upon less-than-complete plans and specifica- 
tions, carefully review all future design development drawings to 
ascertain that  the scope of work emerging as a "for construction" set 
is what was anticipated by the contractor initially, complete with 
inclusions and exclusions If it appears that this scope has deviated 
from the original concept, alert the owner immediately and identify 
the changes and their respective costs. 

When receiving value engineering cost savings, review them care- 
fully with all related suppliers and subcontractors to verify that  the 
actual savings being suggested are, in fact, true savings and that  no 
hidden costs lurk somewhere down the line. 

Resist the owner's request to submit "actual costs" to date versus 
"estimated costs" early in the project. Any early "savings" may dra- 
matically change as  later costs develop. Respond to any such requests 
by saying that  it is too early to project true costs a t  this stage of the 
work. 

Do not allow scope increases or decreases to occur without increasing 
or decreasing the guaranteed maximum price, and do this a s  quickly 
as possible. 

Instruct field supervisors to identify all materials and equipment, 
and attach signed receiving tickets with the project name, number, and 
where the item was used. This will make it much easier to verify costs 
if and when a detailed audit is required. 

Construction manager contracts 

Construction manager (CM) contracts have gained much popularity in 
recent years as a project delivery system for several reasons: 

The CM concept allows an  owner to engage a construction profes- 
sional to work with their design team as  the project progresses 
through the design development stage, thereby utilizing the con- 
tractor's knowledge of costs, constructability issues, and local market 
conditions. 

It essentially provides an  owner with an  arm's-length management 
team, allowing them to avoid a third-party relationship with a builder. 
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The Construction Management Association of America (CMAA) 
defines CM work as follows: 

A project delivery system comprised of a program of management 
services 

Defined in scope by the specific needs of the project and the owner 

Applied to a construction project &om conception to completion, to con- 
trol time, cost, and quality 

Performed as  a professional service under contract to the owner by a 
construction manager 

Selected on the basis of experience and qualifications of the CM firm 

Compensated on the basis of a negotiated fee for the scope of services 
rendered 

The CM concept can be subdivided into the following: 

CM-For Fee (also referred to as Agency): A process whereby the 
required construction management services performed by the CM are 
reimbursed via a fee based upon a percentage of costs. The final, ulti- 
mate cost of the project is not guaranteed-it is what it is. 

CM-At Risk: The CM in this case also provides all required con- 
struction management services, including reimbursable expenses and 
a fee based upon a percentage of costs; however, the CM guarantees 
the final cost of the project. Some critics of this form of CM contract 
charge that  the CM now serves two masters, the owner and their own 
company since decisions may be made that  favor the CM's bottom 
line instead of the client's interests. Any CM with such a reputation 
will soon be out of business, making this the biggest counterargu- 
ment to the two-masters proposition. 

Construction management services during preconstruction and construction. 
The CM will provide professional staff to the owner prior to or during 
the design phase-including estimating, scheduling, purchasing, and 
project management. The purpose being to develop the owner's con- 
struction program with the design development team in order to insure 
it meets the client's schedule and budget restraints. The CM may pro- 
vide these services as  a lump-sum proposal or cost-plus-a-fee, with or 
without a GPM. The owner may or may not elect to award the second 
phase, the construction phase of the project once the preconstruction por- 
tion is concluded. 

Regarding construction services, the CM provides the staff and related 
facilities to administer and manage the construction project, acting as  
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the owner's agent. During construction, the CM will be awarded either 
an  "agency" or an  "at-risk" contract. 

Of course, many owners engage CMs to perform both functions- 
preconstruction and construction services-so one contract may be issued 
incorporating both phases. Some contracts have an  escape clause, how- 
ever, so if the owner is not satisfied with the CM's performance during 
the preconstruction phase, the construction portion of the contract can 
be voided, allowing the owner to seek the services of another CM. 

The preconstruction phase of a CM contract. One major advantage of the 
CM process is that an  owner can obtain the services of a team of con- 
struction professionals to act on their behalf during the preparation of 
the project's design. The CM's staff of experienced professionals, having 
day-to-day contact with subcontractors, local labor pools, equipment 
manufacturers, and material suppliers (as well a s  a detailed database 
of construction component costs) can provide invaluable assistance in 
determining the most cost-effective design commensurate with the  
owner's budget and project delivery dates. A clear understanding of the 
services required by the owner is essential in establishing a compre- 
hensive list of reimbursable expenses assigned to these activities. 

CMAA's owner and construction manager contract. CMAA Document A- 1- 
the Owner and Construction Manager contract (2005 edition) includes 
detailed information regarding the basic services associated with the 
predesign, design, and construction services to be provided by a con- 
struction manager. In general, this includes the following: 

Predesign phase: Tasks include working with the owner to develop a 
management plan, selecting an  architect, developing a master sched- 
ule, developing a budget and preliminary estimate, and fostering a 
management information system. 

Design phase: Work to do in  this phase includes monitoring the 
designer's compliance with the owner's program, reviewing the design 
documents, making revisions to the master schedule, preparing esti- 
mates as required, performing value engineering, advising on contract 
awards, prequalifying bidders, conducting pre- and postbid confer- 
ences, and developing MIS programs for scheduling, cost reporting, 
and cash flow. 

Construction phase: Providing project management is part of this 
phase, as well as conducting cost administration and analysis proce- 
dures. Monitoring safety, schedules, costs, changes in scope, and close- 
out and occupancy procedures are other tasks that must be handled. 

Some contracts do not prohibit construction managers from perform- 
ing certain work tasks with their own forces if they are experienced in 
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these tasks and can demonstrate that  their involvement will be cost- 
effective. In that event, the CM is allowed to include a certain percent- 
age for administrative costs and profit just a s  though that  portion of the 
work had been subcontracted to another firm. 

CM fees. The fee charged for construction manager services varies 
depending upon whether preconstruction and construction services are 
required, and whether the CM will be a "for fee" or "at risk" contract. 
Fees in either case are significantly lower than those charged by gen- 
eral contractors performing lump-sum or GMP work because the CM is 
reimbursed for most field-incurred expenses; therefore, most of the fee 
will go to the contractor's "bottom line." 

These "reimbursable expenses" are specifically listed in the CM's pro- 
posal, and their "cost" includes an  applied percentage for overhead and 
profit. These reimbursables are referred to as "reimbursables with a 
multiplev-in other words, the owner will pay the CM for specified costs 
multiplied by a factor of 1.5 or 2.0, or whatever is agreed upon. 
Therefore, the cost of a superintendent's weekly salary, including fringe 
benefits, may possibly be $1500. At a multiple of 1.5, the owner will agree 
to pay the CM $2250 for the "cost" of this superintendent's services; a t  
a multiple of 2, the super's cost is billed a t  $3000 per week. 

Exclusive of preconstruction services and reimbursables, a "for fee" 
CM will be in the range of 2 to 4 percent whereas the fee for a CM "at 
risk" could be as high as 8 percent. Preconstruction services are often 
quoted on a lump-sum basis in the proposal that includes specific duties 
and responsibilities during that phase and a time frame for carrying out 
those duties and responsibilities. 

CM contract pitfalls. One of the pitfalls to avoid in administering a CM 
contract is failure to include a complete and inclusive list of reim- 
bursables for field-related expenses (which is why a CM will adminis- 
ter a project from the field, transferring all office-related project 
functions to the field, thereby removing those costs from their central 
office overhead). 

A typical CM list of standard reimbursables includes the following: 

Project Field Office Set-Up: 
Office complex, trailers, security fencing 
Office equipment, duplicating machine, computers, miscellaneous 
(staplers, hole punches, and so on) 
Utility connections for telephone, data, waterlsewer (if applicable), 
electricity 
Signage 
Printers and scanners 
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Office furniture-desks, chairs, filing cabinets, conference tables 
All IT-related costs, Internet connections, wireless costs, and so on 

Project Field-Office Expenses: 
Supplies for office equipment, periodic maintenance 
Copy machine supplies 
Fax machine supplies 
Utilities-power, telephone, sanitary, water 
Postage, package deliveries, overnight delivery service 
Wireless charges 
Reproductions 
Automobile and trucking expenses; repairs 
Travel expenses 
Security 
Office maintenance and cleaning services 

Site-Related Expenses 
Engineering (if requested) 
Initial survey, interim lay-outs, final survey 
Testing 
Shop drawings-receipt, review, and transmission to AIE, and then 
their return to the appropriate subcontractor/vendor 
As-built drawings (either preparation, or the review of drawings 
prepared by others) 
Safetylfirst aid 
Photographs 
Project Maintenance (if requested) 

Site security-fencing; including maintenance, lighting 
Erosion control 
Access roads-installation and maintenance 
Fire extinguishers and maintenance of same 
Personal safety equipment 
Portable toilets-delivery and periodic maintenance 
Clean-upldust control 
Dumpster services 
Trash chutes 
Pest control 

The joint venture agreement 

In today's marketplace, large national and international building firms 
are venturing into new geographic areas seeking work to increase or 
maintain their already substantial annual volume. These incursions 
are often the result of their national account clients building in a new 
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geographic area, or construction giants who are just looking to increase 
their market share. Expansions into local markets may offer opportu- 
nities to established local contractors. Having little to no experience 
with local subcontractors, vendors, and labor markets, large contractors 
may seek out local partners to work with them in what is known as a 
joint venture. This can benefit both firms if the joint venture agree- 
ment is properly prepared, allowing shared responsibilities and shared 
profits to enrich both parties. A typical joint venture agreement (contract) 
is set forth in Figure 2.4 for those interested in pursuing this type of 
work. 

Turnkey contracts 

Turnkey contracts are often associated with the process engineering 
industry in the design and construction of petrochemical and chemical 
plants where the owner is also buying the design and engineering expert- 
ise of the contractor. Although there are several variations on the 
turnkey contract concept, the most universally accepted definition is a 
project whose costs will not be paid until the contractor completes the 
project and "turns the keys" over to the owner. In a turnkey project, the 
cost of funds required by the contractor to pay for all expenses incurred 
over the life of the project will be included in their total project costs. 
Monthly requisitions are not submitted to the owner for payment, but 
once the project has been completed and accepted, the contractor 
receives payment in full. 

The build-operate-transfer (BOT) concept gained popularity in the last 
three decades of the twentieth century, but more so in Europe and Asia 
than in the United States. It is a process whereby the builderldeveloper 
provides architectural, engineering, construction, and financial serv- 
ices to construct a project which they will not only build, but also oper- 
ate for a specific number of years before transferring the title to the 
owner. These projects are applicable where a revenue-producing facil- 
ity will be constructed since the concept of BOT is based upon the 
builderldeveloper receiving sufficient revenue to cover design, con- 
struction, financing, and operational costs while also generating a profit. 
BOT-type undertakings typically appear in the public sector and con- 
sist of such revenue-producing projects as toll roads, bridges, and tun- 
nels. Although dozens of these BOT projects, and their variations, have 
been built in Asia, Great Britain, and Europe, the Dulles Toll Road in 
Virginia is one of only a few ofAmerica's ventures into this sophisticated 
project delivery system. 
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JOINT VENTURE AGREEMENT 

THIS AGREEMENT made and entered into this day of . 19- 
by and between 

WITNESSETH: 

WHEREAS. 
(hereinafter Owner) has 

advertised for bids for the construction of 

which bids are to be submitted on or about 

and 
WHEREAS. the parties hereto have agreed to form a Joint Venture to submita joint bid for and. 

if possible, to obtain a contract with Owner for such construction. 

WHEREAS, the parties desire to enter into a joint Venture agreement in order to fix and define 
between themselves their respective interest and liabilities in connection with the submission of 
such bids and the performance of such construction contract in the event that it is awarded to them. 

NOW, THEREFORE, in consideration of the mutual promises and agreements herein set 
forth, the parties hereby agree to constitute themselves as joint venturers for the purpose of 
submitting a joint bid to Owner for the performance of the consuuction conuact hereinbefore 
described, and for the funher purpose of performing and completing such consvuction contract 
in the event that it is awarded to them on such joint bid, and the parties hereby agree that such bid 
shall be filed and such consuuction contract, if awarded to them, shall be performedand completed 
by them as a joint venture subject to the following terms and conditions: 

1. NAME AND SCOPE OF JOINT VENTURE 
1.1 The bid shall be filed and the construction contract, if awarded to the parties hereto, shall 

be entered into in the names of the parties as joint venturers, and the obligations of the parties 
under such bid and construction contract shall be joint and several. Such construction conuact. if 
awarded to the panies hereto based on their joint bid, shall be carried out and performed by them in 
the name of " 

, a Joint Venture" 
(hereinafter loint Venture) all money. eauipmenr, materials, supplies and other property acquired . . - .  
by the ~oiniventure  shali be held joint6 in that name. 

FIGURE 2.4 A typical joint venture contract. 

Contracts with government agencies 

Local, state, and federal public agencies have contract forms that  some- 
times borrow heavily from those of the American Institute ofArchitects 
(AIA) or Associated General Contractors of America (AGC). They will 
also include pages of various local, state, and federal laws and ordinances, 
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1.2 No payment shall be made by the Joint Venture toany of the parties hereto in reimbursement 
of exoenses incurred bv such ~ar t ies  in connection with the ~remration of the bid for and securinn 
the L a r d  of the cons~ction'contract, unless otherwise a g r s i n  writing. 

- 
1.3 It is the intent of the parties hereto that the joint bid contemplated and provided for 

herein shall be satisfactory and acceptable to both parties. If the parties are unable to agree upon n 
joint bid this Joint Venture shall terminate upon written notice by the dissenting party to the other 
party or parties. which written notice shall be delivered to the other party or parties prior to the 
time of the bid, and, in such event no party shall have any liability to any other party or parties. 

1.4 This Agreement shall not be interpreted or construed so as to extend beyond the submission 
of such joint bid and the performance of such construction contract, nor to create any permanent 
partnershipor permanent Joint Venture between the parties and shall not limit any of the parties in 
their right to carry on their individual businesses for their own benefit, including other work for 
the Owner. 

2. PROPORTIONATE SHARES 
2.1 Exceot as otherwise ~rovided in Paratzraohs 4.2 and 4.3 hereof. the interest of the carties 

in any profits'and assets and &eir respective s&in any losses and liabilities that may resuit from 
the filing of such joint bid and/or the performance of such construction conuact, shall be as follows: 

% 

% 

% 

% 

with such percentages being referred to hereinafter as the respective party's Proportionate Share. 
2.2 It is the intention of this Agreement, and the parties hereby agree that in the event of any 

losses arising out of, or resulting from the performance of said construction contract. each party 
hereto shall assume and pay its Proponionate Share of such losses. If for any reason any one 
of the parties hereto sustains any liabilities or is required to pay any losses arising out of or directly 
connected with the performance of such construction conuact, or theexecution of any surety bonds 
or indemnity agreements in connection therewith, which are in excess of its Proportionate Share in 
the losses of the Joint Venture, the other party or parties shall reimburse such party in such amount 
or amounts as the losses paid and liabilities assumed by such party exceed its Proportionate Share 
in the total losses of the Joint Venture, so that each member of the Joint Venture will then have 
paid its Proportionate Share of such losses; and to that end each of the parties hereto agrees to 
indemnify the other party or parties against and to hold it harmless from any and all loses of said 
Joint Venture that are in excess of such party's Proportionate Share. Provided, however, that tlie 
provisions of this sub-paragraph shall be limited to losses that are directly connected with or arise 
out of the performance of said construction conuact and the execution of any bonds or indemnity 
agreements in connection therewith, and shall not relate to or include any speculative, prospective, 
incidental or indirect consequential losses that may be sustained or suffered by any of the parties 
hereto. 

2.3 The parties shall, from time to time, execute such applications for bonds and indemnity 
agreemeno. and other documents and papers as may be necessary in connection with the submission 
of said joint bid for and the performance of such construction contract. Provided, however, that 
the liability of each of the parties hereto under any agreemenu to indemnify a surety company or 
surety companies shall be equal to the Proportionate Share of each of said panics in the Joint Venture. 

FIGURE 2.4 (Continued.) 

as  well a s  executive orders that  must be complied with. Under the  
canopy of Equal Employment Opportunity (EEO), or provisions for ful- 
filling requirements for Disadvantaged Business Enterprises (DBE), 
Minority Business Enterprises (MBE), Women-Owned Business 
Enterprises (WBE), and the Americans with Disabilities Act (ADA), 
these supplemental or special conditions are often in print so small as 
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2.4 I[ any of the parties hereto is a subsidiaryof another corporation. the performance by such 
subsidiary of the obligations assumed hereunder shall be guaranteed by the parent corporation of 
any such subsidiary. 

3. MANAGEMENT OF JOINT VENTURE 
3.1 Authority to act for and bind the parties to this Joint Venture in connection with all or 

any part of the performance of said construction contract shall be vested in the Management 
Committee, which may, from time to time delegate all or any part of such authority to one of the 
parties and/or to any individual or individuals upon unanimous consent of the parties. Neither the 
Management Committee nor any party hereto shall have the authority to act for or bind any other 
party except in connection with the performance of said consuuction contract. Except as provided 
in Paragraphs 4.2 and 4.3 each party shall have a voice in the Management Committee equal to 
its Proportionateshare. Except asotherwise noted herein the Management Committee may act upon 
consent of the party or parties having a Proportionate Share or Shares totalling more than fifty 
percent (50%). The parties hereby designate the following indviduals to represent them on the 
Management Committee: 
PARTY REPRESENTATIVE 

Such designations may be changed by any party at any rime upon written notice to the other 
parties by the Chief Executive of such party. 

is hereby designated as the Managing Party, subject, however, to the superior authority and conuol 
of the Management Committee. The Managing Party. shall appoint the Project Manager through 
whom the Managing Party shall have direct charge over and supervision of all operational matters 
necessaq to and connected with h e  performance of said conaact, except as orherwise pmvided herein. 

3.3 Any delegation of authority to any individual or party may be revoked by majority vote 
of all the parties; provided, however, that if the authority of the individual serving as Project 
Manager is revoked, the Managing Party shall have the right and obligation to appoint another 
individual to serve in that a p a a t y  who is acceptable to the parties hereto. 

3.4 Decisions (or, at their option, the establishment of Guidelines to be followed by the 
Managing Party) regarding the following matters shall be made upon the unanimous vote of the 
Management Committee: 

a.) Significant financial matters such as borrowing, debt guarantees, leax commitments and 
the investment policy with respect to Joint Venture funds. 

b.) The sale of Joint Venture assets; induding the terms of such sale and the agent therefor, if any. 

c.) Settlements, in excess of a threshold amount set by the Management Committee, of claims 
or litigation by or against the Joint Venture. 

d.) Transactions between any joint venturer and the Joint Venture, includingagreements, if 
any, concerning rates of payment or reimbursement for employees, equipment. temporary 
or permanent materials, or management, data processing and/or other services. 

FIGURE 2.4 (Continued.) 

to defy readability, but must nevertheless be read and understood. Some 
of the more frequently encountered acts and their provisions are set forth 
in the following sections. 

The Davis-Bacon Act. The Davis-Bacon Act requires the payment of 
"prevailing" wage rates established for specific geographic areas of the 
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3.5 The Managing Party shall be designated as the "tax matters partner" (as said term is 
used in sections 6221 through 6232 of the Internal Revenue Code) for the Joint Venture. 

8.6 Management Committee m e t i n s  shall be heid as n d d ,  but in no event lea lrqurnrly 
shan once ewry three months. Job progress repom. a mxn~ly updated ronstruc~ion xhcdu[e, and 
the most recent mpin ot the financial repons described in Paragraph 52 shall k presented and 
reviewed by the parties at such meetings. Any othcr matters of interest to the Joint Venture may 
lx invesligated at, or as a result at. such meetings. Any party may. upon written notice titreen (15) 
days in advance of same. 011 a Special Meeting of the Management Cornmittec. 

9.3 Notwithsmnding the provision5 DI Famgraph 3.8, il any dispute between rhc ptrics 
affects ar threatens the orderly or timely progrcss ot the Work. the Joint Venture shall p r d  
with the Work as directed by the Managing Party in writing, whme decision wirh respect to matrm 
affecting [he prosecution of the Work shall be final and binding unless an objecting pr ty  provides 
written notice of itr objrc~ions within twenty (20)days after receipt ot the Managing Parry's written 
diredue. In no event shall any dispute k pcrrniitcd lo delay the p r o m s  of the Work. 

3.8 In the event of any dispute, including those which have been the subject of a formal 
objection pursuant te Paragmph 3.7. the parria shall cxkaust every effort LO settle or dispose of 
same. IL. alter the Chief Executive Olficen d all of Ihc parties have met on no less ihan two 
separate occasions in an aticmpr to m t l r  or dispoa of such dispute, ~ h r n  such dispute shall be 
settled by arbimtionundtr thc American Arbitration h i a t i o n  Construclion Industry Rulcs, and 
judgement upon the award rendered by the arbivamr (s) may be m t m d  in any court having 
jrtrisdicrion. and thc arbitration decision shall be final and binding on the Joint Venture and on 
all parties. The venue of such an arbitration shall be 

4. CAPITAL CONTRIBUTIONS AND DEFAULT 
4.1 The Management Committee shall from time to time determine the amount of working 

capital required to carry out and perform said construction contract, and each party shall conuibure 
i u  Proportionate Share of such working capital whenever requested to do so. Such contributions 
shall be made within ten (10) days aftu request therefore. 

4.2 It any parry fails or is unable to provide in proportima of the fund3 required by 
r he Joint Vcnrure, thc interest of said p r y  in the return of invtsunenr and profie of this Joint 
Ventureshall bcdecrcad to the proprtion that theamount acrually pmvidcdby it bears to the tom1 
amount 01 the funds provided by all parties, and h e  inerest of any party which may havcmnviburrd 
more than its proponionate sham af such fundsshall lx i d  in h e  same prmrtion. Nohing 
conmined herein shall i n a t a a  or d t c r c a ~  the proportionate liability or rhe parties hereto lor 
losses suifemd or sustained by thc Joint Venture. The  amounl unpaid. plus simple intcres~ which 
shall be charged at the rare p a  year ot 5% a b v e  the prime rate of intmst chargcd by the Morgan 
Guaranty $: Tnu~ Company of New York (but not &ng the maximum allowed by law), shall 
continue to be a charge against rhc defaulting parry until repayment. It is understood thar the 
subsequent payment ot working capital in- by any party herem, which hasfailedor refusedor 
was unable LO conriburc its appropriate sharc of ~ h c  working capiral and funds, shall not cure 
the dcfaulr of such party, except by the express written consent of the othcr prtics herelo no< w in 
default. 

Reduction in a defaulting party's share of the profits and increases in the share or the other 
parties shall be calculated as of the time of each default in conuibutions and as of the time of excess 
contributions by other parties. The profit shares as so adjusted may be further adjusted to reflect 
any subsequent default or excess contributions. 

FIGURE 2.4 (Continued.) 

country by the Department of Labor, for laborers and tradesmen hired 
to work on federally funded construction projects valued in excess of 
$2000. Davis-Bacon also applies where federal funds have been pro- 
vided for local and state projects. A prevailing wage rate schedule is 
included in the bid documents for the contractor's use in preparing their 
estimate and, if awarded a contract, these rates are to be employed as 
a minimum wage for all workers hired for the project. 
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The defaulting party shall have no representative on the Management Committee and shall 
have no right to participate in the affairs of the Joint Venture until either ( I )  all of the defaulted 
contributions and default interest have been paid to the Joint Venture or (2) distributions to the 
non-defaulting parties have included repayment of all of the excess contributions and payment of 
all default interest. 

4.3 If any party hereto shall dissolve; become bankrupt, or shall file a voluntary petition in 
bankruptcy. the remaining party or parties shall do all things nemsary to wind up the affairs of 
this Joint Venture, including the completion of said construction contact. the collection of all 
monies and property due to the Joint Venture, the payment of all debts and liabilities of the Joint 
Venture, and the distribution of its assets. Such dissolved or bankrupt pany shall have no further 
voice in the performance of said construction contract or in the management of the Joint Venture. 
nor shall any trustee, legal representative, or successor of any type. The participation of such 
dissolved or bankrupt party, or its representative, in the profits of the Joint Venture shall be 
limited to that Net Proportion (Contributions of defaulting pany minus default interest charges) 
which the contributions of such party to the working capital of the Joint Venture bears to the total 
contributions to such working capital made by all of the parties, but such dissolved or bankrupt 
party and its representatives shall be charged with and shall be liable for its full share, as fixed in 
Section 2 hereof, ofany andall losxs that may besuffered by the Joint Venture under zaidconstruction 
conuact, or any additions or supplements thereto or modifications thereof. 

5. BANKING AND ACCOUNTING 
5.1 Allcontributionsolworkingcapital made by the parties hereto,andallother funds received 

by the Joint Venture in connection with the performance of said construction contact, shall be 
deposited in such bank or banks as the parties may designate in separate bankaccount (s) bearing the 
name of this Joint Venture. Withdrawals of such funds may be made in such form and by such 
persons as the parties may from time to timedirect. All personsauthorized todnw against the funds 
of the Joint Venture shall be bonded in such company or companies and in such amounts as the 
parties shall determine. 

5.2 Separate booksof account of the uansactions of the Joint Venture shall be kept inaccordance 
with generally accepted accounting principles. Such books, and all records of the Joint Venture, 
shall be available for inspection by any party at any reasonable time. Periodic audits shall be made 
of such books at such times and by such persons as the parties may direct, with a certified audit 
performed annually (unleuotherwir a&, in writing, by the parties hereto) andcopiesof the audit 
reports shall be furnished to each party. Monthly financial statemenu and cost reports shall be 
prepared, with conuact profit reported on a Percentage-of-Completion method. No less frequently 
than every three months forecasts of cash flow, final contract revenue, cost and profit and reports 
setting fonh rhe status of change requests, shall be prepared and copies furnished toeach party. Upon 
completion of the consuuction conuact, a final audit shall be made and copies of such audit report 
shall be furnished to each of the park. 

6. JMISCELLANEOUS 
6.1 The parties may determine from time to timeduring thecouneof this Agreement that some 

of the assets held and acquired by the Joint Venture may be divided among or paid to the parties in 
accordance with their Proportionate Shares. Upon the completion of the construction conuact, the 
assets held and acquired by the Joint Venture shall be divided between the parties and the profits 
or losses accrued in the performance of said contract shall be divided between or paid by the parties, 
as the case may be, in accordance with the terms of this Agreement, and this Agreement shall then 

FIGURE 2.4 (Continued.) 

This "prevailing wage rate" is generally close to union labor rates 
and includes not only the hourly wage rate for each trade but also a pro- 
vision for fringe benefit levels, which if not met by the contractor, must 
be paid to the worker "in kind." For example, if a wage rate of $15 per 
hour is required and fringe benefits worth another $5 per hour are also 
mandatory, a contractor must account for $5 in fi-inges, or add any short- 
fall to the worker's weekly paycheck. The only workers who can be paid 
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~ m i n a r e :  providd, howtwr. that if claimr eI any nature or l e p l  action 01 any type are brought 
against the Joint Venlureoranyof the particsatany drneafter s~~rhdismibuiion by any Lhirdparry or 
prties not sigatory to this Agreement and such claims and/or legal action relate to or arise out 
oi this Agrctmcnt, [he performance or the Gnstmction Conmct and/or the work product 
thmot, this Agreement rhaII be consided to have temaincd in full force and eifm and the rights 
and obligations of the parties hcrc~o wirh mspct  re such marten shall be dettrmincd by this 
Agreement. the passage of time notwithstanding. 

6.2 The interests and rights of each party in this Joint Venture shall not be transferable or 
assignable, except that any party may assign its share in any money to be received by it from the 
Joint Venture for the purpose of obtaining a loan or loans from any bank or other lending agency. 

6.3 The scope and limits of insurance which shall be obtained by the Managing Party on 
behalf of the Joint Ventureand, as appropriate, the joint venturers, individually, shall bear mutually 
agreed by the parties. Said insurance program shall not necessarily be limited by the minimum 
requtrements set forth in the contract with the Owner and shall clearly define what liabilities, if 
any, are to be insured against by each joint venturer. 

6.4 This Agreement shall be consvued and governed by the laws of 
6.5 The following Attachments are attached h e m  and made a part hereof: 

A. Policy Statement on Business Conduct 

IN WITNESS WHEREOF, the parties have caused this Joint Venture Agmment to be 
executed by their duly authorized d i m  or agents on the date first written above. 

A m  

ATIZST: 

Al'TEST: 

FIGURE 2.4 (Continued.) 

less than the prevailing wage are those classified as apprentices and 
trainees registered in state-approved apprenticeship or training 
programs. 

The contract work hours and safety standards Act. The contract work 
hours and safety standards Act (CWHSSA) requires the contractor to pay 
time and a half for overtime hours (over 40 in any workweek). 

The Copeland Act. The Copeland Act (Anti-Kickback Act) makes i t  a 
crime for anyone to require a labor or mechanic employed on a federal 
of federally assisted project to kickback any part of their wages. Some 
disreputable contractors, required to pay Davis-Bacon wage rates, wages 
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that were higher than those workers earned previously on private proj- 
ects, required these employees to kickback a portion of their weekly 
wages. This law makes the practice a crime. 

Certified payroll requirements. Minimum hourly rates for skilled and 
unskilled labor should be established and included in the contract doc- 
uments, where a certification of compliance is required (Figure 2.5) 
with the submission of weekly payroll costs on special forms provided 
in the bid documents (Figure 2.6). 

These certifications, following the provisions of the Davis-Bacon act 
must be strictly followed since falsification is a violation of federal 
law. For the project manager embarking on their first public works 
project, it is critical that  they read all of the bid documents, particu- 
larly the general, supplementary, and special conditions section of the 
specifications. 

General and supplementary provisions. In the general and supplementary 
conditions section of the specifications, there are stipulations dealing with 
subcontractors and methods by which equal opportunity requirements are 
to be met. Some sections of the specifications may dictate how a site logis- 
tics plan is to be established, while other items include the various close- 
out procedures and requirements that must be addressed. 

Special conditions. The special conditions portion of the contract spec- 
ifications in many public works projects include limitations on fees to 
be applied to change-order work, and if present, these provisions should 
be included in any subcontract agreements. 

A typical requirement: 

On work performed by a general contractor with their own forces, their 
allowance for overhead and profit will likely be as  follows: 

For amounts up to and including $5000 15% overhead and profit 

For amounts between $5001 and $25,000 10% overhead and profit 

For amounts exceeding $25,000 5% overhead and profit 

For work performed by subcontractors, the general contractor is allowed 
to include 5-percent overhead and profit. 

Subcontractors are permitted the same overhead and profit a s  that just 
outlined for the general contractor performing work with their own forces. 

Total subcontractor fees, including those of their subcontractors, cannot 
exceed the amounts stipulated in the preceding section. 

Requirements for payment for the offsite storage of materials and 
equipment are frequently spelled out in this section of the specifications. 
If materials or equipment are stored in a location any distance from the 
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Wage and Hour Division Bwba Burem No. U-R1093 

STATEMENT OF COMPLIANCE 

me - 
1. do ke* w e :  

~ l ~ ~ o f d ~ l ~ r o r ~ d )  (Title) 
(1) Thu I pay or r u p n i r  Ihc pymm of fhe pasam employed by on lbe 

fCamnnor or .wcamnor) 
mu during mc prymll pnod c n m a c i q  on @a - &y o f .  19- lad adiw the- b y  o f .  19-. a11 pno~ employed on 
mid wojm luve been & the full wdJy - amrd h t  utao nbur bw bcm or will k madm eimU directly or iodirealy moron behalf of said . . 

f ~ l h c ~ l ~ y ~ ~ u m c d b y m y p r a o l l l o d ~ ~ d ~ ~ ~ h . v e b a n l l l ~ ~ c i t h e r  
(anlIaErm or SubcDnmKlol) 

diredy a indiredy Pmm hc fd w y p  unvd by m y  penon. nhDr Ihu~ penabsibl~ deduttons M &fnd in Rcguluions. Put 3 (29 CW Subtitle 
A). i d  by lhc Seamy of labor umicr thc CCopld Acr, M Amended (48 Sut. 948. 63 SUI. 108, 72 Sut. 967: 76 Sm. 357: 40 U.S.C. 276c). 
md described below: 

a) Thu .w arvmllr cibmvii ~m&r hlr e o a ~  iwhd to k wbmincd for tk above period ue mmcl  md complete: hat thc wage 
ntcr for lrbnen or OOUW t kmh  ue W Icu & dm qpliwble wage 1101 in m y  wage derermhlioa incorpwnled h 
he eonun; h a t  tk clurifluciolu set loRL d w ~  for slch hbom or m d d c  cafom w h  du work k performed. 

(3) 'Ilut my apprmtica employed io lhc lbow priod .n duly mgiacrrd ia r bolv M o  lpprrruiccship prngnm rcg~sared with a Sutc 
~ I D r p m s y ~ b y I h c W v c r m 0 f A l l R n i o a b b d T n l n i . l .  ~ ~ S o t r r ~ o f h b o r , o r i f ~ s w h m p l u e d a g u r y  

(4) 'Ihu: 
(A WHERE FRINGE B- ARE PAID K) APPROVBD PLANS. FUNDS. OR PROGRAMS 

@) WHEW PRINGE BEN6Pm ARE PAID M CASH - Erhkbomor~l~iaIbolbowrrle~~~~rolIhubcmpid~(~~m~mymll.m 

FIGURE 2.5 Certification of wage compliance. 

jobsite, there may be provisions in the general, supplemental, or special 
conditions requiring the contractor to reimburse the inspector for any 
costs incurred to travel to that  area and to inspect the item being 
requisitioned. 

Subcontractors need to be made aware of these provisions a t  the time 
of contract negotiations to avoid misunderstandings a t  a later date. The 
project manager should never assume that the subcontractor has read and 
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understood all of these miscellaneous provisions. It has been the author's 
experience that very few subcontractors thoroughly read any of these spe- 
cial, general, and supplementary conditions, and when brought to their 
attention during the project they seemed upset that they were expected 
to abide by such provisions. 

The notice to proceed in a Public Works project. This document, generally 
in the form of a letter, transmitted to the contractor by the government 
agency, is the official notification of the starting date of the contract-the 
date from which the contract time will be charged. In some cases, there 
may be two Notices to Proceed: the first one issued for mobilization of the 
contractor's field office (the contract timeclock generally does not start 
with this notification), and the second one stipulating when the contrac- 
tor is to commence construction (this one does start the contract clock). 

Public Works provisions that can affect subcontractor negotiations. Prompt 
payment provisions are being included in an increasing number of public 
works projects. The "pay-when-paid" clause in many general contractor- 
subcontractor agreements will therefore be void when these prompt 
payment clauses are included in government contracts. The prompt 
payment provisions typically state that  the general contractor is obli- 
gated to pay their subcontractors within 30 days of receipt of payment. 
These subcontractors, in turn, must pay their subcontractors within 
30 days of receipt of their payment. If payment is to be delayed, the con- 
tractor or subcontractor must respond in writing stating the reason for 
the delayed payment (for example, subcontractor is in default of the con- 
tract, or must replace defective work, or has failed to pay the vendor). 

Change-order clauses in government contracts. Some contracts may con- 
tain clauses which state that  no changes other than those for project 
enrichment or extra work ordered by the owner's representative or archi- 
tect will be approved. The term enrichment can have one meaning for 
the owner, but a different one for the contractor. 

What about items added when the local building official or fire mar- 
shal walks through the job on an  inspection tour? If additional exit 
lights are required or added emergency lights are requested, is this a 
legitimate change order falling within the concept of enrichment? Acon- 
tractor could argue strongly that  this is a compliance with code require- 
ment, and without these extra cost items the project is worthless since 
i t  will not receive a certificate of occupancy. That surely qualifies these 
added cost items as  enrichments. 

AIADocumentA201,1997 edition, specifically mentions that the con- 
tractor is not required to ascertain that the contract documents are in 
accordance with building codes (more on this subject in Chapter 3). 
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Administering contracts with public agencies can be a demanding task. 
The project manager should be thoroughly familiar with all phases of 
the contract because they could probably be enforced to the letter by an  
overzealous inspector. 

I 
Watch for owner-inserted changes to the standard contract. Rare is that  
contract for private sector work that's not amended by an  owner's lawyer. 
Some of the amendments to the base contract or the general conditions 
attachment can be deadly if not recognized by the project manager 
before the contract is executed. Traps await those who do not take the 
time to read and understand all of the terms and conditions in a con- 
tract, a s  well as the content of all of the exhibits and addenda attached 
to it. The following is a sample of some of the more onerous provisions, 
and the sections of the contract and general conditions where such 
amended articles might be found: 

Article 3 of the General Conditions pertaining to the Contractor 

Regarding shop drawingsPuThe contractor shall submit complete 
and accurate submittal data a t  the first submission. If the submittal 
is returned requiring resubmittal, only one such additional submit- 
tal will be reviewed a t  the owner's cost. Any additional submittals will 
be reviewed a t  the contractor's cost." 

Schedules-"If any of the work is not on schedule, the contractor shall 
immediately advise the owner in writing of proposed action to bring 
the work back on schedule. In  such an  event, the owner will require 
the contractor to work such additional time over regular hours (includ- 
ing Saturdays, Sundays, and holidays) a t  no additional cost to the 
owner, in order to bring the work back on schedule." 

Contractor responsibility for details not shown on the drawings- 
"The contractor has constructed several projects of this type and has 
knowledge of the construction and finished product." This is a trap yet 
to be sprung. If some minor portions of work are omitted from the con- 
tract documents, the contractor may be required to provide them a t  
no cost since they have acknowledged having constructed several sim- 
ilar projects. 

"If the drawings and specifications conflict, then the greater quantity 
andlor quality shall apply." 

Article 7 of the General Conditions--Changes in the Work 

"The owner a t  all times shall have the right to participate directly in 
the negotiations of change-order requests with subcontractors and 
material suppliers." 
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"If the owner and contractor are unable to agree on the amount of any 
cost or credit to the owner resulting from a change in the work, the 
contractor shall promptly proceed with, and diligently prosecute, such 
change in work and the cost or credit to the owner shall be determined 
on the basis of reasonable expenditures and savings." This means 
that you cannot refuse to perform extra work if the cost of this work 
is in dispute prior to starting the work. The preferable method in 
such a case is to invoke the Construction Change Directive proce- 
dures, as outlined in the standard AIA contract. 

Article 9 of the General Conditions-Payments and Completion 

"Unless otherwise agreed to in writing by the owner, the project shall 
not be considered substantially complete if the items in the punch list 
would reasonably require more than two weeks to complete." 

Article 13 of the General Conditions-Miscellaneous Provisions. The following 
provision type is applicable primarily to renovation and rehab work. 

"The contractor shall review the structural capability of the struc- 
ture prior to allowing installation of temporary lifting devices or stag- 
ing equipment or the temporary off-loading and storage of materials. 
Costs associated with the architect's review or redesign of structure 
to accept the temporary construction loading shall be borne by the 
contractor." 

Contingency accounts may include limits on what can be considered 
a contingency item, such as  outlined in the following: 

"Any estimating errors or other errors in the contractor's bid are not 
cause for reimbursement from the contingency account." 

"Any funds remaining in the contingency account will be cause for a 
deduct change order and cannot apply to the project's overall savings." 

"It is understood that the amount of the contingency reserve is the 
maximum sum that  the contractor will seek or is entitled to recover 
from the owner for costs that  fall within the categories and definition 
of contingency costs." 

The potential for restrictive clauses in the contract documents, some- 
times in obscure places, makes it important for a project manager to 
carefully review the owner's agreement, highlight the important provi- 
sions, and be ready to deal with them if the occasion arises. 
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Chapter 

The General Conditions to the 
Construction Contract 

Most construction contracts are supplemented by other documents such 
as general, supplementary, and special conditions. These supplementary 
contract obligations may be incorporated into the project specifications 
manual or in stand-alone documents. The most widely used contract sup- 
plement is the American Institute of Architects AIA Document A201- 
General Conditions of the Contract For Construction issued in its 
present form in December 1997. 

Too often, project managers consider these documents "boilerplate" 
and don't give them the attention they deserve. But nestled amongst it 
all are many provisions that a contractor should approach cautiously, 
while others offer a general contractor considerable protection. 

AIA A201-General Conditions of the 
Contract for Construction 

The previous edition of AIAA201-General Conditions of the Contract 
for Construction was dated 1987 and sometimes is appended to contracts 
even though it has been superseded by the 1997 issue. A project man- 
ager should read this document from cover to cover a t  least once, and 
re-read selected sections from time to time to either support a position 
or defend against one. Let's look a t  some of the provisions of this docu- 
ment and how they affect the administration of a project. 

Article 1 : General provisions--the contract 
documents 

Along with defining the  components of the  contract documents, 
Section 1.5.2 in Article 1 requires the contractor to stipulate that  they 
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have visited the site and are somewhat familiar with local conditions 
under which the work is to be performed. This is not a statement to be 
taken lightly, and quite often a contractor's failure to visit the site and 
observe conditions that  could impact their contract obligations will 
result in the denial of future claims. For example, if construction has 
just gotten underway and a site condition not indicated on the drawings 
is encountered, which would have been apparent upon visiting the site, 
it may be very difficult to initiate a claim for extra work based upon the 
notion that its condition wasn't noted in the contract documents. 

Let's say a n  abandoned well was found in the area of a proposed foot- 
ing, and the well cap or well cover was clearly visible. The architect could 
invoke the provisions of Article 1 as the reason for disallowing a con- 
tractor's claim for additional costs for a structural fill required to raise 
the subgrade under the footing or lower the elevation of that footing to 
achieve proper bearing. The abandoned well would have not only been 
visible, but a prudent contractor should have noted its location and 
even removed the well caplcover to determine its depth. Notifying the 
architect during the bid process would have clarified this matter. 

Article 2: Owner 

A provision in Article 2 directs the owner to designate in writing a rep- 
resentative with the authority to bind the owner to matters requiring 
a n  owner's approval or authorization. This appointment of a n  owner's 
representative can speed up the communication process between the 
contractor and owner when field conditions occur that  require a prompt 
ownerlarchitect decision. This section of the General Conditions also 
stipulates that  the owner is obliged to present reasonable evidence that  
financial arrangements have been made to satisfy the requirements of 
the construction contract. The contractor may obtain a copy of this 
financial commitment by writing to the owner and requesting the same. 

Another proviso deals with reproducibles. Unless the contract stipu- 
lates to the contrary, the owner shall furnish the contractor, free of 
charge, sufficient copies of plans and specs that are reasonably neces- 
sary for the execution of the work. (Does this include sufficient copies 
for each subcontractor as  well? A strong case could be made for several 
sets for major subcontractors, and one set for minor subcontractors.) The 
owner, per this article, has the right to subcontract portions of the work 
by giving written notice to the general contractor. (Author's note: But 
suppose the general contractor is a union contractor and the owner 
hires, say, a nonunion electrical contractor to install their data com- 
munications work? Although the owner has the right to do so, a prudent 
general contractor should respond by requesting that they be held harm- 
less from any labor disputes that  arise out of these arrangements.) 
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Article 3: Contractor 

Article 3 is a key component and should be read and comprehended 
fully. This is true in part because it deals with shop drawings and 
requires the contractor to take field dimensions of any existing condi- 
tions related to the work; thus, any errors, omissions, or inconsisten- 
cies discovered should be reported promptly to the architect. I n  
subparagraph 3.12.4 and 3.12.5, this article states that  shop drawings 
are not contract drawings. (This voids a contractor's argument that  
approval of a shop drawing is proof that the item has been accepted by 
the architect. If it has been accepted, but is deemed of lesser quality 
than the specified item, the architect may request, and in fact is enti- 
tled to, a credit.) 

Contractors would be wise to read subparagraphs 3.12.4 through 
3.12.10 relating to shop drawing submissions, review, and disposition 
in their entirety. 

With respect to the review of contract documents for errors and omis- 
sions, it is recognized that such a review is being performed by a con- 
tractor and not a licensed design professional, thus the contractor is not 
required to ascertain that the plans and specifications are in accordance 
with laws, statutes, ordinances, building codes, and rules and regula- 
tions. Paragraphs 3.2.2 and 3.2.3 absolve the contractor for damages 
resulting from errors, inconsistencies, or omissions in the contract doc- 
uments, or for differences between field measurements and conditions 
and the contract documents unless the contractor recognized such an  
error, inconsistency, omission, or difference and failed to report it to the 
architect. 

Article 3 assigns the  contractor responsibility and control over con- 
struction means, methods, techniques, and sequences unless the con- 
tract documents dictate otherwise. In  another section, it restates that  
the contractor has no responsibility to ascertain that  the contract 
documents are in  accordance with applicable laws, statutes, ordi- 
nances, building codes, and rules and regulations. (Project managers 
take note: This will diffuse arguments about responsibility for costs 
of those last-minute additions to the scope of work when building offi- 
cials, during one of their many walk-through inspections, require 
more exit lights, fire alarm devices, and so on.) The contractor is obli- 
gated in this section of the General Conditions to submit a construc- 
tion schedule for the architect's information. (Previous issues of this 
A201 document required submission of a schedule for the architect's 
approval.) 

The question of "costs" to be included in a n  allowance is frequently 
raised by the contractor and owner who often don't agree on what is to 
be included or excluded. For example, does an  allowance include the con- 
tractor's overhead and profit or not? Article 3.8 answers this question 
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and others concerning the reconciliation of an allowance item. Unless 
otherwise stated in the contract, an  allowance includes 

The cost to the contractor of all materials, labor, and equipment for 
the item delivered to the site, including taxes and trade discounts 

The contractor's cost to unload and distribute equipment and mate- 
rials and all related labor and installation costs, which shall be 
included in the contract sum 

The contractor's overhead and profit for the allowance, which should 
be included in the contract sum and not in the allowance. 

If the allowance, when reconciled, is more or less than stated in the 
contract, the contract sum is to be adjusted by a change order and shall 
reflect the difference between the actual cost and the allowance. If the 
actual cost of the allowance exceeds its contract value, the contractor's 
overhead and profit can be added to the coverage amount when a change 
order is issued. Lastly, Article 3 states that  the contractor shall not 
be required to provide professional services which constitute the prac- 
tice of architecture or engineering unless specifically called for in the 
contract. 

Article 4: Administration of the contract 

Article 4 repeats, once more, the contractor's right to control the con- 
struction means, methods, techniques, sequences, or procedures since 
these are "solely the contractor's rights and responsibilities." The archi- 
tect is charged with the duty to review shop drawings with reasonable 
promptness. (The exact time frame for shop drawing review is frequently 
spelled out in other parts of the contract documents-for instance, spe- 
cial, supplementary conditions-but the word "reasonable" does restrict 
the review time frame to some degree.) 

The architect is charged with the authority to interpret and decide 
matters concerning performance or requirements of the contract docu- 
ments or interpretations and decisions consistent with the intent of, or 
reasonably inferable from, the contract documents. (Author's note: There 
appears to be a lack of checks and balances in this arrangement. The 
person who prepared the plans and specs is given authority to interpret 
these documents and rule on their intent. This is like asking the fox to 
watch the proverbial chicken coop!) 

Article 4.2.7 stipulates that architect approval of a specific item does 
not indicate approval of an assembly to which the item is a component. 
This provision could apply to a value engineering proposal presented by 
the contractor where one component of an assembly is substituted and 
approved, but its substitution invalidates the assembly. For example, the 
substitution of the type or gauge of roof coping or flashing may be 
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approved by the architect but will not meet the manufacturer's recom- 
mendations, hence a roofing bond will not be issued by the manufacturer 
of their agent. 

Article 4 includes procedures for filing a claim and sets a time limit 
of 21 days after the occurrence of the event as  the time frame within 
which the claim must be filed. The subject of claims for concealed con- 
ditions or unknown conditions cited in subparagraph 4.3.4 make it a n  
important section to read and understand. The sentence referring to "dif- 
fering conditions" may be helpful for those contractors filing a claim for 
unsuitable soils or excessive rock when actual conditions encountered 
differ materially from those set forth in the geotechnical report accom- 
panying the bid documents. There is a fine legal line between "differing 
conditions" and "materially different conditions," just ask your company 
attorney. 

When the contract labels all sitework as "unclassified," this in effect 
means that whatever deleterious material the contractor uncovers must be 
removed and replaced with acceptable fill, at  no cost to the owner. However, 
if such a claim is based upon conditions uncovered that vary significantly 
from those anticipated after a reasonable review of the geotechnical report, 
invoking the "differing conditions" provisions of subparagraph 4.3.4 may 
allow the contractor to recover some of these extra costs. 

Another important part of this article is subparagraph 4.3.10 which 
disallows any claims for consequential damages. This theoretically 
denies the contractor the right to use the Eichleay formula, which is a 
method to establish a contractor's claim to recoup unabsorbed or 
underabsorbed corporate overhead costs in delay claims. Dispute res- 
olution procedures are included in Article 4 and mediation is deemed 
the first step in that  endeavor. If mediation fails to resolve the claim, 
arbitration is the next step in the process, thus several paragraphs in 
this section outline the steps to be taken to invoke mediation and 
arbitration. 

Subparagraph 4.5.4 is entitled 'Limitation on Consolidation or Joinder," 
which may be of interest to general contractors if they have reached the 
arbitration stage in dispute resolution matters. The term joinder means 
to join with. If, for example, both general contractor and subcontractor have 
a claim against the owner, they cannot join together in one arbitration pro- 
ceeding, but must pursue their claims individually-the subcontractor 
should me for arbitration against the general contractor, and the general 
contractor should file for arbitration against the owner, if such is the case. 

Article 5: Subcontractors 

The general contractor is directed in Article 5 to submit in writing a 
list of proposed subcontractors to the architect who should promptly 
review and reply as  to whether the owner has objections to any of the 
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subcontractors presented. The contractor is cautioned not to proceed to 
contract with a subcontractor which the ownerlarchitect has objected to; 
however, if the rejected subcontractor could have been deemed reason- 
ably capable of performing the work, the contract sum will be increased 
or decreased by the substitution of a n  owner-acceptable subcontractor. 
When a general contractor is considering invoking this provision, the GC 
should request a written statement from the owner containing their 
reasons for the rejection of any subcontractor, and if the general con- 
tractor disagrees with the owner's assessment, they must respond to the 
owner in a letter stating their views, all of which should be properly and 
completely documented. 

The author of this book had just such a n  experience as this when he 
was requested to obtain bids on low voltage alarm systems for a senior 
living community project. The owner rejected all subcontractors' bids and 
requested that  a bid be solicited by a low-voltage systems supplier they 
had employed on several recent projects in other parts of the country. 
This "preferred supplier failed to submit their bid in a timely fashion, 
failed to submit a proper schedule of values for comparison with the 
other bidders, and failed to deliver materials and equipment in a timely 
fashion. It was apparent that  this vendor felt that  their "preferred 
position with the owner would cover a multitude of sins, until the author 
sent a letter to the owner advising them of serious delays in the offing 
unless their vendor met the current project's demands. Within a day or 
two the much needed equipment arrived a t  the jobsite. 

Provisions in this article require the contractor to bind all subcon- 
tractors to the contractor by the terms of the contract documents and 
assume all obligations and responsibilities which the contractor main- 
tains toward the owner. This is a standard "pass-through" provision which 
is actually beneficial to the general contractor. According to Article 5.4 
the general contractor must include in their subcontract agreement a 
provision allowing the assignment of a subcontract to the owner under 
specific conditions spelled out in detail in the subparagraph dealing 
with the Contingent Assignment of Subcontracts. This allows the owner 
some degree of protection in case a general contractor defaults on the 
project. Rather than renegotiate with existing subcontractors to com- 
plete the work, possibly a t  much higher costs, the owner merely "takes 
over" all active subcontract agreements. 

Article 6: Construction by owner or by 
separate contractors 

Article 6 affords the owner the right to subcontract certain portions of 
the work; however, as stated previously, if the general contractor antic- 
ipates that  a conflict could arise due to collective bargaining agree- 
ments, the owner must be advised of these potential problems in writing. 
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Article 7: Changes in the work 

Article 7 deals with change orders and the construction change direc- 
tive (CCD). A change order, according to Article 7, is based upon a n  
agreement between owner, contractor, and architect, but a CCD can be 
issued by an  owner requesting a change in the contract scope when 
there is no agreement on cost. 

If the CCD issued by the architect affects the contract sum, a n  adjust- 
ment in the contract sum will be based upon one of the following: 

A mutual acceptance of a lump sum, properly itemized and documented. 

Unit prices contained in the contract (if, in fact, there are any in the 
contract) 

The cost-to be determined in a manner agreed upon by all parties 
as well as a mutually acceptable fixed amount or percentage for the 
contractor's fee and overhead 

A time and material cost approach, which should include 
The cost of labor and fringe benefits 
The cost of materials, supplies, and equipment, including trans- 
portation costs 
The rental costs of equipment whether rented or company-owned 
The costs of bonds, insurance premiums, and any related fees 
Additional costs of supervision and field office personnel directly 
attributable to the work 

Subparagraph 7.3.6 of this article contains a full explanation of the 
CCD process. Subparagraph 7.3.8 is also of importance to contractors 
and states that  all amounts in the CCD not in dispute can be included 
in the current application for payment. This is an  important consider- 
ation because it means that  an  interim billing can be included in a cur- 
rent application for payment for change-order work completed but for 
which no formal, fully executed change order has been previously 
received. Change-order work that  can stretch out for months can only 
be billed when it is fully complete. Don't forget to consider potential 
changes in contract time when formulating the CCD. ~ 1 1  the contract 
time remain unchanged, or will it decrease or increase? 

Article 8: Time 

The definition of "contract time" is included in Article 8. Unless stated 
otherwise, the Contract Time is the period of time, including authorized 
adjustments (change orders), that  is required to attain Substantial 
Completion of the project. The term "day," unless otherwise stated, is 
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meant to be a calendar day. Methods by which delays and extensions of 
time are to be handled are included in this section of the general conditions. 

Article 9: Payments and completion 

In  Article 9, the contractor is directed to submit a Schedule of Values 
for approval by the architect prior to the submission of the first 
Application for Payment. If there are no objections from the architect, 
this Schedule of Values will be incorporated in the contractor's monthly 
requisition requests and serves as the basis for determining the percent 
of completion for each line item in that  requisition. 

This article stipulates that payment is allowed for the onsite storage 
of materials and equipment, but any request for offsite storage pay- 
ments must be made to the architect in writing, and is conditional upon 
meeting the following terms and conditions: 

Apresentation of a procedure by the general contractor to insure that 
the title to the materialslequipment will pass to the owner. This can 
be accomplished by submitting a bill of sale, which will automatically 
transfer the title to the owner once payment is received. 

Evidence is presented that  the cost of insurance, storage, and the 
subsequent transportation to the site will be paid by the contractor. 

An insurance certificate is furnished which documents that  coverage 
will remain in effect during storage and transportation to the site. 

Article 9 includes conditions that  permit the architect to withhold 
certification for payment on the monthly requisition ... 

If defective work has not been repairedlreplaced 

If third-party claims have been filed 

I 
If the contractor fails to make payments to the subcontractors or pay 
for labor, materials, and equipment incorporated into the building 

If reasonable evidence exists that the work cannot be completed for 

I the unpaid balance of the contract sum 

If there's damage to the owner or another contractor 

If reasonable evidence exists that the project will not be completed 
within the contract time 

If the contractor consistently fails to perform the work in accordance 
with the contract documents 

Article 9 of the general conditions document directs the contractor to pay 
each subcontractor upon receipt of the owner's payment the amount which 
each subcontractor is entitled to receive. This, in effect, is confirmation of 
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the standard "pay when paid" clause. This article states that subcontrac- 
tors may, upon written request to the architect, obtain information regard- 
ing percentage of completion paid by the owner to the contractor for their 
portion of the work. 

Article 9 also deals with the subject of Substantial Completion, both 
defining this stage of completion and payments due the contractor when 
this phase of construction has been achieved. Partial occupancy andlor 
use of the project is described in Article 9.8, along with the owner's and 
contractor's responsibilities when phased occupancy is being consid- 
ered. Last but not least, final payment procedures are set forth, stating 
that no payment will be made until the contractor does the following: 

Provides an affidavit stating that all labor, materials, and equipment 
incorporated into the building have been paid for 

Produces a certificate as evidence that insurance will remain in effect 
for 30 days after final payment and will not be canceled prior to that 
date 

Provides a written statement that the contractor is aware of no reason 
that current insurance coverage will not be renewable to cover the 
period set forth in the contract documents 

Shows consent of surety to final payment (if a bond was required) 

Offers up a release from the general contractor to the owner with 
respect to any claims, liens, or other encumbrances arising out of the 
contract-for instance, a final waiver of lien 

Article 10: Protection of persons 
and property 

Safety precautions and contractor procedures to protect persons and 
property during construction are called out in Article 10. This article 
requires the owner to advise the contractor of the absence or presence 
of any hazardous materials likely to be encountered on the site. If haz- 
ardous materials are discovered on the site, the contractor is to cease 
work, notify the owner, and await further instructions from the same. 

Article 11 : Insurance and bonds 

In conjunction with specific limits of insurance contained in the bid doc- 
uments, Article 11 provides more detail about insurance coverage. 
Unless otherwise stated in the contract, the owner will purchase and 
maintain builder's risk "all-risk" insurance. When partial occupancy 
occurs, it shall not commence until the insurance company or compa- 
nies have consented to partial occupancy, or use, by endorsement or 
otherwise. 
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Article 12: Uncovering and correction of work 

If a portion of the work to be inspected by the architectlengineer has been 
covered or enclosed contrary to the architectlengineer instructions, 
Article 12 requires the contractor to uncover the work if requested by 
the architectlengineer, and also recover both a t  the contractor's expense. 
If the architectlengineer did not earlier specifically request to inspect 
the work before being covered, and then decides to do so, the costs to 
uncover and replace would be cause for a change order to the owner. If 
when uncovered, the work is found to comply with the contract docu- 
ments, all related costs will be borne by the owner, but if defective work 
is exposed, all costs to remove, repair, and replace will become the con- 
tractor's responsibility. 

Of importance to the contractor are the contents of Article 12.2.2 
which deal with corrective work after substantial completion has been 
attained. According to the provisions of this article, if during the one- 
year warranty period the owner fails to notify the contractor of work to 
be corrected (thereby not affording the contractor an opportunity to do 
so), the owner waives all future rights to require the contractor to per- 
form that warrantylguarantee work. 

Article 13: Tests and inspections 

Procedures for inspections and testing are provided in Article 13. Also 
included in Article 13, seemingly misplaced, is a statement concerning 
the payment of interest on late remittances to the contractor. Article 
13.6.1 stipulates that, in the absence of an agreement to the contrary, 
interest will accrue on payments to the contractor that remain unpaid 
from the date payment is due. The interest rate will be the prevailing 
one a t  the place where the project is located. 

Article 14:Termination or suspension 
of the contract 

The contractor may terminate the contract for the reasons set forth in 
Article 14. Conditions under which the owner may terminate the con- 
tract "for cause" are also included in this article. Article 14 allows the 
owner to suspend or terminate the contract "for convenience," the cir- 
cumstances of which are set forth in subparagraphs 14.3 and 14.4. 

The 1987 edition of AIA A201 

The current 1997 issue of the A201 document contains 154 substantive 
changes from the 1987 edition. If any contracts currently administered 
include the 1987 general conditions provisions, the project manager 
should carefully review this older document and take note of its prede- 
cessor provisions. 
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AIA Document A201 CMa-General 
Conditions for the Construction 
Manager Contract 

Although many of the provisions contained in AIA A201 are similar to those 
included in the construction manager (CM) version, there are enough fun- 
damental differences to warrant a project manager administering a con- 
struction manager contract to read this document from cover to cover a t  
least once. Article 3 of the CM version of the General Conditions defines 
the Contractor as the person or entity that performs the construction 
administered by the construction manager. The contractor is to "carefully 
study and compare the contract documents with each other," and they are 
not liable to the owner, construction manager, or architect for "damage 
resulting from errors, inconsistencies, or omissions" unless the contractor 
recognized these deficiencies and "knowingly failed to report it." 

This article requires the contractor to take field dimensions, a s  
required, and compare them with those indicated on the contract draw- 
ings. The contractor is also directed to report any errors, omissions, 
and inconsistencies to the construction manager and architect promptly. 
A provision in Paragraph 3.7.3 states that the contractor's responsibil- 
ity does not extend to verification that the contract documents comply 
with applicable building codes, laws, ordinances, and other appropriate 
rules and regulations, similar to the AIA provision. 

The topic of "Allowances" is discussed in this article and defines the 
elements of cost allowed for incorporation in the allowance item. 
Provisions for the submission of the contractor's construction schedule 
are included in this article and although it is to be submitted for the 
owner's and architect's information, it must be submitted to the con- 
struction manager for approval. This subtle difference between "infor- 
mation" and "approval" in both the AIA and CM versions can mean quite 
a bit when a contractor is assembling a claim for delays. An "approved" 
schedule becomes a baseline schedule, and deviations from that baseline 
schedule can form the basis for requests for compensable costs associated 
with the delays. When the schedule is submitted for informational pur- 
poses, it serves that  purpose only-for information, not acceptance. 

Article 4 of A201lCma establishes the basic responsibilities of the 
construction manager: 

The CM will determine, in general, if the work is being installed in 
accordance with the contract documents and will inspect for defects 
and deficiencies in the work. 

1 The CM will provide coordination of activities required for the work 
of the contractors under their supervision. 

The CM will review and certify all requests for payment. 
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Although the architect will have the right to reject work that  does not 
conform to the contract documents, no such action will take place 
until the construction manager has been notified. Subject to the review 
by the architect, the construction manager also has the responsibil- 
ity to reject nonconforming work. 

The CM will receive all shop drawings, and review and approve them 
as consistent with the contract requirements. The CM will also coor- 
dinate them with information received from other contractors and 
pass them on to the architect. 

The CM will prepare change orders and construction change directives 
for presentation to the architect and owner. 

Article 4.7.4 is entitled "Continuing Contract Performance" and states 
that pending final resolution of a claim, the contractor shall proceed with 
the performance of the contract. All too often, a contractor, out of extreme 
frustration in their attempt to resolve a dispute, will tell the owner, 
architect, or CM: "I've had it. I'm going to stop the job until this claim 
(or change order, or dispute) is settled." Unfortunately, if that threat is 
carried out, the contractor will be declared in default of the contract and 
their bargaining power will be significantly decreased. 

Article 4 establishes arbitration as  the first step in the dispute reso- 
lution process. Article 7, "Changes in the Work," follows more or less the 
same procedures as  those in the AIA General Conditions documents 
and includes similar provisions for the preparation of a construction 
change directive (CCD) in the event that  the contractor and construc- 
tion manager cannot reach an  agreement on a lump sum amount for the 
work. Article 8, entitled "Time," includes discussions regarding delays 
in the work, and contains a specific provision in subparagraph 8.3.3 that 
allows the contractor to recover damages under other provisions of the 
contract documents. 

The Construction Management Association of America publishes their 
own version of construction manager General Conditions in CMAA 
Document A-3-2005 edition. These general conditions are meant to be 
appended to C W s  Document A-1-Standard Form of Contract 
between Owner and Construction Manager. This 37-page document has 
many similarities with the AIA General Conditions. 

The Associated General Contractor's Version 
of General Conditions between Owner and 
Contractor-AGC Document No.200 

The Associated General Contractors of America, Inc. (AGC) developed 
a series of construction contracts and their AGC Document No.200 com- 
bines a Standard Form of Agreement and General Conditions between 
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Owner and Contractor in one document. Contractors using the AGC 
contract document will find some provisions in the general conditions 
portion similar to the AIAA201 document, while other provisions may 
have the same effect but are worded in a slightly different manner. 
With respect to uncovering errors, omissions, and inconsistencies in the 
contract documents, AGC requires the contractor to promptly advise 
the owner of any defects in the plans and specifications, but recognizes 
the fact that  the contractor is not acting in the capacity of a licensed 
design professional. In  other words, the contractor should not be held 
accountable for building code or building regulation violations. 

The matter of warranties is treated quite differently from that  in the 
AIA version of the General Conditions. Although the contractor is bound 
by a one-year warranty, any extended warranties required by the con- 
tract will be assigned to the owner after this standard one-year warranty 
period has expired. The owner then assumes the responsibility to notify 
the vendor or subcontractor of warranty issues, and the contractor is 
bound only to provide reasonable assistance in enforcing the provisions 
of these extended warranties. Subparagraph 3.10.3 of AGC Document 
No.200 requires the contractor to designate a Safety Representative 
whose duty it will be to enforce safety rules and regulations on the site. 

Article 10.2, entitled "Mutual Waiver of Consequential Damages," 
may be looked upon as  a double-edged sword. Recovery of consequen- 
tial damages, most often those created by delays, cannot be pursued by 
the contractor, and by the same token, the owner cannot threaten the 
contractor with consequential damages if they are seeking recovery of 
costs caused by contractor-generated construction delays. 

The dispute resolution menu 

Appended to AGC Document No.200, a s  Exhibit No.1, is a Dispute 
Resolution Menu, a thoughtfully prepared series of steps to be taken to 
resolve disputes. The owner and contractor can elect to resolve any 
potential disputes in one of five ways, a s  indicated on this checklist-type 
form which has become a n  integral part of construction contracts. 

Using a Dispute Resolution Board (DRB), which consists of one member 
selected by the owner, one selected by the contractor, and a third by two 
owner- and contractor-selected members. The DRB will meet periodi- 
cally to track the construction process and make advisory recommen- 
dations along the way to avoid or settle any potential disputes or claims. 

Using advisory arbitration, which will be conducted in accordance 
with the Construction Industry Rules of the American Arbitration 
Association. 

Holding a mini-trial in which top management from the owner's and 
contractor's organization submit their individual positions to a 
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mutually selected individual who will make a nonbinding recom- 
mendation to the parties (a process similar to mediation proceedings). 

Invoking binding arbitration pursuant to the Construction Industry 
Rules of the American Arbitration Association. 

Litigation 

The Engineers Joint Contract Documents 
Committee General Conditions 

In 1990, a joint committee composed of the National Society of Professional 
Engineers, the Consulting Engineers Council, the American Society of 
Civil Engineers and the Construction Specifications Institute prepared 
several contract documents for use by engineers. In cases where road- 
work, infrastructure, or other civil engineering projects are concerned, 
engineers are the designers, and it was felt that these designers should 
have their own contract and General Conditions documents. 

The Standard General Conditions of the Construction Contract, pre- 
pared by the joint committee, includes a rather definitive index that 
requires a full 12 pages of text. This document contains several unique 
features. Article 2, entitled "Preliminary Matters" requires that a pre- 
construction conference be arranged within 20 days after contract sign- 
ing. The purpose of the conference is to establish a working understanding 
of the project and discuss schedules and procedures for handling shop 
drawings and other submittals. 

Article 3, "Contract Documents-Intent, Amending, Reuse," states 
that although it is the intent of the contract documents to describe a 
"functionally complete project," the "intended result will be furnished 
and performed whether or not specifically called for." This phrase puts 
the contractor on notice that the "intent" of the documents is of equal 
importance to the scope defined by the plans and specifications. Although 
several articles prohibit the design engineer from dictating means, 
methods, techniques, sequences, or procedures of construction, the con- 
tractor is prohibited from working overtime on Saturdays, Sundays, or 
legal holidays without the written consent of the engineer. Throughout 
this document, the term engineer is substituted where the word archi- 
tect would normally be used. Thus, all communications between the 
owner and contractor must pass through the engineer. Procedures for 
change orders, the rejection of work, and the approval of progress pay- 
ments are similar to the AIA General Conditions document, but Article 
16, "Dispute Resolution," is rather unique. The Engineers Joint 
Committee requires that a dispute resolution method and procedure be 
spelled out in a separate document designated "Exhibit GC-ADispute 
Resolution Agreement." If no such agreement has been created, the 
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owner and contractor may use whatever remedy is a t  their disposal, as 
long as i t  does not conflict with any contract language. 

A Word to the Wise 

A project manager should take the time to read all of the contract doc- 
uments relating to their project, including any general, supplementary, 
and special conditions. These important contract documents define var- 
ious situations that may arise during the life of a project, and specify 
how they are to be handled. These documents elaborate on each party's 
duties, rights, and obligations, the full understanding of which is  
necessary to intelligently and professionally manage the construction 
project. And as  the warning printed on the front page of AIA A201 
emphasizes: "This document has important legal consequences." 
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4 
Bonds and Insurance 

The discussion of bonds is an interesting one because the process of 
achieving bond-ability is really a study of the inner workings and health 
of a contractor. With new developments in project insurance today, this 
requires a rethinking of existing practices. 

A simple definition of both bonds and insurance should clear up some 
misconceptions. 

Bonds These provide guarantees of project performance and com- 
pletion to a third party, typically an owner. 

Insurance A loss-sharing mechanism that guards the policy holder 
from damages that may be incurred in the future. 

This Risky Business 

Everyone in the industry recognizes the inherent risks in the con- 
struction business-it is an open-air manufacturing facility producing 
a one-off product; subject not only to the vagaries of the weather, but 
potential labor shortages, disputes, and material shortages. Contracts 
containing a fixed price for some projects may extend two years or 
more, while razor-thin projects can be wiped out faster that you can say 
"Help!" 

A recent study conducted by Ken Roper and Michael McLin of FMI 
Corporation supports the tenuous nature of the contracting business: 

Dun & Bradstreet reported that more than 10,000 contractors fail 
annually. 

The surety industry has lost $3.4 billion between 1998 and 2003. 
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Most company failures are due to poor operational execution. 

Many general contractors are just one difficult project away from 
bankruptcy. 

The nearly 30-percent business failure rate among general contrac- 
tors and subcontractors leaves a residual of unfinished projects and 
losses to their owners in the billions. That's why more and more owners 
are requiring contractors to provide bonds-primarily payment and 
performance bonds-for their new projects. The federal government has 
required contractors to be bonded since 1893. In  1935, the Miller Act 
forced contractors to provide payment and performance bonds on all 
public works contracts valued a t  more than $100,000, and payment 
bonds for all contracts exceeding $25,000. All 50 states, plus the District 
of Columbia and Puerto Rico, have enacted similar laws requiring bonds. 

Why Contractors Fail 

A 2005 report issued by the Surety Association ofAmerica (SAA), which 
was prepared after their review of 86 claims, identified the five top fac- 
tors contributing to contractor failure. 

1. Unrealistic growth or change in the scope of business-37 percent of 
cases reviewed 

Change in the type of work performed 
Change in the location of work performed 
Significant increase in the size of individual projects 
Rapid expansion 

2. Performance issues-36 percent of cases reviewed 
Inexperience with new type of work 
Personnel do not have adequate training or experience 
Insufficient personnel 

3. Character/management/personal issues-29 percent of cases reviewed 
Contractor retires, company is sold, changes in leadership or focus 
No ownership or management transition plan exists to ensure con- 
tinuity of operations in the event of a principle's death or disability 
Key staff leaves the company 
Staff inadequately trained on company policy and operations 

4. Accounting issueslfinancial management problems-29 percent of 
cases reviewed 

Inadequate cost and project management systems 
Estimating and procurement problems 
Lack of adequate insurance 
Improper accounting practices [not adhering to the Audit Guide 
for Construction Contractors (AICPA)] 
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5. Other factors (which also seem to point to management problems) 
Economic downturn andlor high inflation 
Weather delays 
Poor site conditions andlor building plans 
Labor difficulties (lack of skilled labor) 
Material and equipment shortages 
Owner's inability to pay 
Onerous contract terms 

The SAA developed a profile of the qualities associated with a solid 
contractor organization. They include 

Formal and on-the-job training for all levels of employees 

Logical, incentive-based compensation programs 

Tenure for proven field supervisors, and internal promotion wherever 
possible 

Depth a t  all levels of the organization 

Succession planning 

An up-to-date, distributed organization chart 

A culture of loyalty, ownership, and urgency 

Visionary, inspirational leadership 

Low turnover 

Finance: 

Solid management of cash flow and overhead 

Profit-focused company 

Timely payment of bills 

Management of debt and retainage 

Reasonable growth without over extending resources 

Marketing: 

Superior estimating skills and systems to manage costs 

Satisfied customers 

A well-defined market niche and a 12-36 month growth plan 

A company culture where everyone is a great salesperson 

Project Control: 

Closely managed projects with early warning systems to catch poten- 
tial problems 
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Litigation avoidance 

Productive field managers trained to improve processes 

Planning: 

Disaster preparedness 

A continuity plan with adequate life insurance 

A shareholders agreement detailing buy-sell understanding for mul- 
tiple shareholders 

Only qualified and interested family members in management 

A detailed business plan 

Strengths, weaknesses, opportunities, and threats 

Where does your company fit in this profile? 

Bonds and the Bonding Process 

Bonds are, in effect, a three-party arrangement between a surety (bond- 
ing company), a principal (contractor), and an  oblige (owner). The most 
frequently employed bond forms are the payment and performance bond 
and the bid bond. With respect to a payment bond and performance 
bond, the surety obligates itself to pay the oblige if the principal does 
not meet the performance criteria (of a performance bond) or payment 
requirements (of a payment bond) of the bond. 

The bid bond provides financial assurance that  a contractor intends 
to enter into a contract with the owner a t  the price in their submitted 
bid. If the contractor fails to accept the offer of an  award, they forfeit 
the value of the bond and the owner is free to use those proceeds toward 
the contract sum of the next lowest bidder. 

The terminology of bonds 

The following terms are related to bonds: 

Calling the bond. Notification to the bonding company by the owner 
(oblige) that  the contractor (principal) has failed to live up to the terms 
of the contract for construction, and that  the owner requests that  the 
bonding company (surety) provide sufficient funds to cover the con- 
tractor's unsatisfied contract commitments. 

Consent of surety. On the successful completion of the construction 
project, when all bills have been paid and all provisions of the contract 
fulfilled, the terms and conditions of the payment and performance 
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bond will be considered to have been met. The contractor will then 
request surety to "sign-off' on the bond, getting consent of the surety that 
the bond requirements have been fulfilled, before releasing the bond. 

Dual obligee. When two parties have a financial interest in the project, 
such as an  owner and the lending institution that provided the funds, 
the bonding company will have a financial obligation to both parties- 
a dual obligation-if the contractor fails. 

Guarantor. The underwriter or surety company, as opposed to the insur- 
ance company representing surety. 

Obligee. The project owner and others, if there is a dual oblige. 

Penal sum. The amount of the bond; generally, the amount of the con- 
struction contract. 

Premium. The cost of the bond. 

Principal. The entity requesting the bond (for example, the contractor, 
subcontractor, architect, engineer, and so on). 

The letter of credit 

Not quite a substitute for a bond, a letter of credit can be used in those 
instances where a bond is not available to a contractor or subcontrac- 
tor who may have reached their bonding limits. Acontractor's inability 
to furnish a bond does not necessarily indicate lack of financial strength; 
contractors have bonding limits and a bonding company may wish to 
have a contractor, near or a t  their limit, complete a current bonded 
project before being issued a new one. 

A bank-issued letter of credit (LOC) is a cash guarantee whereby the 
bank would freeze a certain portion of the contractor's, or subcontractor's, 
liquid assets in an  amount equal to the value of the LOC. If commit- 
ments under which an  LOC is issued are not met, the owner would then 
"call" the LOC and receive its proceeds. 

There are three basic types of LOCs. 

Conditional Requires some burden of proof from an  owner that the 
contractor has failed to perform in some respect 

Stand-by Deals with payment of a specific sum within a particular 
period of time 

Transactional Applies to a specific transaction 
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The bonding process 

High bonding limits are prized by contractors since, in the eyes of the 
industry, it conveys strength-both in performance and in financial 
matters. The initial procedure for obtaining bonding is, in itself, a 
process referred to as the three Cs: character, capital, and capacity, as 
explained next: 

Character The reputation that the contractor has in the commu- 
nity; essentially, a track record of the successful completion of proj- 
ects, and the absence of excessive litigation 

Capital Strong financial statements and evidence of good account- 
ing practices 

Capacity Strong management, a history of producing profitable proj- 
ects, a history of acceptable estimating, and the adoption of cost con- 
trol procedures 

Prequalifying for a bond 

Abonding company will require the contractor to furnish documents that 
provide an in-depth look a t  their organization. Among the information 
included is 

An organization chart of key employees, noting their responsibilities 
and including their resumes 

A business plan outlining the type and size of work sought, prospects 
for that work (a sales development plan), the geographic area in which 
the company plans to work, and a statement of growth and profit goals 

Current work in progress, a history of completed projects (with name, 
address, phonele-mail of owner), including contract sum, completion 
date, gross profit earned, and current backlog of work 

A continuity of business plan, outlining how business will continue 
upon death or retirement of the present owner; life insurance policies 
on key personnel required 

Evidence of a bank line of credit 

Letters of recommendations from owners, architectslengineers, sub- 
contractors, and major suppliers 

Financial statements must accompany the application and should 
include the following: 

Fiscal year-end statements for at  least the past three years, along with 
the latest audited and certified statement 

A balance sheet showing assets, liabilities, and net worth 
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Income statement showing the gross profit on contracts, operating 
profit, and net profit before and after provision for taxes 

A statement of cash flow 

Accounts receivable and payable schedules 

A schedule of general and administrative expenses 

Explanatory footnotes~ualifications made by the accountant 

A management letter conveying the CPA's findings, observations, and 
recommendations 

A Grant Thornton study in 2005 compared the change in importance 
of the various criteria involved in obtaining bonding between the period 
1996 and 2005. It's interesting to see how bonding companies have 
shifted their emphasis on some basic issues, while others remain essen- 
tially the same. See Table 4.1. 

lnsurance 

Standard contract insurance requirements are generally limited to 
Commercial General Liability (CGL) and Contractors Professional 
Liability insurance (CPL). The CGL policy offers third-party coverage 
to the contractor, arising out of its operations and premises that may be 
either owned by, or under the control of, the contractor. I t  provides 
bodily injury and property damage liability coverage. 

TABLE 4.1 The Shilt in Bond Issue Importance 

Criteria 2005 1996 

Strength of balance sheet 98% 90% 
Financial statement presentation 97% 91% 
Equity 92% 75% 
Debt 81% 68% 
History of successful projects 81% 68% 
Consistent profitability 78% 63% 
Experience in type of project 78% 63% 
Use of CPAs with industry knowledge 75% 68% 
Claims history 67% Not available 
Reputation of firm and principals 66% 65% 
Financial statement disclosure 65% 70% 
Accounting practices 63% 59% 
Experience in geographic area 59% 43% 
Size of overlunder-billings 55% 36% 
Overhead expenses 47% 35% 
Contract volume 36% 33% 
Succession planning 30% Not available 
Safety record 10% 20% 
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Contractors Professional Liability insurance (CPL) provides payment 
on behalf of the contractor for damages resulting from bodily injury 
and/or property damage caused by the insured and arising out of own- 
ership and maintenance or use of the premises where construction oper- 
ations are taking place. Umbrella liability coverage provides coverage 
in excess of that provided by the underlying liability insurance policy. 

Builder's risk 

Generally excluded from a general contractor's basic insurance require- 
ments, unless otherwise required, builder's risk-also known as  course 
of construction insurance-provides coverage for loss or damage to the 
structure incurred during construction. 

Two basic types of builder's risk insurance exist: 

All risk Covers all risks except those expressly excluded 

Named peril Covers only certain risks identified in the policy 

Workers' compensation insurance 

Contractors are very familiar with workers' compensation insurance, 
which is required by the state in which they're operating, but are proj- 
ect managers conversant with how a poor accident record affects these 
insurance premiums? A bad accident record requires three years of good 
experience before workers' compensation insurance rates are lowered. 

Premiums are established using the following formula: 

WCIP = EMR x Manual rate x Payroll units 

WCIP stands for Workers' Compensation Insurance Premiums. 
EMR is Experience Modification Risk, the multiplier determined by 
the previous work experience of the contractor, which is used to fore- 
cast future benefit payments to employees who have filed claims. 
Manual rate is the rate structure assigned to each type of work per- 
formed. Various trade crafts are classxed into "families" based on 
their potential exposure to injury. Each "family" is assigned a four- 
digit number corresponding to their premium rate, which takes into 
account the worker accident claims experienced for that  particular 
family of trades. 
Payroll units is a number determined by dividing the contractor's 
annual direct labor costs by 100. A poor accident record can increase 
worker compensation insurance premiums to the point where the 
company's overhead must be increased to compensate for these costs, 
making them less than competitive on hard-bid projects. 
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Subcontractor default insurance 

When it becomes necessary to have subcontractors bonded, but a par- 
ticular subcontractor cannot obtain a bond, the general contractor can 
inquire about subcontractor default insurance. This coverage includes 
reimbursement of costs incurred to complete the unfinished portion of 
the subcontractor's work, in case of default. These types of policies gen- 
erally involve a deductible, a copayment percentage, and an upper limit 
of liability. The insurance company will assess the general contractor's 
method of prequalifying and managing the subcontractor by reviewing 
their management procedures and policies. The cost of the policy is 
determined by project size and geographic location, among other criteria. 

Controlled insurance programs 

A controlled insurance program, more commonly referred to as CIP or 
OCIP (owner-controlled insurance program), has been around since the 
mid-1960s, but has gained popularity the last 10 years as a way to con- 
trol insurance costs while still maintaining the desired coverage. 

The program. When initiated by a general contractor, the CIP is basi- 
cally a wrap-around process, allowing the contractor to use their greater 
purchasing power to buy all of their CGL and CPL insurance for the proj- 
ect. Each subcontractor thus provides a credit for the cost of project 
insurance they would have included in their bid. 

The OCIP works the same way, except that not only the subcontrac- 
tors but also the general contractor provide the owner with a credit equal 
to the price tag of their combined insurance costs, excepting auto-liability 
coverage. The differences between conventional insurance coverage and 
the CIP approach are rather straightforward, as shown in Table 4.2. 

A typical exhibit to a subcontract agreement advising of CIP and 
requiring the subcontractor to provide that insurance not included in the 
controlled program is shown in Figure 4.1. 

TABLE 4.2 The Differences Between Conventional Insurance Coverage and the 
CIP Approach 

m e  of Coverage Conventional Approach The CIP Approach 

Workers' compensation Each contractor and Held for all parties* 
subcontractor 

CGL Owner, gen. contractor, Held for all parties 
subcontractor 

Builder's risk Owner or contractor Held for all parties 
Auto liability Contractor, subcontractors Same as  conventional 

*Some states offer workers' compensation directly to contractors and subcontractors. 
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EXHIJjIT B: Subcontractor. SubSubcontraetor Provided I n s u m  

This project is an Owner Controlled Insurance Program (W) Roject. Therefore, much of the 
&ce namsary for the project is provided by the OCIP. There &e, however, additional 
insurances requirements for "off site" liability exposures that are required in the OCIP manual. 
There are a16  additional insurance requirem&tstsunder this Exhibit B. 

Each Subcontractor of every tier shall purchase and maintain the following inauance (s) during 
the term of this Roject: 

Automobile Llabllity insurance for not less t h  
$1,000,000. Bodily injuryRqwty Damage Combined Single Limit. 

This insurance must apply to all owned, leasad, nonowned or hired vehicles to be used in the 
perfbrimace of the Work, and the policy shall include an Additional h m d  Endorsement 
naming the Owner, its directors, officers, representatives, agents and employees, Conshuction 
Manager, and Developer as au Additional Insured with respect to their operations at the Project 
Site. 

Coverage is primary and non-contributory with respects to Owner, its dhdom, officers, 
representatives, agents and employses, Cmatmtion Manager, and Developer. 

NOTE: Automobiles are de5ned in accordance with the 1986 IS0 insuring agreement. This 
ddlnltion Includes, but is mot Umited to, a land motor vehicle, tmkr  or sedtrrrller 
deslgaed for travel on publlc roads, whetber llcensed or not (Including any machinery or 
apparatus attached thereto). 

Workers Compensation, including Employems Liability Itlsurance with mioimum limits oE 
(a) Workers' Compensation- Statutory Limits with Other States Endoxwnents 
(b) Employers Liability 

Sl,OOO,OOO. Bodily Injlay with Accident - Each Accident 
$l,OOO,OOO. Bodily Injury with Disease Policy Limit 
$l,OOO,OOO. Bodily Injury with Diseasa Each Employee 

To protect Subcontractor and Sub-ahcontractor firom and against al l  workers compensation 
claims arising h m  performance of work outside the project site under the contract. 

FIGURE 4.1 An exhibit to a subcontract agreement advising of CIP and requiring the sub- 
contractor to provide that insurance. 

OCIP and CIP programs are generally not cost-effective for small 
projects since the effect of combining premiums for all general and sub- 
contractors may not result in sufficient savings to offset the added costs 
to administer the program. But on large projects, significant savings can 
accrue, and by combining all of the insurance premiums for all of the 
companies working onsite, the insured can present one large account for 
insurance companies to bid on, rather than a number of small accounts. 

However, everything comes with a price. Unless the general contrac- 
tor or owner has a strong safety program in place, backed up by a full- 
time Safety Supervisor, an accident prevention program that isn't 
effectively controlled could drive insurance premiums through the roof. 
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General Llablllty Insurance for contract operations not physically occurring within the Project 
Site. Five (5) Year Completed Operations Coverage Extension with a limit of liability not less 
than: 

S 1,000,000 Per Occurrence 
$1,000,000 Personal Injury and Advertising Injury 
$2,000,000 General Aggregate (On a Per Project Basis) 
$2,000,000 ProductsICompleted Operations Aggregate 

The Coverage to be written on the IS0 standardized CG 00 01 (10101) or substitute form 
providing equivalent coverage. Such insurance shall cover liability arising h m  premises, 
operations, independent contractors, productscompleted operations, personal and advertising 
injury, and liability assumed under an insured contract (including the tort liability of another 
assumed in a business contract). Such policy shall include an Additional Insured Endorsement 
naming the Owner, its directors, officers, agents, represents and employees, Construction 
Manager, and Developer as additional insured's. 

IMPORTANT - The additional insured endorsement shall be maintained for a minimum period 
of at least (5) five years after end of the project completion. This endorsement wording should 
be equivalent either of the following IS0 endorsements: 

Coverage is primary and non~~ntributory with respects to Owner, its directors, officers, 
representatives, agents and employees, Construction Mmger, and Developer. 

Wrap up exclusion to be removed five (5) years after completion of your work. 

Excess Llablllty insurance written on an occurrence form for contract operations not physically 
occurring within the Project Site. Five (5) Year Completed Operations Coverage Extension with 
a limit of liability not less than: 

Subcontractors of all tiers 
$5,000,000 Per Occurrence 
$5,000,000 Annual Aggregate 

FIGURE 4.1 (Continued.) 

lnsurance terms 

Interpreting the insurance lingo is sometimes confusing. Thus, the fol- 
lowing glossary was created to help you decode some of the terms used. 

Additional insured. An entity other than a named insured who is to be 
protected under the terms of the policy. Usually these additional insured 
are added by "endorsement" or referred to in the policy as such. 

Aggregate limit. The maximum amount of coverage that an insurer will 
pay for all losses during a specific period of time (usually the coverage 
date) no matter how many claims are made. 
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Excess Liability insurance will include coverage for Automobile Liability for the, Subcontractor, 
Sub-subcontractors while on-site and off-site. 

Such policy shall include an Additional Insured Endorsement naming the Owner, its directors, 
officers, agents, represents and employees, Construction Manager, and Developer as additional 

Contractors Equipment insurance, for all construction tools and equipment whether owned, 
leased, rented, borrowed or used on Work at the Project Site is the responsibility 
of the Subcontractors and Sub-subcontractors, the Owner or Construction Manager shall not be 
responsible for any loss or damage to tools and equipment. The Contractor's Equipment 
insurance shall include a waiver of subrogation against the Owner, its designee(s). Construction 
Manager, Developer, other contractofls) and subcontractor(s) of all tiers to the extent of any loss 
or damage. If the Subcontractor or Sub-subcontractor does not purchase such insurance, he will 
hold harmless the Owner, its designee(s), broker(s), Construction Manager, Developer, other 
contractor(s) and subcontractor(s) of all tiers for damage to their tools and equipment. 

Subcontractors at every tier shall require all policies of insurance that are in any way related to 
the Work and that are secured and maintained by the Subcontractor and all tiers of Sub- 
subcontractofs to include clauses providing that each u n d d t e r  shall waive all of its rights of 
recovery, under subrogation or otherwise against the Owner, their designee(s), brokeds), 
Construction Manager, Developer, contractor(s) and d l  tiers of subcontractors. 

Construction Manager shall require Subcontractors and all tiers to waive the rights of recovery 
(as aforesaid waiver by Construction Manager) as stated above. 

Each Certificate of Insurance shall provide that the insurer must give the Construction Manager 
at least 30 days prior written notice of cancellation and termination of the subcontractors and sub 
subcontractors coverage there under. 

Insurance Carrier must be licensed to do business in the State of (or whichever state in which 
work is being performed) and have a Best Rating of A W or better. 

FIGURE 4.1 (Continued.) 

All risk insurance. A policy against damage to the property written to 
insure all risks of loss or damages, as  opposed to a policy insuring 
against "named perils9'-that is, specific hazards against which the 
policy insures. However, all policies exclude insurance against some 
hazards, so this is actually a misnomer. 

Annual aggregate limit. The maximum amount payable under an insur- 
ance policy for all losses occurring during a calendar or fiscal year. 

Blanket insurance. Insurance that covers more than one type of prop- 
erty in one location, or one or more types of property in several locations. 
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Contactom engaged in testing for, monitor, clean up, removal, containing, detoxify, neutralize, 
t ~ ~ ~ ~ r t i n g ,  handling, storin& treating, disposing bf or processing as waste po~~u&ts or in any 
way respond to, or access the effects of wllutants should ~rovide Pollution Liability coveraae in - 
t h e a m k t  of $5,000,000 per claim/$5.&,000 aggregate. No exclusion for Asbestos. 

Any Contractor or Subcontractor who has completed their work at the Project site and whose 
OCIP insurance has been terminated, who return to the site to perform warranty work must do so 
under their own insurance. Evidence of Insurance shall be provided to the Owner and Property 
Owner. Construction Manager and Developer before return to the site for such w-ty work. 

h o o f  of Insurance 

Certificates of Insurance and Additional Insured Endorsement in form satisfactory to Owner and 
Hopkins and Construction Manager and Developer shall be delivered 60 days prior to the 
commencement of work. In addition, the Construction Manager shall make available a list of all 
subcontractor, work schedule and proofs of innuance of each prior to the first payment to the 
Construction Manager pursuant to the Agreement. 

Not less than two weeks prior to the expiration, cancellation or termination of any such policy, 
the subcontractor shall supply a new and replacement. Certificate of Insurance and Additional 
Insured endorsement as proof of renewal of said original policy. 

FIGURE 4.1 (Continued.) 

Broad form property damage insurance. Covers damage to work installed 
by, or on behalf of, a contractor. 

Business interruption insurance. A temporary shutdown of a company's 
activities due to physical damage to its property or another's property. 
Generally provides reimbursement for salaries, taxes, rents, and other 
continuing expenses during shutdown, and also includes loss of net 
profits which would have been earned during the period interruption. 

Care, custody, and control. A frequent exclusion in liability insurance 
denying coverage of the insured's liability for damage to another's prop- 
erty while in the insured's care, custody, or control. 

Coinsurance. Aprovision that obligates the insured to either purchase 
insurance to a specific percentage of the total value of the insured prop- 
erty or to bear a fraction of each loss in proportion to the deficiency in 
the amount of the insurance purchased. 

Combined single limit. A single limit of liability coverage for bodily 
injury and/or property damage. 
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Commercial General Liability insurance (CGL). A broad form of insurance 
coverage for the legal liability of a n  insured for bodily injury and prop- 
erty damage arising out of operations, products, and completed opera- 
tions and independent contractors-but excluding coverage for liability 
arising out of the use of automobiles. 

Comprehensive General Liability insurance. Same as  preceding entry. 
The name previously used for this insurance. 

Endorsement. Document attached to a policy which modifies the policy's 
original terms. 

Excess limits. Limits of liability that may be purchased in excess of the 
limits included in  the basic policy. 

Extended reporting period endorsement. A device offered by insurers 
writing a claims-made form whereby the coverage is extended to future 
claims that may be reported, or that  may occur after the expiration of 
the policy under which the claims had been made. 

Fidelity bond. Insurance that protects an  insured employer against loss 
of money or other property due to the dishonesty of an  employee. 

Owners'and contractors' protection liability. Coverage to protect an  owner 
and contractor for any liability incurred as the result of independent con- 
tractors employed by the owner or contractor. 

Products liability insurance. Coverage protecting the insured for liabil- 
ity arising out of defects in products manufactured, sold, or distributed 
by the insured. 

Professional liability. Liability for injury, personal injury, death, and 
property damage arising out of the negligent act or omission of a pro- 
fessional (with respect to construction, this would include an  architect, 
engineer, or attorney). 

Single limit. Maximum of the insurer's liability for all types of bodily 
injury, property damages, or personal injury claims arising out of one 
accident, regardless of the number of persons incurring an  injury. 

Retro date. The inception date of the first policy written on a claims- 
made basis. 
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Spllt limit. Separate limits for bodily injury and property damage claims. 
These policies contain three separate limits: one for bodily injury to 
each insured person, one for bodily injury to two or more persons injured 
in the same accident, and one for property damage per accident. 

Subrogation. The legal right of anyone who has  paid a n  obligation 
owned by another to collect from the party originally owning the obli- 
gation. An insurer, after paying the insured for damages incurred, may 
attempt to recover damages from the third party that  actually created 
the damages. 

Subrogation waiver. A waiver by the named insured giving up any right 
of recovery from another party. 

Tail. An insurance term referring to the lapse of time between the 
occurrence of a n  accident and the eventual resolution of any related 
claims. 
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Chapter 

5 
Organizing the Project Team 

After the flurry of activity that precedes the signing of a construction 
contract, time must be set aside to get organized. Telephone bids requir- 
ing written confirmation need to be pursued and all subcontractor mate- 
rial and equipment quotes, a s  well a s  e-mails and bidding instructions 
by the architect, must be sorted out and placed in the appropriate files. 
Once construction is underway, information storage and retrieval must 
be quick and easy. 

Correspondence from the various design consultants (as well a s  from 
the owner) will be incoming, while responses to all of their questions and 
comments will be marked outgoing. Shop drawings and reports of var- 
ious types will need to be logged in, sorted, distributed, logged out, and 
filed. This process must be made simple and uncluttered. Individual 
project manager idiosyncrasies must give way to standard office filing 
procedures to ensure that everyone in the office follows the same method 
of document storage. Far too often, a project manager has been required 
to temporarily or permanently take over a job in midstream from a 
recently departed project manager only to find that documentation was 
so poor, improperly filed, or even nonexistent that  it was extremely dif- 
ficult to pick up the threads of continuity. 

Of course, there are other compelling reasons for proper job organi- 
zation, too, but either way, the time to start that organization process 
is now. Integration is the 'buzz word" of the construction industry today, 
and organizing items with this concept in mind is important as we begin 
to manage the project. Estimating, purchasing, accounting, and project 
management in today's construction industry must operate as  an  inte- 
grated unit where various types of software can communicate with each 
other. As we proceed through this chapter, the thought of "How can I link 
my project management systems together" is one to bear in mind. 
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Organizing the Job in the Office 

A first step toward organizing the job is to review the contract with the 
owner to determine what provisions and modifications have been made 
that  are unique to this project. 

As you recall, Article 3 of the 1997 edition of AIA Document A201- 
General Conditions requires the contractor to "carefully study and com- 
pare the various drawings and other contract documents relative to the 
work . . . any errors, inconsistencies, or omissions discovered by the 
contractor shall be reported promptly to the architect as a request for 
information." Future potential disputes can often be avoided if this pro- 
cedure is followed. 

Changing CSI specification division 
numbering 

In  2004, the Construction Specifications Institute (CSI) reissued their 
standard Specification Division numbering system, adding many more 
divisions beyond the previous Division 17 designation. Figure 5.1 shows 
a list of the new division numbers and titles that, if not already applied 
to the  current in-house project, will most likely be used in  future 
projects. 

Addenda and bulletins 

If during the bidding process the architect or engineer issued a number 
of addendums to the plans andor  specifications, i t  is now time to assem- 
ble, categorize, and identify them for future use in the administration 
of the project, and (just as importantly) during the negotiations with sub- 
contractors and suppliers. 

The difference between an  addendum and a bulletin may not be clear 
to all parties reading this, so it deserves some explanation. The term 
addendum applies to changes in scope made before the issuance of a 
signed contract with the general contractor. Changes made to either the 
plans andor  specifications after the contract signing are referred to as 
bulletins. 

It's interesting to note that not all architects and engineers abide by 
these standards. The author of this book was involved with a $42 mil- 
lion project several years ago, and the contract with the owner included 
Addendums 1 through 4. However, the architect, after reviewing the 
"contract" drawings, made several changes to those drawings and 
issued the "For Construction" drawings with Addendums 1 thru 5 in 
the title block. The author immediately contacted the architect and 
requested that the drawings be reissued reflecting Addendums 1 through 
4, plus Bulletin 1. 
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MasferFomeP 2004 Edition -Numbers & Title Division Numbers 8 T i  
November 2004 

Division Numbers and Titles 
PROCUREMENT AND CONTRACTING REQUIREMENTS GROUP 

Division 00 Procurement and Contracting Requirements 

GENERAL REQUIREMENTS SUBGROUP 
Dlvlslon 01 General Requirements 

FACILITY CONSTRUCTION SUBGROUP 
Division 02 Existing Conditions 
Divlslon 03 Concrete 
Division 04 Masonry 
Division 05 Metals 
Division 06 Wood, Plastics, and 

Composites 
Division 07 Thermal and Moisture 

Protection 
Division 08 Openings 
Division 09 Finishes 
Divislon 10 Specialties 
Division 11 Equipment 
Divislon I 2  Furnishings 
Division 13 Special Construction 
Division 14 Conveying Equipment 
Division 15 Reserved 
Division 16 Reserved 
Division 17 Resewed 
Division 18 Reserved 
Division 19 R m d  

FACILITY SERV~CES SUBGROUP 
Division 20 Reserved 
Divislon 21 Fire Suppression 
Division 22 Plumbing 
Division 23 Heating, Ventilating, and 

Air Conditioning 
Division 24 RReserved 
Division 25 Integrated Automation 
Division 26 Electrical 
Division 27 Communications 
Divislon 28 Electronic Safety and 

Security 
Division 29 R e s d  

SITE AND INFRASTRUCTURE SUBGROUP 
Division 30 Reserved 
Division 31 Earthwork 
Division 32 
Division 33 
Division 34 
Division 35 

Division 36 
Division 37 
Division 38 
Division 39 

Exterior Improvements 
Utilities 
Transportation 
Watemay and Marine 
Construction 
R e m d  
Resen& 
Re& 
Resenmi 

PROCESS EQUIPMENT SUBGROUP 
Division 40 Process Integration 
Division 41 Material Processing and 

Handling Equipment 
Divislon 42 Process Heating, 

Cooling, and Drying 
Equipment 

Divlslon 43 Process Gas and Liquid 
Handling, Purification, 
and Storage Equipment 

Division 44 Pollution Control 
Equipment 

Division 45 Industry-Specific 
Manufacturing 
Equipment 

Division 46 Resemd 
Division 47 Reserved 
Division 48 Electrical Power 

Generation 
Division49 Reserved 

Div Numbers - I 
All contenls copyright O 2004, The Consbuclion Spedfmtions Institute and Constucucbn Specifications Canada. 

All ri&to reserved. 

FIGURE 5.1 New division numbers and titles. 
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The architect did recognize the difference between the two terms and 
agreed that Addendum 5 should have been designated Bulletin 1, but 
since their fwm had already printed 25 sets of drawings a t  a total cost 
of $6000, they were reluctant to discard them and reprint all new sets, 
but he assured the author that costs associated with Addendum 5 would 
be recognized as extra and reimbursable costs if the represented scope 
increases. In the spirit of cooperation, no reprinting was demanded, but 
this incorrect designation plagued the project for months to come as bids 
from vendors and subcontractors were solicited with drawings refer- 
encing Addendums 1 through 5. In fact, many of the bidders took issue 
with the architect, implying he was trying to "put one over on us." As a 
result of the mislabeling, too, special provisions had to be included in 
purchase orders and subcontract agreements referring to Addendum 5 as 
Bulletin 1. Necessary adjustments had to also be made to previously 
issued proposals as well. 

Dealing with addenda and bulletins. Addenda and bulletins represent 
changes to the initial set of bid documents. Albeit some of these changes 
will have occurred before contract signing and some after contract sign- 
ing, but organizing either type of change is basically the same, so when 
addenda are discussed in the following paragraphs, understand that the 
same procedure would also apply to the posting of bulletins. 

When addenda have been issued as changes to the specifications, 
they can be incorporated into the "contract" specifications books in one 
of several ways: 

By cutting out the line item(s) changes and pasting them directly 
over the lines they supersede and then identifying the addenda 
from which they were extracted by writing the number in the 
margin. If these cutout portions are taped on one end only, they can 
be lifted for comparison between the original document and the 
revised one. 

The changes can also be handwritten above or below the affected 
lines in the specifications-if they aren't too wordy, that is, when 
addenda add full pages or even full sections to the specifications 
book, however, remove the binding and put the specifications, with 
tabbed sections for addendums, in a large capacity three-ring 
binder. 

A duplicate book should be prepared for the job superintendent and 
maintained in the field office. 

Addenda as sketches. Addenda may also take the form of sketches, 
details, or drawing clarifications printed on 8% x 11 paper, and these 
types of addenda can be taped directly to the construction drawing 
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where the changes occurred. If this is not done, it is possible that the 
job superintendent may forget that an area has been changed by 
addenda and might proceed with a detail that had been subsequently 
revised. Subcontractors referring to the super's set of plans and speci- 
fications should also be alerted to the changes. 

It is helpful to maintain one book in the office and one in the field, each 
containing all the addendums in sequential order-both as printed pages 
and 8'12 x 11 sketches. In spite of the precautions taken to update 
"contract" specification manuals and drawings to reflect the changes con- 
tained in the addendums, at  times this book will prove invaluable as a 
cross-check of what changes took place and which addendum directed 
that change. Changes to changes can be confusing to all concerned and 
when there are numerous addenda sketches issued by the A/E pertain- 
ing to the same drawing or drawings, the project manager should 
request a reissuance of the affected drawing or drawings. 

The project manager must not only maintain a file of all 8'12 x 11 
addendum type changes, but appropriate copies should be sent to all 
affected subcontractors and vendors prior to any final contract or 
purchase-order negotiations. In fact, the documents should be sent by 
transmittal, because all too often a subcontractor or vendor will state 
that they never received a particular addendum and thus did not include 
that scope of work in their bid, but the transmittal will counter that 
argument. 

Project files 

All the written materials coming into, and going out of, the construction 
office will end up in files, and it is important that they are easily retriev- 
able. Although this sounds so simple as not to warrant discussion, how 
many times have you filed an important document and couldn't remem- 
ber into which file it was placed? 

Of course, letters to and fiom the architect, engineer, and owner will be 
filed in folders entitled "Correspondence with Architect," "Correspondence 
with Engineer," and "Correspondence with Owner," but all document filing 
is not so easily compartmentalized. Some project managers handle their 
filing under the theory of job security: "They can't fire me because I'm the 
only one who knows where the important documents are hidden." 

But what if that project manager is on vacation and the office calls 
with an irate boss on the other end wanting to know where that (expletive 
deleted) letter to Client J. Importante is? 

The central file. A companywide filing system must be established, if it 
isn't already in place, so that all filing is uniform. This master list of file 
categories can be used by the project manager as a checklist to create 
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specific files for the current job. At the same time, a more abbreviated 
list of file folders can be prepared for the field office to assist the super- 
intendent in getting organized in the field. The main purpose of filing 
is to be able to retrieve a document that  is needed, and usually rather 
quickly. When a project manager is on vacation, or sick, or tied up in a 
meeting out of the office, someone else should be able to retrieve a doc- 
ument if a standardized filing method is employed companywide and 
everyone is familiar with that system. 

Some project managers prefer to keep a separate file of their own, or 
use three-ring binders in which to accumulate files. This is perfectly per- 
missible as long as it doesn't replace the standardized company filing 
system. 

The chronological file. At times, the chronological (or "chrono") file can 
be a lifesaver. In addition to the central, subject-related files for a par- 
ticular project, another dual-tracking filing system can be established, 
and all that's needed is to make another copy of each outgoing or incom- 
ing document, or both. 

These duplicate documents should be filed chronologically instead of 
by subject matter since there may come a time when the project man- 
ager can remember when a n  important letter was sent or received, but 
because of its subject matter, it may have been filed in any number of 
subject files. If a chronological file is created, a quick flip through the 
time period when it was supposedly sent or received will retrieve the 
document in a hurry. 

Organizing the Estimate 

During the period when the project was competitively bid or negoti- 
ated, the estimate was probably modified several times and in many dif- 
ferent ways. Numerous adds and deducts to various elements of the 
estimate invariably occur as late bids are received and analyzed, and 
adjustments are made. 

Once a contract has been awarded, all additions, deductions, and cor- 
rections made to the estimate during the bid process must be rechecked 
by the project manager and allocated to the proper cost category. For 
instance, the apparent low bidder for electrical work may have taken 
exception to the inclusion of temporary power as part of their scope of 
work, and the estimating department added Xdollars to cover these costs 
in the General Conditions portion of the estimate. However, a late- 
breaking competitive price from another electrical subcontractor included 
this work in their bid, so an  adjustment to Division 16-Electrical must 
be made, as well as a deduct to the General Conditions item in Division 
1 of the estimate. 
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All these last-minute add and deduct adjustments to the estimate 
should be made in a n  organized manner so that it will be relatively 
easy to determine a t  a later date how the final numbers were derived. 
When all of the line items have been adjusted to reflect the correct 
budget amounts, the buy-outs can begin. 

This updated and revised estimate will also serve as the basis for a 
Schedule of Values, generally required by the architect a s  part of the 
monthly requisition process. And since the requisition format and 
approval of a Schedule of Values by the architect is required prior to sub- 
mission of that first request for payment, i t  is best to submit both forms 
well in advance in case any changes are requested. 

After all of the changes to the initial estimate have been made, i t  is 
a good idea to prepare a new, clean sheet which incorporates all of them. 
Do not, however, throw away any original estimates or original work- 
sheets. They will prove invaluable if i t  becomes necessary to retrace all 
steps from the initial estimate to the revised one. 

Don't throw anything away; even those documents after a contract is 
awarded-they may be needed in case of a future claim or dispute. Keep 
a l l  of these scraps ofpaper, notes, and  records of telephone calls. I n  some 
states, courts have ruled that if a general contractor can prove that they 
used a telephone bid from a subcontractor that resulted in their being 
selected as "apparent low bidder" based upon the incorporation of that 
bid, the subcontractor may not be allowed to withdraw their bid with- 
out incurring damages or penalties. 

Investigating allowance and bid alternates 

Areview should be made of any specification sections having to do with 
allowances andlor alternates. First, allowance items should be segre- 
gated in the Schedule of Values and noted on monthly requisition forms 
as "allowance" items, with their corresponding value assigned. At some 
point during the construction process, these allowances will be recon- 
ciled and adjusted accordingly. Establish a separate Allowance Schedule 
(Figure 5.2) if there are numerous allowances included in the contract. 
This should be done for several reasons: 

I t  ensures that these items possibly buried in a contract exhibit are 
given the attention they require. 

They highlight the need for resolution and provide a basis for review 
a t  weekly project meetings. 

They alert the owner to the savings and potential overruns in the 
Allowance account. 

They keep the owner current on the monies spent to date for each 
"open" allowance item. 
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DATE: 

S 240.637 S 63,029 S 191.608 

FIGURE 5.2 Establishing an allowance schedule. 
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While reviewing the section of the specifications relating to allowances, 
determine how they are to be handled: Do they include materials only or 
do they include labor and materials? Were the allowance items to include 
the contractor's overhead and profit or were they listed as  costs without 
mark-ups? (If no mention is made relating to overhead and profit, refer 
back to A201-General Conditions, Article 3.8, which clearly states the 
composition of an  allowance item, if not specified to the contrary in other 
contract documents.) 

Are the allowance items to be bid on competitively, and are such bids 
forwarded to the architect for review and selection before a n  award is 
made? Do the allowance items have definable scope or will more infor- 
mation be required from the architect a t  some future date? For exam- 
ple, if the finish hardware for the project is an  allowance item, how is 
the hardware schedule to be developed? Will it be prepared by the archi- 
tect or by a preselected hardware supplier, or a combination of both? 

Oftentimes, an  architect will select a local hardware vendor to work 
with them to develop a schedule within the price range of the allowance. 
Although the selection of hardware may not appear to be a critical activ- 
ity a t  the start of the project, it generally is one that  requires prompt 
attention. If hollow metal doors and frames are required for the project, 
either stock or custom design, the process of shop drawing preparation, 
submission, approval, and actual delivery will take quite some time, and 
hollow metal vendors require an  approved hardware schedule and pos- 
sibly templates of the various hardware items before they start to pre- 
pare their shop drawings. When these frames are not on the job prior 
to the start of partition work, the drywall subcontractor or masonry 
subcontractor will surely be within their rights to request an  "extra" to 
retrofit these frames into their framed work. 

Prefinished, premachined wood doors, if required on the project, will 
require sending a n  approved hardware schedule to the manufacturer 
before any production schedules can be established since delivery of 
special veneer doors often require 12 to 14 weeks lead time. So it's 
important to recognize and prioritize the resolution of any allowance 
items that  impact the construction schedule. 

Alternates 

Alternates present a somewhat different problem in that they need to be 
accepted or rejected within a time frame that does not impact the schedule. 
Too often, neither the bid documents nor the contract establishes a time 
limit on the selection of an alternate. Each alternate may require a differ- 
ent time frame for selection. For example, a selection of lobby quarry tile 
set in a mortar bed instead of surface applied carpet, must be made well 
in advance of the forming and placement of a concrete slab in that area. 
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Alternates dealing with the application of vinyl wall fabric in lieu of 
paint in certain areas of the building are obviously less urgent. Alternates 
involving the purchase and installation of equipment, must allow time to 
not only purchase the equipment but also to receive shop drawings, have 
them reviewed, and permit installation into the proper sequence of work. 

The project manager, after reviewing both allowance and alternates, 
would be wise to send a letter to the architect listing each allowance item 
and alternate, and requesting that these selections be made in advance 
of the critical dates established for each item. 

Shop drawings and the shop drawing log 

A review of the specifications will establish the procedures for shop 
drawing submissions such as: 

Is there a special stamp required by the subcontractor and general con- 
tractor that must be used on each shop drawing submission? 

How many copies of shop drawings are required for submission, and 
how many sepias or other reproducibles are needed? 

How are samples to be handled? 

Are all types of shop drawings to be sent to the architect, or can struc- 
tural drawings be mailed directly to the structural engineer with a 
copy of the transmittal only going to the architect? 

All of these procedures should be discussed and clarified for presenta- 
tion a t  that first subcontractor meeting. The shop drawing log (Figure 5.3) 
will become a n  essential document in tracking and processing shop 
drawings and should contain, a t  a minimum: 

The number assigned to each submission that can also be tracked if 
revised and resubmitted. 

The name of the firm submitting the shop drawing. 

A brief description of the drawing. 

The party to which it was sent (for instance, architectlengineer) and 
the date it was sent. 

A due date, as well as the date the drawing was returned to the proj- 
ect manager. 

The response time, which will allow the project manager to review 
lengthy review times with the A/E a t  a subsequent job meeting. 

The action taken-approved, approved as  noted, rejected. 

Figure 5.4 is a shop drawing log that groups submittals according to 
the Construction Specifications Institute's numbering system instead of 
listing them chronologically. 
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Some contracts require the general contractor to submit a shop draw- 
ing log listing each required shop drawing and its planned submission 
date, while other contracts require the general contractor to incorporate 
a shop drawing submission schedule into the Critical Path Method 
(CPM) Schedule for the project. 

Insuring the prompt submittals of shop drawings. Many project managers face 
opposition from some subcontractors when requesting that they submit 
their drawings promptly. Too often, subcontractors will delay critical sub- 
missions because they continue to negotiate with their suppliers in order 
to seek the best possible price. Little do they realize that significant delays 
in key product submissions may create delays that will ultimately prove 
more costly to them. And the project manager should remind them of this 
fact if they do not submit their shop drawings in a timely fashion. 

At the first job meeting, major subcontractors andlor material sup- 
pliers should be presented with a time frame for submission of a pre- 
liminary shop drawing schedule. This schedule should include the major 
pieces of equipment for which shop drawings are required and the date 
when each drawing will be submitted. This schedule should also indi- 
cate projected product delivery dates, taking into account the review 
period allowed by the architectlengineer. Refer to the contract specifi- 
cations that  frequently include a time frame for shop drawing review 
in the section dealing with that  subject. 

The project manager's review of shop drawings. I t  is tempting to merely 
pass shop drawings onto the architect or engineer a t  the end of a hectic 
day without reviewing them first. More and more architects and engi- 
neers are demanding that  project managers actually review each draw- 
ing to insure compliance with the plans and specifications, and some 
contract provisions allow the architectlengineer to charge contractors for 
additional reviews beyond the first or second submission. 

If it appears that the submitted shop drawing does not comply with 
the planslspecifications, contact the subcontractor or vendor submit- 
ting the shop drawing and discuss the matter. Is  the variance minor or 
significant? Have the product specifications actually changed since the 
issuance of the contract spec

ifi

cations? Where deviations occur but still 
appear to conform to the specifications, highlight these variances before 
sending them on to the,architect/engineer. The project manager can 
establish a high degree of creditability with the architectlengineer early 
on by showing them that drawings are being reviewed before further pro- 
cessing, and any variances noted. 

When the shop drawings are submitted to the architectlengineer and 
an  expedited review has been requested, state as much on the trans- 
mittal. As long as  this privilege is not abused, a n  architect may process 
them more rapidly than required by contract. At each subcontractor's 
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meeting, the shop drawing log should be reviewed with each attendee, and 
if a submission is late, the subcontractor should be placed on written 
notice in the meeting minutes that this late submission must be expedited 
to avoid any potential back charges. 

At the project meeting attended by the architectlengineer, a similar 
review of the shop drawing log should be made with the architect1 
engineer to determine the status of outstanding drawings. Any appro- 
priate notes should be included in that meeting's minutes. If this proce- 
dure is practiced religiously, one major weapon in the battle to assign 
responsibility in case of late product or equipment deliveries and related 
delays will have been developed and the flow of materials and equipment 
to the job will be enhanced. 

Informational copies 

Care must be taken to discern which subcontractors or vendors need to 
receive "informational" copies of shop drawings when approved. For 
instance, when an approved copy of the boiler shop drawing is returned 
to the mechanical subcontractor, the electrical subcontractor should 
receive an informational copy. All too often a piece of equipment is ordered 
with electrical characteristics at  variance with the voltage requirements 
indicated in the contract drawings. If such an error is caught in the shop 
drawing stage, there may be little or no additional cost required to make 
the equipment compatible with the building's electrical system. If not 
caught at  this early stage and the equipment is delivered with the wrong 
voltage, it is not difficult to envision the problems that will occur. 

Remember that even if the architectlengineer mistakenly approves an 
equipment shop drawing with the wrong electrical characteristics, it 
does not relieve the general contractor of the responsibility to provide 
the correct (contract) equipment. 

The RFI log 

It  is a rare project that doesn't generate Requests for Information (RFIs) 
either from the general contractor to the design consultants or from 
vendors and subcontractors to the general contractor. Depending upon 
the quality of the contract documents, the number and nature of RFIs 
can vary from a few to hundreds, thus a system must be instituted early 
in the project to record and monitor the flow of these requests. Since most 
of the queries will be generated shortly after vendors and subcontrac- 
tors have been awarded contracts, the RFI log will be one of the first doc- 
uments to be prepared. 

Figure 5.5 shows a standard format used to monitor the passage of 
RFIs. It  contains the important elements of this type of log, such as: 
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The RFI, identified by number and specification section 

The originator-contractorlvendorlsubcontractor 

The subject of the RFI 

The date submitted to the architect or engineer 

The date when a response was received 

The date when the originator was notified of the AIE's response 

The days required for reviewlresponse, or simply the "dates late" 

Remarks 

When one or a series of RFIs are outstanding, the project manager can 
prepare a list of outstanding RFIs and send it on to the architect1 
engineer, alerting them to the fact that they are late in their response, 
that  it's going on record, and that  project time and costs may be in jeop- 
ardy (see Figure 5.6). 

The proposed change-order log. I n  preparation for owner- or 
contractor-generated change orders, a proposed change-order (PCO) 
log will be produced to track the submission and disposition of any 
requests for changes that  will probably occur during the life of the 
project. This form (Figure 5.7) should contain the  following basic 
information: 

A numbering system to track and identify change orders 

A brief description of the requested change 

The current status of PCO: Pending, Approved (list the change order 
in which the P C 0  is included), Void 

A COR number to used when the P C 0  is accepted by the owner and 
a formal change order is issued incorporating the P C 0  

A column indicating the lump-sum price of the proposed work, or in 
the case of T&M work, an  estimated cost 

A column indicating acceptance or rejection of the P C 0  

Areference column that can be used to insert the document that  gen- 
erated the P C 0  

A remarks or notes column 

Acompanion to the proposed change-order log is the change-order log 
(Figure 5.8), whose purpose is to track the submission, review, and 
approval of change orders once the owner has accepted the P C 0  gener- 
ating the change in contract. 
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NOTIFICATION OF RFI'S NOT RETURNED 
Fmm: Doug Fen Nol1ilc.tlon Date: 07/31/96 

General Contractors Inc. Pag.No.: 1 
12345 V e m  Phce Rd. PmjactNo.: 96001 
Albany. NY 16723 
(Phone) 717-878-4563 (Fax) 717-676-4564 

To: Walter Brown 
WBBArchiieclsInc. 
789 111th St. 
Sandusky, OH 43765 
(Phone) 513-67E2345 (Fax) 513-678-2300 

Pmjul: Unlted Hospital Addniin 8 Renovation 

Our recod6 indicate that the iolbwhg Requeab for h f m k n  (RFl's) have not been returned. Please 
indicate in the space pmvided lhe antic- return date. Then sign. date and re(wn hi notiircation to our 
offce at your earlie6t convenience. If our records am In emr. please i n d i e  the date the RFI was 
returned. 

RR Sp.sfReatlan SuUonandM* Date Reaponu 
NO. RRSubW 

b*yt.d 
Sonl DueD.1. RelurnRtc 

OM, ALL FINISHES 0&00/88 07IlU96 

Provide a Cobr Schedule for ell iimkhn 

006 15300 PLUMBING 07lWS 0 7 M  

Sanhy Piping and confUcl Roan 172 

DO6 16050 LlGHTFlXlllRES 01/08/96 07/13/96 18 -1 - 
Light fixture Type for Room 235 - Embrgency W a g  Room 

W7 06400 MILWORK 0 7 M  WlWW 

PMk Laminate Color Selections 

The above listed RFl's will be relurned to your olffce by the dalea Mcated. 

W B B Archb3s Inc. 

Signod By: 

&It& 

FIGURE 5.6 Notification of late response to RFIs. 

Job scheduling 

A job progress schedule is initially roughed out as the job is being esti- 
mated to primarily determine the duration of construction for General 
Conditions time-related costs. Many bid documents require the general 
contractor to furnish a bar chart or CPM milestone schedule with their 
proposal. Now that the project has become a reality, a construction 
schedule needs to be prepared to serve many needs. 

The specifications may require that an initial, detailed job progress 
schedule be submitted to the architect within a specified period of time 
after the contract signing and, as the revised General Conditions 
requirement indicates, this schedule is for the architect's information, 
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not approval. The schedule submission may be required as  a precursor 
to submission of the first application for payment. 

Although the primary purpose of creating a schedule is to provide all 
participants in the project with an  orderly, time-related sequence of 
events to follow in order to bring about the timely completion of the proj- 
ect, it can become the general contractor's friend or foe when delays are 
encountered and the project completion date is in question. 

The initial formal schedule submission will be referred to as  the 
Baseline Schedule, and all future updates and revisions will draw on 
that initial presentation. Thus, the preparation of the Baseline Schedule 
is critical and must be assembled with great care, involving the informed 
input of the field, subcontractors, and vendors. This baseline will estab- 
lish the time frame for each participant to commence work, and the 
time allotted for that  work. When either time or durations change and 
subcontractors do not accept these changes, disputes and claims can 
follow. 

The general contractor can hold a subcontractor to a schedule com- 
mitment, and so can a subcontractor hold a general contractor to that  
same commitment. Revised schedules must be presented for review and 
acceptance by all parties to avoid any potential claims for delays. 

The critical path method (CPM) 

Many software programs are available for the preparation and display 
of the critical path method (CPM) construction schedule. In fact, the sub- 
ject is treated extensively in university project management courses. The 
Achilles heel of the CPM schedule is establishing the orderly list of 
predecessors and successors and, most importantly, the duration of each 
activity within the critical path. 

As we all know, the CPM schedule provides 

Concise information regarding planned sequences of construction 

A means to predict with reasonable accuracy the time required for 
overall project completion and the time required to reach milestone 
events 

Proposed calendar dates when activities will start and finish 

The identification of critical activities 

A matrix that  can be manipulated to change the project's completion 
time, if required 

A basis for scheduling subcontractors, material, and equipment 
deliveries 

A basis for balancing scheduling, manpower, equipment, and costs (if 
the schedule is resource loaded) 
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A rapid evaluation of time requirements of alternative construction 
methods 

A vehicle for progress recording and reporting 

A basis for evaluating the impact of delays and changes. 

CPM pitfalls to avoid. The critical element of the CPM schedule is the 
duration of each event or activity that contributes to the critical path. 
A common practice in preparing the CPM is to meet with subcontrac- 
tors and vendors to obtain activity duration times and processor events 
that are required before commencing certain operations. One expert in 
CPM preparation states that initially at  least 15 to 20 percent of the pro- 
ject's total activities should be on the critical path. 

The question of "lag" before another activity can proceed needs to be 
addressed as well. For example, if cast-in-place concrete foundation 
walls are included as an activity, and the contract requires three days 
cure time before the forms can be stripped, do you include three (3) 
additional days in the form-pour activity, or create a separate activity 
designated as "curing time"? 

Activity duration times 

The success of the CPM process hinges on the ability to determine activ- 
ity duration time since this is the system's basic building block. 
Subcontractors and vendors, committing to duration times, are prone 
to be risk averse and therefore may add duration time much above that 
actually required. According to one expert in the field, you should assume 
that all durations are at least twice as long as they need to be. This may 
be too much of a stretch, but a subcontractor not wanting to be the 
weak link in the chain of events may add a substantial cushion to 
increase the duration of their work. Duration times provided by vendors 
and subcontractors must be carefully reviewed to uncover any unreal- 
istic estimates of time for various work tasks, whether they be much too 
low or contain too much "fluff." 

Because the CPM is a living, breathing thing that changes frequently, 
predecessors and successors need to be kept up-to-date and advised of 
the status of the operations that will affect their performance. Frequent 
review of the status of each operation as it progresses is necessary to 
alert the next participant that they should be ready to step in and start 
their work, as planned, or sooner or later than the CMP schedule allows. 

Communication is extremely important and must extend well beyond 
the weekly progress meetings where the CPM schedule is reviewed. 
Prior notification to "get ready" may not wait until that next weekly 
review. 
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The importance of float and who owns it 

It's guaranteed that every event in the construction schedule will not take 
place as planned, chiefly because Murphy's law is alive and well in this 
business. Weather delays, manpower shortages, equipment and material 
delivery problems, and plain old mistakes or inaccurate data all take their 
toll on job progress. To compensate for the unknown or unanticipated, a 
contingency is added to each schedule in anticipation of occasion delays. 

In  the language of CPM, this contingency time is called "float," and 
the question of who owns this "float" can become an  important issue, 
especially when the construction contract includes a liquidated damages 
clause with significant costs for late delivery of the project. Does the con- 
tractor "own" the float to be used to compensate for delays or missteps 
during the life of the project, or does the owner "own" the float to be used 
and should respond to designer or contractor issues raised during the 
course of construction? The determination or definition of which party 
owns the float time is important when either liquidated damages, penal- 
ties, or bonus clauses are included in the construction contract. A builder 
completing the project on time and not using any "float" time may be 
adjudged as having actually completed the project ahead of schedule, 
therefore quallfylng for an  early completion bonus, if such a provision was 
included in their contract. 

Conversely, if by incorporating float, the completion of the project is 
extended by the number of float days, the "contract" completion time 
may arguably be defended, thereby avoiding liquidated damages. If the 
float issue is not included in the contract, this should be addressed and 
resolved a t  one of the first owner meetings. 

The project meeting minutes 

One of the most important documents, some would say the most impor- 
tant  document, produced during the term of the project are minutes of 
meetings. The minutes documenting the events that  transpire a t  proj- 
ect meetings, whether they be with vendors, subcontractors, inspectors, 
building officials, owners, or their design consultants are considered 
"official business records," and as such can be introduced in court as 
evidenceso bearing that in mind, the production of proper, concise, and 
complete meeting minutes can have a profound effect on the company's 
future if any disputes, claims, or law suits occur down the road. 

The format for an effective project meeting is rather simple (Figure 5.9); 
the information to be placed in the minutes is not, however, which 
includes 

The project meeting number and the date of the meeting. 

The initials or the name of the person preparing the meeting. 
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017- 1/25/05 
MINUTES 1 AGENDA 

PROJECT MEETING 

CONSTRUCTION MEETING NO: 017 PREPARED BY: 

MEETING DATE: Office Phone 

AttendeeslDistributlon: 

Attendees: CC: 

UPCOMING PROJECT MEETING SCHEDULE. 
Tuesday February 1,2005 1 :00 PM 
Tuesday February 8,2005 1:00 PM 

MSPECHONS I PERMITS: 

: See Previous M 

1130104 - RWL indicated that the contract would 
e returned by 1113. PWH to send billing form to 

216104 -Contract finalized on Monday Decemb 
,2004. Signatures to follow 
14/05 - SDC to provide milestones for the projec 
111105 - The milestones have been updated due 

FIGURE 5.9 Format for a n  effective project meeting. 
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The schedule of the next meeting posted either a t  the beginning or end 
of the minutes. 

A list of attendees obtained from the sign-in sheet passed around a t  
the beginning of the meeting. 

A number assigned to each topic representing the meeting number 
where it was initially presented. This will allow the project manager 
to track the number of weeks a specific topic has remained "open" in 
the minutes. An alternate method is to indicate the date of insertion 
of the topic in the minutes, per Figure 5.9. 

Under the Items or Description column, a succinct statement regard- 
ing the nature of the item should be discussed. 

Most importantly, a n  action column, where the responsible party 
(Figure 5.9) is designated. Some refer to this column as BIC (Ball in 
Court) the party having the responsibility to respond to the item 
mentioned. 

A column indicating the date when the successful resolution of the 
item is achieved. 

A two- or possibly four-week Look Ahead Schedule attached to the 
meeting minutes as  a separate exhibit, which should be updated a t  
subsequent meetings. 

A closing statement to insure that all attending parties are in agree- 
ment with the contents of the minutes. A statement such as: 

All attendees are to report any errors, omissions, inconsistencies or mis- 
interpretation of events contained in these minutes within three (3) work 
days after receipt. If no response is forthcoming, the non-response will be 
taken as acceptance of the meeting minutes as  published. 

Other forms to consider when getting 
organized 

At some point during construction, a subcontractor may request pay- 
ment for materials or equipment stored offsite. Many owner-contractor 
agreements allow these types of payment only when the general con- 
tractor submits a written request to the owner indicating the specific 
item(s) for which payment is requested and advising the owner that  if 
approval is received, the following documents will be submitted along 
with the invoice for offsite stored materials and equipment: 

A list of the specific equipment or materials for which payment is 
requested 

Location of the stored materials (some owners require storage in a 
bonded warehouse) 
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The value of the material, accompanied by an invoice(s) from the 
vendor 

A bill of sale (Figure 5.10), which will transfer the title to the owner 
once payment is received for the stored material 

Insurance certificates covering insurance while in storage and in transit 

Tri-State Metals, Inc 

Schedule "A" of Bill of Sale 

January 5,2006 

Falls Construction Company 
5402 Falls Road 
Falls Church, Massachusetts 02109 

Re: Sterling Hospital Project 

The following material has been manufactured or purchased by Tri-State Metal ,Inc. and 
is specifically intended for use on the Sterling Hospital project and is stored at the 
Alliance Industrial Park, Newton, Massachusetts 023370 

The total value of the material is $ 18,500 

Description % Number Value 

Wire Mesh guardrails-82 sections 25% $18,500 

Upon receipt of payment for the above, title will automatically be transferred to Sterling 
Hospital Corporation, 4585 West Highland Parkway, Sictuate, Massachusetts. 

Attach to Bill of sale of Personal Property 

582 Preston Highway, Newton, MA. Tel: 617-577-6020 Fax: 617-577-6022 

FIGURE 5.10 A bill of sale. 

www.EngineeringEBooksPdf.com



102 Chapter Five 

Tri State Metals, Inc 
582 Preston Highway,Newton, MA 021 11 

T: 617-577-6020 F:617-577-6022 

Bill of Sale 

Name of Supplier: Tri State Metals, Inc. 

Project: Sterling Hospital Project 

Address: 5402 Falls Road, Falls Church, Massachusetts 02109 

EFFECTIVE DATE OF THIS BILL OF SALE: January 5,2006 

Know all these persons by these presents that the supplier in consideration of one or more 
dollars and other good and valuable consideration pending payment in full satisfaction by 
(General Contractor) does hereby grant, bargain, sell and transfer unto (General 
Contractor) and its successors and assigns, forever the materials and equipment listed in 
the attached with our January invoice, in the amount of $1 8,500. 

And furthermore, the supplier, for itself and its successors and assigns, does covenant 
with (General Contractor) and its successors and assigns, that it is the owner of the 
Property, that is as good right, title and interest to transfer the Property to (General 
Contractor), that the property is free and clear of all security, interests, liens and other 
encumbrances, and that it will warrant and defend (General Contractor's) right, title and 
interest in and to the Property against all claims whatsoever. 

In witness whereof, the supplier has caused its duly authorized officer to execute this Bill 
of Sale to be effective as of the date set forth above. 

Witness: 

Date: 

FIGURE 5.10 (Continued.) 

Lien waivers--for progress and 
final payment 

John Jay, President 

Date: 

Owner-generated contracts usually include a form for a Final Waiver of 
Lien, required to be executed by all subcontractors and the general con- 
tractor prior to release of the project's final payment. This form warrants 
that  all labor, materials, and equipment incorporated in the project 
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have been paid for, and no outstanding sums are owed. Although the 
owner-contractor agreement may not have included a lien waiver form 
for progress payments, it will be required. Figure 5.11 shows a standard 
interim or progress lien waiver for use by the general contractor after 
their first payment to a subcontractor. 

INTERIM WAIVER OF LIEN AND RELEASE 

Project: - ~ 

Owner: 

Scope of Work 

Statement Date: 

Listed below is the current accounting of the above contract work: 

Original Contract Amount 

Total Approved Change Orders (through CO #A 

Adjusted Contract Amount 

Completed to Date 

Less Retainage 

Total Payable to Date 

Less Previous Payments 

Amount of this Interim Payment 

Pending Change Orders 

Disputed Claims 

In consideration of the receipt of all past payments received ffom incorporated inconnection with 
the Pqect, if any, and receipt of the Interim Payment set forth above, the undersignd acknowledges 
and certifies the SubcontractorfSupplia has received payment for all sums currently due on account of 
labor, materials, equipment, and any other goods or services of every type and kind funushed by the 
Subcontractor/Supplier to or in connection with i& work on the Project in accordance with the 
Agreement between the Subconlractor/Supplier and in connection with such Interim Payment, 
Subcontractor/Supplier waives any and all liens and right of lien on any of the Owner's real PWertY 
arising from the Subcontractor/Supplier's work on the Project through the Statement Date listed above, 
except for the above listed unpaid retainage, unpaid agreed or pending change orders, and disputed claims. 

FIGURE 5.1 1 A standard interim or progress lien waiver. 
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ATTACHMENT "Dm CONTINUED INTERIM WAIVER OF LIEN AND RELEASE 

The SubconhactorISupplis further warrants that, in order to induce to release this Interim Payment, 
it has paid in full each and every sub-subcontractor, laborer, labor supplier,material supplier, or suppk 
of any other goods and services of every type and kind with whom the SubcontractorISupplier has 
dealt in connection with the Project, including, but not limited to all claims for labor, sub-subcontractors, 
material, insurance, taxes, and equipment employed m the execution of the work above through the 
Statement Date listed above. 

The SubconhactorlSupplier hereby releases and agrees to defend, indenrmfy and hold harmless, at its sole 
cost and expense, and the Owner against any claims, demands, suits, disputes, damages, costs, 
expenses (including attorney's fees), liens, andlor claims of lien made by any sub-subcontractor, lalabor, 
labor supplier, material supplier, or supplier of any other goods and services of every type and kind arising 
out of or in any way related to the SubcontractorlSupplier's work on the Project through the Statement 
Date listed above. 

The SubconbactorlSupplier M e r  -tees that all portions of the work furnished and installed by 
them are in accordance with the Agreement and that the tams of the Agreement with respect to these 
guarantees will hold for the period specified in the Agreement. 

The individual signing this Interim Waiver of Lien and Release represents and wanants that Wshe is a 
duly authorized repmentative of the SubcontractorlSupplier, empowered and authorized to execute and 
deliver tlns document on behalf of the SubcmtmctorISupplier, that this document binds the 
SubconhctoIISupplier and that document is signed under seal. 

Signature 

Name 

Title 

Date 

State of 

Sworn before me this day of , 20- 

Notary Public 

My commission expires 

FIGURE 5.11 (Continued.) 

Organizing in the field 

Part of the project manager's responsibility is to assist the job superin- 
tendent in organizing the field office a t  the beginning of the project. A 
checklist similar to the one displayed in Figure 5.12 may be helpful in 
that  regard. Along with assuming that  ample supplies of pads, pencils, 
pens, and various payroll and field reporting forms are available, the 
field office must be organized to receive and store, for rapid retrieval, 
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FIELD OFFICE TRAILER CHECKLIST 
Job Name: Dmte 

Job #: R m q d  by: 

.- 

FIGURE 5.12 Checklist for organizing field office. 
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FIELD OFFICE SERVICES CHECKLIST 
Job Name 

Job I: 

Date 
Rsqwsted by: 

FIGURE 5.12 (Continued.) 
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all the paperwork, reports, and drawings that will be forthcoming from 
the office, subcontractors, and design consultants. 

Shop drawings for structural steel, precast or cast-in-place concrete 
structures stored in the field office will be voluminous. Ductwork, heat- 
ing and plumbing, piping and sprinkler shop drawings will be required 
for construction purposes and also need to be maintained to record 
"as-built" conditions. Equipment and material catalogue sheets, and 
samples of products to be incorporated into the structure all require con- 
trolled storage space. 

Unless there is organization in the field office, chances are that crit- 
ical drawings and documents will become lost-and always when they 
are needed most. A condensed version of the office job files prepared for 
the field office can include correspondence from the architect and engineer, 
memos from the office, job meeting minutes, and letters to the owner and 
architect to be filed in their respective files-promptly. 

Unless filing is current, papers pile up on desks, get misplaced, or are 
mistakenly discarded. Filing daily is key to prompt and accurate 
retrieval. Equipment catalogues for the mechanical and electrical trades 
can be placed in the folders designated for each trade. 

Shop Drawing Organization 

Shop drawings should be placed on a plan rack if full size, or in a file 
drawer if only letter size, but only when they are approved. Some super- 
intendents prefer to receive a n  advance copy of a shop drawing for 
review either before or during its transmission to the architect or engi- 
neer. In many cases, this preview by the super may reveal problems that 
might have been missed by the project manager; therefore, this proce- 
dure should not be discouraged. 

However it is important that  all unapproved shop drawings be stored 
in a n  area that is not accessible to anyone but the superintendent, and 
that they are clearly marked "NOT APPROVED-DO NOT USE." There 
is a danger that unapproved shop drawings left on the plan table in the 
field office may be referred to by a subcontractor looking for informa- 
tion and not realizing that the information they are looking a t  is not cur- 
rent. This can spell trouble for everyone. 

So Mr. Project Superintendent, put away those unapproved shop 
drawings and all those superceded plans before someone inadvertently 
refers to them for current, approved field information. 

The Future of Project Organization 

Linking and integration are two key words in shaping project organi- 
zation for the twenty-first century. The shortage of qualified, experienced 
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managers in the construction industry requires each manager to become 
more productive and reduce the duplication that exists in many areas 
of project management today. 

Earlier a n  engineer's software program may not have had the ability 
to "talk" to the architect's CAD system, and most certainly not to the 
general contractor's project management software. This is now chang- 
ing, and the interoperability of various software programs combined 
with wireless technology will unite all participants in the construction 
process instantaneously with a single keystroke or mouse-click. 
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6 
Successful Project Completion 

Demands a Successful Start 

Quite often, a project that has had a successful run fails miserably in 
a n  owner's eyes because of a project manager's inability to bring it to a 
swift and final conclusion. Punch lists that remain incomplete for weeks, 
failures to correct rejected work, and a n  inability to assemble all war- 
ranties, guarantees, and Operating and Maintenance manuals (O&Ms) 
promptly are just some of the reasons owners may become disappointed 
with their general contractors. 

Owners get very upset with ongoing problems such as  uneven air or 
water balancing, cracked sidewalks, improperly functioning door hard- 
ware, and other items that "the contractor just doesn't seem able to fix.'' 
A contractor's reputation is one of their most important assets, and it 
is the responsibility of the project manager to protect and enhance that  
reputation by successfully closing out the project. 

What Owners Consider Important 

In  2004, the Construction Management Association of America (CMAA) 
in conjunction with FMI, a Colorado-based construction consulting, 
management, and research company, conducted their fifth annual 
survey of owners. Although primarily directed toward the role played 
by construction managers, responses received from owners can certainly 
apply to general contractors working with cost-plus, lump-sum, or GMP- 
type contracts. 

The following comments expressed by owners should alert the proj- 
ect manager to some of the concerns that  can make or break a project, 
and which deserve attention as  the job unfolds. 
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Aperceived decline in design documents leading to cost overruns was 
reported by 71 percent of the respondents. Project managers who con- 
duct a thorough review of the construction documents early on to assist 
both owner and design consultants in  remedying any design deficien- 
cies will certainly earn some points with not only the owner but also 
with the design consultants. A project manager embarking on an  effec- 
tive value engineering program to counter some of these potential cost 
overruns will surely gain extra credibility. 

Problems with communication and lack of collaboration were also 
listed by owners as  one of several reasons for cost overruns. Project 
managers need to enhance their efforts to form a n  effective project 
team, open lines of communication between all team members, encour- 
age the open sharing of information, and create a n  environment that 
avoids adversarial relationships. 

Ethics and ethical behavior play a vital role in creating and main- 
taining the integrity of the project team, so said many owners. This 
CMAA survey indicated that 84 percent of the owners, architects, and 
contractors responding to questions of ethical practices said that  they 
had had experience with unethical acts many times. This is actually 
a three-way street, traveled not only by the contractor, but by the owner 
and their design consultants, each of whom is responsible for uphold- 
ing ethical behavior when dealing with the other party. Unethical 
behavior by any one of the team members should not be met with a like 
response but countered with a renewed commitment to practice high 
standards of behavior. Ethics and trust go together. 

Starting Off on the Right Foot 

Successful completion of a project begins with its commencement. When 
project managers work with a new group of design consultants and 
owners, each participant will form a distinct impression of the others 
a t  the opening salvo. The project manager, a t  that  first meeting, must 
display a sound understanding of the unfolding projectithe obligations 
of the contract, and knowledge of the plans and specifications (maybe 
not all the details, but enough to map out a narrative of its key compo- 
nents). A perception of organization, professionalism, and a well thought- 
out progression of construction activities will add to the owner's initial 
impression of the project manager. 

Remember one of the key owner concerns expressed in the CMAA 
survey: cost overruns due to less than adequate plans and specifications. 
Also recall Article 3 of AIAA201-General Conditions: "The contractor 
shall carefully study and compare the various drawings . . . any design 
errors or omissions noted by the contractor . . . shall be reported 
promptly to the architect." 
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This review should take place before the initial meeting with the 
owner's group so that, if necessary, any requests for information can be 
passed on to the design consultants early on. 

Controlling the Project Start 

Although it would appear obvious, one of the first responsibilities of 
the project manager is to become familiar with the project, not only the 
plans and specifications but the construction site and the contract for 
construction with all of its modifications, exhibits, and addendums. 

Review of the Contract with the Owner 

Familiarity with the contract for construction is the first step as a new 
project unfolds. Read the contract from beginning to end, noting all 
modifications that may affect the performance of the general contrac- 
tor and future relationships with the subcontractors and vendors. Most 
subcontract agreements refer to the contract with the owner using lan- 
guage similar to the following: 

The subcontractor agrees to perform all work described in  accordance with 
the contract between the contractor and the owner, and assume toward the 
contractor in reference to the work all obligations that  the contractor 
assumes toward the owner. 

This tie-in between the contractor-owner contract and the contractor- 
subcontract agreement adds further importance to the understanding 
of all terms and conditions that affect this "pass-through" provision. 
There are several provisions in this contract with the owner that merit 
attention: 

Date when requisitions are to be submitted and the format and con- 
tent of their submission 

Restrictions on allowable overhead and profit on change orders, both 
to the general contractor, prime and second-tier subcontractors 

Unit prices contained in the agreement that will impact the subcon- 
tractorlvendor negotiations 

Allowance and alternates, and methods of dealing with them 

Restrictions on use of the contingency, if one is included in the contract 

Provisions for liquidated damages or bonus arrangements 

Requirements for the general contractor to submit a list of personnel to 
be assigned to the project, and obtain the owner's acceptance of the same 

Requirements to submit names of proposed subcontractors for the 
owner's review and comment prior to the award of subcontract 
agreements 
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Appointment of a n  owner's representative, and the authority and 
responsibilities vested in them 

Requirement for noise abatement and restriction during work 
hours 

Any other restrictive language that should be incorporated into sub- 
contract agreements or notifications to the field 

Review of the Project Specifications 

Not only will project start-up and close-out provisions in Division 1 
be of importance, but a thorough reading of the specifications should 
be made a t  least once to uncover any unusual requirements. Specific 
sections of the specifications ought to be read very carefully if the proj- 
ect manager has  any responsibility for negotiating subcontract 
awards. 

If the project manager will '%uy-out" the job, this review of the speci- 
fications will include noting all items to be included in each subcontrac- 
tor's scope of work, especially those that  deviate from the norm. Too 
frequently, we glance through the specifications and assume that they are 
similar to the last project, even though they may have been prepared by 
a different group of design consultants. Sometimes these assumptions can 
prove costly. 

The author of this book was managing an  office project being built for 
an  established developer who controlled several million square feet of 
commercial space. The owner's representative stated several times that 
"All we will require of you is what's in the plans and specs-no more, 
no less." This seemed like a fair approach. As the work progressed, there 
were some changes in the finish hardware requested by the owner that 
amounted to approximately $40,000, so a change order was prepared for 
that amount. At about that time, we had placed about 300,000 ft2 of con- 
crete slab-on-grade and concrete suspended slabs. The specifications 
required a survey and an  as-built drawing to verify compliance with the 
specifications. The survey revealed level tolerances in the plus or minus 
range of approximately 3/16 in. a s  measured below a 10-foot-long 
straightedge. The subcontractor and the author thought the owner 
would be pleased with the results. And they were, to a degree, pointing 
out however that the specification required a 118 in. toleranceunheard 
of for general commercial office space, but nonetheless designated "in 
the specs." At first, we were told that all 300,000 ft2 would have to be 
replaced, but the owner relented, agreeing that  this was too punitive. 
Just  the same, they were willing to trade this off for the added $40,000 
hardware costs. This author read every specification section after that  
episode! 
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Specific items to look for when reviewing 
the specifications 

A careful review of each section of the specifications can produce sev- 
eral checklists: 

One checklist should be for the project superintendent which can be 
used to serve as a reminder of items and activities requiring attention 
during the life of the project (for example, field inspections and mock- 
ups required at various time during construction). A copy of this list 
should be distributed to the field. 

There should be one checklist for each subcontractor concerned which 
should be distributed at the appropriate project meeting, highlight- 
ing the key provisions of their section. This is also the appropriate time 
to distribute close-out elements of the spec for which they are respon- 
sible: items to track as they develop their as-builts, coordination shop 
drawings, and other start-up requirements. The super can be given a 
copy of each of these checklists that he or she can review with the 
appropriate subcontractor from time to time to insure they are track- 
ing them correctly. 

Record Drawings 

Depending upon the sophistication of the designers and the complexity 
of the project, record ("as-built") drawings may be prepared as paper or 
electronic copies. Whatever the format, it's important that they are pre- 
pared carefully and contain accurate information, including: 

Records of all changes, either those made because of field conditions 
or those caused by changes in scope (for instance, change orders) 

Records of all changes due to the acceptance of any alternates listed 
in the contract 

Dimensions-vertical and horizontal-that either confirm or correct 
the design dimensions of entire areas or components within those areas 

Elevations relating to site and site utilities work, line and grade for 
all underground utilities, manhole rim and invert elevations for 
storm, sanitary sewers, pipe inverts, duct banks, and their concrete 
encasements 

Floor-to-floor elevations and floor-to-ceiling elevations 

The locations of concealed items, MEP risers, branch piping, and wiring 

Structural changes 

1 The locations of plumbing valves (generally via a valve chart), some- 
times noted by colored tacks in accessible ceiling panels 
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Fire dampers and adjustable HVAC dampers 

8 Heat tracings, particularly when encapsulated under insulation 

Inspections and Test Reports (Other than 
Those Required by Local Officials) 

Earth compaction inspections and tests 

Concrete compression tests-the number of cylinders to be taken; 
notes on the proper storage of the same 

Infiltration and exfiltration tests for underground storm sewers 

8 Mill reports from the structural steel supplier 

Weld, bolt up steel connections (if tension control-TC bolts are not 
required), shear stud testing 

Mortar cube testing 

8 HVAC and plumbing testing-includes waterlair tests and pump per- 
formance duct leakage tests 

Acoustical batts or insulation batts, concealed in partitionslexterior 
walls 

8 Inspections of flashings-around exterior wall penetrations and fen- 
estration, roof accessories, and penetrations 

Inspections of various substrates before being encased or enclosed 

Fire protection testing-including underground piping, fire pumps, 
and the pressure testing of filled lines 

Responsibility for these inspections and tests are fixed in the specifi- 
cations, and a checklist prepared after a review of the specifications 
will aid in alerting the appropriate subcontractor and design consult- 
ant that a test needs to be scheduled. 

If you recall from the discussion of the General Conditions document, 
failure to conduct a test may result in the contractor having to expose 
the concealed item and then recover it at  their expense. Local building 
departments or building officials may also require copies of compaction 
reports, concrete test breaks and steel bolt or weld inspection reports 
before issuing a certificate of occupancy. 

Operations and Maintenance Manuals 

Each subcontractor required to submit Operations and Maintenance 
manuals (O&Ms) should be familiar with the format in which they are 
to be submitted (for instance, in three-ring binders with tabbed sections), 
and the number required for submission to the architect and engineer. 
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The subcontractors might use this information as a guide during their 
procurement activities to insure that their vendors provide all required 
materials. It is important that  the company submitting the manuals 
verify that  the information is  all inclusive and the project manager 
should review these submittals before sending them on to ensure that 
they, in fact, include all pertinent equipment. 

Do the specifications require a video presentation of the operation of 
a specific piece of equipment? Is the owner entitled to a certain number 
of instruction sessions with the manufacturer or subcontractor? Check 
the specifications with the subcontractor to determine the extent of 
these instructional materials. 

Commissioning and TAB 

Few things can turn a previously satisfied owner into an  angry bull more 
quickly than experiencing erratic heating and cooling after they move into 
their new building. Today's sophisticated HVAC equipment, coupled with 
very tight tolerances and complex direct digital controls designed to meet 
indoor air quality standards, make the commissioning of a building's sys- 
tems a real challenge. Sound and vibration tolerances become more acute 
and require special testing equipment and highly trained technicians to 
achieve the necessary results. Not only are the American Society of Heating, 
Refrigeration, and Air Conditioning Engineers (ASHRAE) standards to be 
met, but the National Environmental Balancing Bureau WEBB) founded 
in 1971 has further defined these commissioning standards. 

The commissioning of equipment is often a lengthy process that begins 
prior to occupancy and continues as the building's tenants move in. In  
the case of HVAC equipment where occupancy during a cold period pre- 
cludes start-up and testing of the air-conditioning system, this com- 
missioning process may last for several months. 

TAB-A Procedure that Requires 
Special Attention 

The mechanical and electrical trades often have very special close-out 
procedures and this may require a separate meeting, held after the reg- 
ular subcontractor meeting to review their specific requirements. None 
will be more critical than TAB. 

TAB (Test-Adjust-Balance) is a critical operation that  requires the 
project manager's close attention. According to ASHRAE, the following 
procedures define TAB. 

Testing: Determining the qualitative performance of the equipment. 

Adjust: Regulating the specified fluid flow rate and air patterns a t  the 
terminal equipment through operations such as adjusting dampers, 
and the fan and pump speed via sheaves and belts. 
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Balance: Checking proportion flows within the distribution system 
(branch piping, sub-mains, and terminals) according to specified 
design quantities. 

This process, commissioning, can make-or-break a project. An extended 
process where heating and cooling systems remain dysfunctional will 
bring lots of complaints if the building is occupied and the HVAC con- 
tractor is struggling to provide properly conditioned air. Some owners 
may become very belligerent, while others can be quite forgiving if their 
HVAC systems are awry. The author of this book was project manager 
in charge of a corporate headquarters' project for a major book store 
chain. A few days after occupancy, he received a call from the presi- 
dent's secretary, who was very upset and complaining that the Top Guy's 
office temperature was in the mid-90s (this was in mid-July). She wanted 
someone to check it out immediately, so I assembled the HVAC and con- 
trol team as  soon as the call ended, and when they reached the CEO's 
office an  hour or two later, found him working away in his undershirt. 
A quick glance around the office and its furnishings revealed the prob- 
lem. Someone had hung a large picture directly over the wall thermo- 
stat, preventing i t  from responding to heat loads generated through 
adjacent windows. With the picture removed, temperatures went down, 
and Mr. CEO put on his shirt and tie as  his secretary apologized. But 
not all clients are so reasonable in their demands to fix a nonresponsive 
system-and fix it ASAP! 

Depending upon systems and equipment, TAB can include 

Fan equations affecting speed, fan curves 

Duct system pressure losses 

Unit air measurements 

Heat transfer 

Indoor air quality 

Energy recovery 

Pumps, curves, and pump and hydronic equations affecting flow 

Flow measurements 

Control systems, including direct digital controls @DCs) 

Sound and vibration transmission 

When TAB requirements are reviewed a t  the beginning of the job and 
commitments to prompt and quality commissioning procedures are 
requested and acknowledged by the subcontractors involved in the 
process, a positive step will have been taken that  may pay solid divi- 

I dends a t  close-out. 
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The Punch List 

It is everyone's intention a t  the start of a project that  punch-list work 
during the closing phases of the project will be kept to a minimum. 
These stated goals often go the way of all good intentions, and unless 
this goal is actively pursued, not much will be accomplished. Completing 
the punch list promptly and properly can become a frustrating experi- 
ence for a project manager who is unable to close out a project because 
of some lingering incomplete punch-list items that are the responsibil- 
ity of one or more subcontractors. 

Sometimes empty promises seem to be the order of the day: "I'll be 
there tomorrow'' or 'We're just waiting for that replacement part and we 
should be there Friday" or "Our guy is out sick," and so on. The effort to 
produce a zero-item punch list a t  the end of the job begins with that first 
subcontractor's job meeting, and is reinforced as other subcontractors 
are brought on board. 

It must be made clear to all parties that there is a common interest in 
punching out a project. Retainage for the entire project may be withheld 
by an owner because of one to two subcontractors being unable to promptly 
complete their punch-list work. As a result, all subcontractors suffer the 
consequences. Certain procedures can be established upfront to make 
the punch-list portion of the project close-out finish more smoothly. 

Consider implementing the following policies: 

Astated zero-tolerance policy toward the punch list with a goal of pro- 
ducing a punch list-free job. 

A formal inspection of each trade's work to be conducted by the proj- 
ect superintendent prior to a subcontractor's demobilization, a t  which 
time any punch-list items not already corrected by their supervisor will 
be prepared for immediate action (This is prior to an  official inspec- 
tion by the design consultants to prepare the "contract" punch list). 

When items remain incomplete beyond two weeks of an  official notice 
(or one week if you choose), unless substantiating documentation 
can be provided for the delay, each incomplete item shall be valued 
a t  300 percent of cost, and if not completed within a n  additional 
72 hours, this amount will be deducted from the subcontractor's cur- 
rent requisition. The project manager may then elect to have another 
subcontractor complete the work and deduct such sums from the respon- 
sible sub's next payment. In the case where a permit may be required 
from MEP work, these costs will also be included in the cost of work. 

Is it a punch list or a warranty item? 

An owner or architect may, a t  times, consider an item punch list when 
it should more correctly be determined warranty work. Remember that  
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a punch list represents contract work that was not completed or improp- 
erly installed, or that was rejected because of nonconformance with the 
contract documents. A warranty item, on the other hand, applies to a 
part, equipment, or material that has been furnished and installed and 
which complies with the contract documents, but that fails and must be 
either replaced or repaired. 

An owner that withholds funds for outstanding punch-list work is 
certainly within their contractual rights to do so, but unless the contract 
is written otherwise, it is not contractually correct to withhold money 
awaiting warranty repairs or replacement. So, when that next punch list 
is prepared, review each item to determine whether any "warranty" 
items are included. 

Attic stock, special tools, and spare parts 

Requirements for attic stock are very clear, but problems may arise 
when a subcontractor has used all or a portion of their attic stock mate- 
rials in the final phases of construction to either replace damaged mate- 
rial or make up for purchasing shortages. If attic stock is not readily 
available at  the close of a project, the owner should be advised that it 
is on order and scheduled for delivery at a future specified date. The proj- 
ect manager must monitor delivery and when received by the owner, 
obtain a written record of receipt. 

Items such as spare finish hardware components, key blanks, and 
such must all be catalogued when received from the vendor and stocked 
in a secure place so that it can be located and turned over to the owner 
when required. 

Special tools necessary for special work during construction, if 
required to be returned to the owner, must be in serviceable condition, 
preferably in the original packing box and with all operating, mainte- 
nance, and warranty papers included. 

Material safety data sheets 

Material safety data sheets (MSDSs) pertaining to all hazardous mate- 
rials delivered to the site or incorporated in building materials are often 
required to be collected in a binder and turned over to the owner as part 
of the close-out documentation. OSHA requires MSDSs for hazardous 
materials (hazmats) to be sent to the construction site prior to the deliv- 
ery of the item that they refer to. As a result, these sheets are often lost 
in the shuffle. Obtaining duplicates is time-consuming and if close-out 
requirements include submitting a binder of MSDSs, a separate folder 
should be set aside at  the jobsite to collect these sheets when they are 
received and reviewed. 
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Preparing for that First Project Meeting with 
the Subcontractors 

All of the pertinent information extracted from the contract with the 
owner, and the review of the specifications as discussed in the earlier 
portion of this chapter, can now be distilled for presentation at that 
first subcontractor's meeting. 

The time spent during this review will be repaid many times over, and 
the thoroughness and professionalism displayed at that first construc- 
tion meeting will set the tone for the balance of the project. 

The project manager at that initial subcontractor meeting, should pro- 
ceed with the belief that everyone may not have completely read their 
section of the specifications, nor the Special and General Conditions in 
Division 1. This first meeting, where the subcontractor's project manager 
and their onsite supervisor are in attendance, is the time to briefly review 
the specification sections dealing with each subcontractor and the start- 
up and close-out procedures that apply to all. 

Does it appear that the key subcontractors '%now" their job? Are there 
some subcontractors that appear weak and in need of special attention? 

Copies of selected portions of the specs can be made for distribution 
to all attendees. Sections dealing with coordination drawings (Figure 6.1) 
and submittal procedures (Figure 6.2) can then be distributed. After 
briefly reviewing these procedures and other general and special require- 
ments, and distributing copies of the actual specification pages, entries 
in the meeting minutes detailing everything should later hold everyone 
accountable. As new subcontractors are brought on board in subsequent 
meetings, this procedure should be repeated. 

Depending upon the nature of the contract, four procedures (although 
spelled out in the specifications) may require special attention: change 
orders, time and material work, premium or overtime work, and winter 
conditions. It is that rare project that does not generate a change order 
or two, or that doesn't require some time and material work (T&M) or 
premium-time work, or which has no need to take into account colder 
climates and winter conditions. 

Requirements by the general contractor, when any of these conditions are 
encountered, are quite often much more precise than those in the architect's 
book of specifications. The project manager is well advised to provide a 
rather detailed procedure, which should be followed by a subcontractor 
preparing a proposal to request a change order in order to properly docu- 
ment their T&M work when directed by the general contractor, or justlfy 
overtime work and substantiate costs for work during winter. Figure 6-3 
sets forth a set of procedures to be followed whenever any of these items of 
work are requested, and provides the subcontractor with explicit instruc- 
tions and documentation that must be submitted with their work. 
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COORDINATION DOCUMENTS 

k General: Prepare coordination drawings for areas where dose coordination is 
required for installation of products and materials fabricated off-site by separate 
entities, and where limited space necessitates maximum utilization of space for 
efficient installation of different components. 

1. Coordination Drawings include, but are not necessarily limited to: 
a. Structure. 
b. Partitionlroom layout. 
c. Ceiling layout and heights. 
d. Light fixtures. 
e. Access panels. 
f. Sheet metal, heating coils, boxes, grilles, diffusers. and similar items. 

g. All heating piping and valves. 
h. Smoke and fire dampers. 
i. Soil, waste and vent piping. 
j. Major water. 
k. Roof drain piping. 
I. Major electrical conduit runs, panelboards, feeder conduit and racks of 

branch conduit. 
m. Above ceiling miscellaneous metal. 
n. Sprinlder piping and heads. 
o. All equipment Including items in the Contract as well as OFCl and OF1 

items. 

p. Equipment located above finished ceiling requiring access for 
maintenance and service. In locations where acoustical lay-in ceilings 
m r .  indicate areas in which the required access area may be greater 
than the suspended grid system. 

q. Existing cond i is ,  indudimg but not limited to mechanical, plumbing. fire 
protect lor^ and electrical items. 

r. Seismic Restraints. 

FIGURE 6.1 Coordination drawings. 

Special Requirements for a GMP Contract. When a cost-plus-not-to-exceed- 
GMP contract is being administered, the owner usually has the option 
of auditing the contractor's books to validate the entire project's final 
costs. The time to make provisions for a final cost accounting begins as  
the project unfolds. Coordinating with the Accounting department to seg- 
regate all costs is a first step. Costs to be reimbursed must be kept sep- 
arate from costs that will not be reimbursed. Changes in scope that  
increase or decrease the contract sum must be clear and concise and rep- 
resented by fully executed change orders or other forms of correspon- 
dence. Logs or other means of documentation must be set in place before 
costs begin to accumulate. 

As costs are presented each month in the form of applications for pay- 
ment, any disagreements related to acceptable or nonacceptable costs 
ought to be resolved quickly and not allowed to remain open until the 
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8. Timing: Prior to fabricating materials or beginning work, supervise and direct the 
creation of one complete set of coordination drawings showing complete 
coordination and integration of work, including, but not limited to, structural. 
architectural, mechanical, plumbing, fire protection, elevators, and electrical 
disciplines. 

C. Intent: Coordination drawings are for the Construction Manager's use during 
construction and are not to be construed as replacing shop drawings or record 
drawings. Architect's review of submitted coordination drawings shall not relieve 
the Construction Manager from his overall responsibility for the coordination of the 
Work of the Contract. 

D. Base sheets: Architect will provide CAD files for use by the Contractor for the 
development of building coordination drawing 'base sheets". Contractor is 
responsible to prepare and provide one accurately scaled set of building 
coordination drawing 'base sheets" on reproducible transparencies showing all 
architectural and structural work. Base sheets shall be at appropriate scale; 
congested areas and sections through vertical shafts shall be at larger scale. 

1. Highlight all fire rated and smoke partitions. 
2. lndicate horizontal and vertical dimensions to avoid interference with structural 

framing. ceilings, partitions, and other services. 

3. Indicate elevations relative to finish floor for bottom of ductwork and piping 
and conduit (6 inches and greater in diameter). 

4. I n d i t e  the main paths for the installation, or removal of, equipment from 
mechanical and electrical rooms. 

E. Construction Manager shall circulate coordination drawings to the following 
subcontractors and anv other installers whose work miaht conflict with other work. 
Each of these subconkctors shall accurately and neaiv show actual size and 
location of respective equipment and work. Each subcontractor shall note apparent 
conflicts, suggest alternate solutions, and return drawings to Construction Manager 

1. Elevator subcontractor. 

2. Plumbing subcontractor. 
3. Fire protection subcontractor. 
4. Heating ventilating and air conditioning subcontractor(s). 
5. Electrical discipline subcontractors. 

6. Control system subcontractors. 

F. Review and modify and approve coordination drawings in cooperation with 
individual installers and subcontractors to assure conflicts are resolved before work 
in field is begun and to ensure location of work exposed to view is as indicated or 
as approved by Architect. 

1. The Contractor shall stamp, and sign coordination drawing originals. Make 
coordination drawings available for Architect to review on-site. 

FIGURE 6.1 (Continued.) 

www.EngineeringEBooksPdf.com



122 Chapter Six 

Section 01330 
SUBMllTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUBMllTAL COORDINATION 

A. Make submittals in a proper and timely fashion, allowing for administrative 
procedures. ~rchiteci's &view, corre&ons to submissi&s and resubmittal. if 
necessary. and fabrication of products without delaying the project. Minimum 
processing times required by the Architect are as follows: 
1. Review for Architeds Office only: Allow a minimum of 10 worWng days for 

review and processing. 

2. Review by Architect and Its consultant: Allow lD worWng days for revlew and 
processing of submittals by Architect plus an additional 5 working days for 

3. Reprocessing of submiils: For submittals requiring resubmil, re- 
processing time required shall be the same as first submittal. 

4. No extension of Conbact Time will be authorized due to failure to transmit 
submiils sufficiently in advance of scheduled performance of Work 

B. Make submittals of simllar Items, systems, or those specified in a single 
specif~cation section together. 

C. Make submittals for products which other products are contingent upon, first. 

D. The Conttactor is fully responsible for delay in the delivery of materials or progress 
of work caused bv late re* of shoo drawings due to failure of the Contractor to 
submit, revise, o;resubmlt shop drawings in idequate time to allow the Architect 
checking and processing of each submission or resubmission. 

1.2 SCHEDULE OF SUBMISSIONS 

k Schedule procedure: Immediately after being awarded the Contract. meet with the 
Architect to discuss the schedule of submissions and then prepare and submit 
within 14 calendar days for approval a schedule of submissioik for the Work. The 
schedule of submissions shall be related to the entire Project, and shall contain the 
following: 
1 Shop Drawlng Schedule (for shop and setting drawings to be provided by the 

Contractor). 

2. Sample Schedule (for samples to be provided by the Contractor). 

3. With respect to portions of the Work to be performed by Subcontractors. such 
schedule of submissions for the work of each ~ubcon tdo r  shall be 
submitted for approval within 30 calendar days after execution of a 
subcontract witj;such Subcontractor. 

B. List all submissions required of each trade: 

1. lndude the Spdfkation Sedion number, name of subcontrador or vendor. 
submittal type. Item, description, type, quantity and size (where applicable) of 
each submlssii. 

2. For each submission, provide the following dates, as estimated: 

FIGURE 6.2 Submittal procedures. 
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Scheduled date of submission. 
Required date of approval. (perrnl Ume for appropriate review and 
resubmissions as may be required). 
Estimated date of beginning fabrication or manufacture of product (where 
applicable). 

Required date of submission of product to testing laboratory. 
Required date of testing laboratory approval. 

Required date for delively of product to site. 
Required date for beginning of installation of produd 
Required date for completion of Installation (and inplace testing). 

C. For each submittal, schedule to allow adequate time for review by the Architect and 
its consultants. The Architect will not be responsible for Work performed in shop or 
field prior to approval. Long-lead items requiring expedited action must be clearly 
Indicated. 
1. The schedule shall be reviewed and resubmitted as necessary to conform to 

approved modifications to the construction Project Schedule, and shall be 
updated as may be required by the Architect. 

D. Posting of submittal schedule: Print and distribute the submittal schedule to 
Architect. Owner, subcontractors and other parties affected. Post copies in field. 

E. Update schedule throughout progress of the Project, coordinated with scheduling 
chanws in the Work. and redistribute monthly In coniundion with submittal of 
~ppli&tion for pay&nt. 

1.3 SUBMllTAL PROCEDURES AND GRADING 

A. Prepare and submii to the Architect a Construction Schedule, a Schedule of 
Values, and a Schedule of shop drawings, product data, and samples. 

B. Provide space for Contractor. Archiiect and engineering consultant review stamps. 
on the front page of each item's submittal copy. Apply Contractor's stamp, signed 
or initialed certifying that review, verification of products required, field dimensions. 
adjacent construction Work, and coordination of information, isin accordance with 
the requirements of the Work and the Contract Documents. The Archiieds stamp 
shall contain the following data: 

NO EXCEPTIONS TAKEN 
MAKE CORRECTIONS NOTED 
REVISE AND RESUBMIT 
SUBMIT SPECIFIED ITEM 
REJECTED 

1. The Architect will insert the date of action taken and an identification of the 
person taWng the action. 

2 Submittal grading: 
a. NO EXCEPTIONS TAKEN - No corrections, no marks. 
b. MAKE CORRECTIONS NOTED - Resubmission not required. Minor 

amount of corrections; all items can be fabricated without further 

FIGURE 6.2 (Continued.) 
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Re: Protocol for Change Orders. Premium Costs, Winter Conditions - 
Chan~e Orders 
1 .Each proposed change order is to contain a brief explanation of the nature of the change 

and who has initiated it (owner, AIE, contractor).Attach all supporting documentation. 
i.e. letter from owner, SK from AIE, request from subcontractor, etc . 

2. If scope of work is increased or decreased, state prior condition and proposed condition 
(i.e. railings added - col. 9-10 - "X" lineal feet-none existed in this area on contract 
drawings, or in the case of a deduct - 20 If railings deleted between Col. 10-1 3) 

3. All costs submitted by Contractor for self-performed work and costs submitted by 
subcontractors to be broken down into Labor (hours x rate) ,materials (number if 
applicable, lineal or square feet if applicable ). Overhead and profit to be added to 
"costs" and percentage of OH&P to conform to contract requirements 

4. Equipment - indicate whether rental by Contractor or from independent rental 
company. List number of hours/days x applicable rate. Provide receipt of delivery. 
return. 

5. If work is T&M follow procedures indicated below 
6. If, requested by owner, allow owner's representative to be present when change order 

negotiations with subcontractor(s) are taking place. 

Time and Material Work authorized bv Owner 
1 .Contractor's su~ervisor to obtain Dailv Tickets for all T&M work self-performed to 

include, worke;'s trade category (carpknter, laborer, etc.) number of h&s worked, task 
performed. Ticket to be signed by Contractor's supervisor 

2. For subcontracted work, Daily tickets from Subcontractor listing tradesman by 
category (apprentice, journeyman, etc), number of hours each person work and 
task performed . This ticket to be signed by Contractor's supervisor. Receiving 
tickets for all materials and equipment to be attached. 

Premium costs: 
1. For Contractor's self performed work, follow procedures outlined above for T&M 

work, but include reason for premium time work, .i.e. weather delays, request by 
owner to maintain previously agreed upon schedule, failure of subcontractor to 
provide adequate manpower, late delivery of critical material, lack of response 
from owner or AIE. All subject to Owner's approval. 

2. For subcontractor, follow procedures for T&M work outlined above. Contractor 
to indicate on tickets reason for overtime work, i.e. weather delays, late delivery 
of materials, etc. All subject to owner's approval. 

3. Contractor to accumulate and present all such tickets to the owner on a weekly 
basis. Identify all known costs or hourly rate to be applied to each trade. 

Winter Conditions (if n~dicable): 
1. Indicate operation taking place requiring winter conditions 
2. Provide log with temperature readings at 7:00 A.M., Noon, 2:00 P.M. 
3. Provide daily tickets for labor as outlined above 
4. Provide list of materials used, type of fuel consumed 
5. Provide list of any equipment used 
6. All such tickets to be signed by Contractor's supervisor 
7. Contractor to accumulate and present all such tickets to the owner on a weekly 

basis with a running total for Winter Conditions- costs to date for each operation 
or task (cast-in-place concrete, steel ,etc.) requiring winter conditions. 

FIGURE 6.3 Procedures for work order requests. 
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waning moments of the project. If monthly requests for payments are 
all processed with approved costs, the final accounting should be rather 
easy and rapid, allowing the project manager to proudly announce that  
there were final savings amounting to $XXX,XXX shortly after pay- 
ment for the last requisition was received. 

That Dangerous End-of-Project Syndrome 

As the project nears completion, supervisors and managers alike start 
thinking about that new project. Your Vice-President may have already 
given you the plans and specifications for your next job and it looks 
really interesting. The superintendent may also have been given a set 
of plans and specs for the job he will be moving to, and key subcontrac- 
tor personnel may be drifting offsite permanently or a t  least to do part- 
time work in connection with their next assignment. These are people 
that  have an  intimate knowledge of the current project. 

Any new replacements may not be able to get a firm grasp of some of 
the older, ongoing problems. There is the normal malaise that occurs after 
a long period of intense effort to close out a project. Unless everyone's 
attention and efforts are directed to the unfinished job a t  hand, those last 
weeks of wrapping things up will undoubtedly stretch out much longer. 

The project manager needs to recognize these symptoms and direct 
all energies back to complete the current project; thus, there's a need to 
"rally the troops." Any change in subcontractor supervision must be 
scrutinized carefully, and if a n  alteration would result in the develop- 
ment of a new learning curve for the supervisor's replacement, a call to 
the subcontractor's office expressing concern that the project demands 
more should be made. 

Human nature being what i t  is, those last days or weeks trying to 
button-up loose ends, will test the project manager's mettle, but this is 
the time when that last final push needs to be made. Remember that 
the goal of every project manager is fourfold: 

The project must be brought in on time. 

The project's costs must be contained and the initial profit goal 
achieved. 

No outstanding claims or disputes should remain once the project is 
finished. 

The relationship with the design consultants and the owner should be 
a professional and rewarding one. 

A successful completion occurs when a well thought-out plan of exe- 
cution is formulated before the project commences. 
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Chapter 

7 
Estimating 

In  this day and age when estimating computer software with such 
cutting-edge technologies as onscreen take-offs are now in almost uni- 
versal use, it is easy to neglect the basics of the estimating process. As 
a remedy, this chapter was written to review many of the basics that  
might have been overlooked. 

First of all, a solid data base of historical cost information is neces- 
sary to achieve or retain the keen competitive edge required to survive 
in today's business climate, so let's talk about that  next. 

The 2004 Edition of CSl's MasterFormat 

In  mid-July 2004, the Construction Specifications Institute issued their 
latest update to the CSI specification numbering system, saying this 
revision reflects the complexity of information generated by the indus- 
trial, commercial, and institutional projects being built today. The first 
14 divisions for activities from General Requirements to Conveying 
Equipment remain unchanged except for the addition of two more digits 
to their existing codes. Divisions 15 through 19 are now "reserved" for 
future use. Several new groups of classifications have been added: 
Divisions 20-29 and the designated Facility Services subgroup. Division 
20 is "reserved," Division 21 is Fire Suppression, Division 22-Plumbing, 
and Division 23 is Heating, Ventilating, Air-Conditioning. The old 
Division 16-Electrical has been changed to Division 26 with separate 
divisions for Communications, Integrated Automation, and Security. A 
Site and Infrastructure subgroup and a Process Equipment subgroup 
round out the expanded version of this new CSI code. 

Along with the increased number of categories, a new six-digit section 
numbering system has been given two added numbers, allowing future 
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expansions to designate specific types of concrete. As more architects and 
engineers switch over to this new system, general contractors will also 
need to revise their database accordingly. Even the format for the 
Schedule of Values and the AIA Application and Certificate for Payment 
form G704 with its accompanying Continuation Sheet (AIA Document 
G703) will now reflect this new numbering system. 

Acquiring a Database 

A data base can be built by purchasing one in either a published manual 
or electronic form, and modifying it to meet one's individual needs, or 
by developing field-generated cost data and combining it with cost data 
acquired from vendors and subcontractors. Every proposal received 
from a subcontractor or vendor may contain data base information when 
dissected and analyzed. 

The purchased database 

A number of companies have been publishing unit price cost guides cov- 
ering topics as varied as sitework to MEP for use by commercial and res- 
idential builders, union or open shop in CD format, or Internet provider 
subscriptions. 

These purchased data-base costs come with a How-To-Use directory 
explaining adjustments to labor rates, material costs, and even pro- 
ductivity factors so that costs can be modified to suit local labor and 
market conditions. Even with all of these adjustments, purchased data- 
base costs need further consideration before preparing an estimate 
solely from those sources, such as: 

The difference in costs associated with local weather conditions and 
seasonal variations 

The effectiveness of the management team in both office and field 

Collective bargaining agreements, or the lack thereof 

Local market conditions affecting the availability of production labor 

Inflation 

Acquiring the in-house database 

For those general contractors operating mainly as 'brokers" with no 
nucleus of permanent laborers, carpenters, or masons, tracking the 
costs of self-performed work may be limited to a score of General 
Conditions items; all other costs will be gathered from subcontracted 
work. As for general contractors who do employ crews of laborers, 
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carpenters, and possibly masons and operating engineers, the accuracy 
of future estimates depends upon accumulating and quantifying unit 
costs for all self-performed work. The foundation for that  database 
begins with the weekly field labor report. 

The weekly field labor report 

Many general contractors still self-perform work such as  rough car- 
pentry, and some types of excavation and concrete work, and because 
of those builders they need to constantly update their field-labor costs. 
Even the General Conditions portion of the estimate needs some field 
reporting to accumulate costs for such operations as cleaning, winter 
conditions, and temporary enclosure work. 

The first step in the process of data-base building for any self-performed 
work is insuring that the weekly field labor report will supply the basic 
information required to produce a unit cost. The formula is an easy one: 

where UC is unit cost, L is labor cost, and 0 is output (productivity). 
The weekly field report serves many functions, such as: 

It reports the actual cost of work performed by the contractor's indi- 
vidual field forces. 

I t  reports the actual costs which can be compared with the estimated 
costs for each operation. 

I t  reports the actual quantities of work in place versus the estimated 
quantities. 

I t  reports the percentage of weekly work performed to reflect job 
progress. 

I t  provides a basis for projecting completed costs for each task. 

A page from a typical field labor report is shown in Figure 7.1. 
This report lists all of the operations this general contractor is per- 

forming in the field, and each task is assigned a cost code and a unit of 
measure-for instance, LF = lineal feet, LS = lump sum, and EA= each. 
The estimated quantity and total cost of each task is listed along with 
the unit cost for the unit of work. 

When the weekly costs are reported as the payroll is processed, they 
are displayed opposite their corresponding estimated value. Therefore, 
on a weekly basis, the project manager can monitor a specific operation 
and view how it is performing compared to the dollar value estimated. 
Also, actual quantities reported on the Daily Labor Report or a separate 
form can be compared with the estimated quantities for each work task. 
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The field labor report can be one of the most effective means of estab- 
lishing a database and monitoring costs for tasks performed by those 
general contractors who continue to self-perform traditional work such 
as excavation, concrete, rough and finish carpentry, and drywall with 
their own forces. 

Combining cost codes and daily reports to 
produce the database 

Recalling the basic cost formula-Unit Cost = Labor Cost divided by 
Output-the identification of the work task by using a specific CSI cost 
code and the reporting of dailylweekly hours of this work task requires 
only one additional document to complete the exercise and create the 
unit costlquantity report. 

Some contractors prepare a separate document to report weekly work 
quantities completed in the field, while other contractors incorporate this 
information on their daily time sheets. One important factor to remember: 
The unit of measure for each work task should correspond to the gen- 
erally accepted practice in the industry, or a t  least the accepted prac- 
tice in your company. 

For example, when forming foundation walls, does the work task and 
corresponding cost code and reportable quantities include forms on 
both sides of the wall (total contact area) or only one side, which must 
then be multiplied by two in order to obtain the total "contact" area? 

Reinforcing steel is generally reported on a per pound or per ton in- 
place basis, while concrete placement is reported by the cubic yard. 
Therefore, these units, per pound (or per ton) and per cubic yard, will 
be used. 

Once quantities of work, identified by their respective identifying 
codes and labor costs are reported each week, it becomes a rather 
simple matter to either manually or electronically calculate the unit 
cost. 

Let's say that J. Johnson, carpenter, worked 40 hours on concrete 
foundation wall forming last week and reported it on code 03278 
(forming 8-ft-high foundation walls). 

The area formed was 283 ft2 of contact area (both sides of the form). 
If John's weekly salary, a t  a rate of $55 per hour for 40 hours work, 

including fringe benefits, was $2200, then the unit square foot cost of 
forms set in place would be $7.77 [2200 Q divided by 283 (O)]. 

Unit costs, however, may vary from week to week throughout the life 
of the operation. When a task is just starting, there is a familiarization 
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period in which construction details are worked out, a pattern of work 
established, worker crews formed, and a rhythm created for each repet- 
itive operation. 

In  this beginning mode, reported unit costs may be almost double 
their estimated value, but as the operation continues, costs should go 
down. When the operation has ended, the unit price based upon the com- 
pleted cost and final quantities will represent one unit cost for that  par- 
ticular operation. If this unit cost is used in the preparation of a 
subsequent estimate, i t  will represent a good cost model. However, not 
until several costs for similar operations from other projects are accu- 
mulated will a more representative unit cost develop. As wages and 
fringe benefits increase, these unit costs will reflect those changes. 

Analyzing Unit Costs 

Unit costs for the same operation will vary from job to job for a number 
of reasons. Weather conditions can have an  appreciable effect on costs. 
Concrete forming operations, for instance, should be less costly in May 
than in December when working in the northern part of the country. 
Forming very high walls (16 to 20 ft or more) will be more costly than 
forming 4 to 8 ft high walls because more scaffolding will be required 
and material handling demands will be more pronounced. 

Repetitive operations such as  straight walls will produce lower final 
costs than start-and-stop or intricately configured operations. More pro- 
ductive, qualified workers, or course, will also affect the cost. 

Displaying unit costs 

When unit prices are compared from one job to the next, not only the 
costs but the similarity and dissimilarity of each project must be taken 
into account. One way to view unit costs for the same operation or task 
from various projects is to create a spread sheet either manually or 
electronically. 

Figure 7-2 shows such a spreadsheet in which a series of tasks or oper- 
ations are listed along with their respective costs culled from four dif- 
ferent theoretical projects. Cost code 03254--Form and Strip Footings 
on a square-foot-basis-is being analyzed in this spreadsheet. Costs 
vary from $l.O4/square foot for the Elcon project to $1.39/square foot for 
the B&G Tool Company building. By considering the average of all costs, 
it is reasonable to assume that $1.2l/square foot can be used to estimate 
future projects. However, the cost from the B&G Tool project is 33-percent 
higher than the Elcon project. There may be a reason for this disparity 
and a more accurate unit cost may be arrived a t  by eliminating that unit 
price and averaging the Apex, Elcon, and Onex jobs, resulting in a unit 
cost of $1.15. 
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I I 

FIGURE 7.2 Tasks and their costs. 

Monitoring the reporting of costs 

The project manager should be familiar with which operations are cur- 
rently taking place on the job and can periodically review the time 
sheets to determine whether the correct code numbers are being 
assigned to the work tasks. If he or she finds that rough carpentry cost 
code numbers are being mistakenly applied to concrete formwork, the 
field should be notified of this error immediately. 

Are the square-foot quantities being reported correctly? Does every- 
one understand how quantities are to be reported? If a 4-foot-high foun- 
dation wall is being formed, for example, and its total length is 8 feet, 
does the superintendent report 64 square feet (32 feet on each side) or 
a total of 32 square feet of contact area? It may not matter so much which 
reporting system is used as long as  the same unit costs are reported in 
a consistent manner. 

Similar questions may arise when drywall work is being performed. 
Do the reported areas include the square feet of gypsum board installed 
on each side of the partition, or the total square footage of the assembly? 
Is the metal stud framing to be reported on the basis of square feet of 
wall area or linear feet of the full height wall, whether it be 8, 10, or 
12 feet high? 

It  is the project manager's duty to verify uniformity in reporting after 
reviewing the forms generated in the field. 

When disparities in costs appear 

When field-generated unit costs substantially exceed the estimated costs, 
and the superintendent is of the opinion that those operations were per- 
formed efficiently, the project manager may determine that the dispar- 
ity between estimated and actual costs lies with the estimate and not the 
actual costs. Conversely, if actual costs are considerably less than the 
estimate, the estimating department will also welcome the news. 
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Periodic monitoring should take place as the work progresses. If costs 
exceed the estimate by a significant amount, maybe something can be 
done if discovered early on. At least the warning signs have been raised 
and closer scrutiny could be paid to this losing operation to see if there 
are ways to mitigate losses. 

Bundling to create a unit cost 

Some subcontractors "bundle" various components of a particular oper- 
ation in order to obtain a unit cost. Several concrete subcontractors 
have done away with the cumbersome task of reporting each individual 
task involved in placing a cubic yard of concrete. 

By tracking all costs such as labor, forming materials, tons of rein- 
forcing steel, and cubic yardage of concrete placed, a final job cost is tal- 
lied, which when divided by the total number of cubic yards of concrete 
placed provides a unit cost per cubic yard of concrete. When reinforcing 
steel is required, the total cost of labor and materials will also be added 
to the concrete number. 

As other jobs are completed and additional costs per cubic yard are 
developed, a "measured mile"-the average of several projects' unit costs- 
is established, which might be something like $500 per cubic yard. 

When a new job is estimated, a detailed take-off is produced to deter- 
mine the total number of yards of concrete and tons of reinforcing steel 
required. The human factor then enters the equation. Meeting with 
their field supervisors and estimators the project manager will assess 
this new project: Is  it similar to the last one where we estimated a cost 
of $500 per cubic yard? If so, then this job with 2000 cubic yards is 
worth $1,000,000. If this new project is more like a recent job that was 
more difficult, where final costs were $550 per cubic yard, then the price 
will be quoted as  $1,100,000. 

This "measured mile" approach provides a baseline of costs that can 
come in handy if their project flow is interrupted or work is delayed by 
events beyond that  subcontractor's control. If the baseline cost of con- 
crete is, say, $500 per cubic yard, but due to delays the cost is now $793 
per cubic yard, the subcontractor has the makings of a claim for addi- 
tional money-an extra $293 per cubic yard in this case. 

This same technique could theoretically be applied to other repetitive 
subcontractor operations such as  metal framing and drywall work, 
painting, and flooring, to name but a few. This is also the technique that 
forms the basis for conceptual estimates-the square-foot costs of a 
completed structure, or a component of that structure. 

Conceptual Estimating 

The ability to "conceptualize" a project based upon preliminary design 
concepts and create some "ballpark costs is the  first step toward 
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developing the ability to negotiate work with an  owner. This is an  invalu- 
able asset for any project manager. 

Let's say you're having lunch with a client who switches the discus- 
sion from the NFL playoffs to talk about a pet project that  the president 
of their company is interested in pursuing. The client sketches what 
appears to be a four-story office building on the back of a napkin (what 
else!) and says to you "What do you think? What should we budget for 
construction of a project like this?" How do you respond? Do you have 
enough knowledge about unit costs to pick up on this comment? Ask 
some further questions and say, 'Well, I'd need more information, but 
i t  looks like you're talking about $300 to $400 per square footn-that's 
an  accuracy range of 33 percent, but if you provide a very brief idea of 
what this will buy, chances are it could get your foot in the door! Using 
your mental database of building costs, a casual remark like this could 
provide you with an  opportunity to attract a new business relationship 
and enhance your career. 

Some consultants in the field call this a feasibility estimate, one that  
provides a prospective owner with enough information to begin to 
develop a pro-forma that may result in asking your company to provide 
a conceptual estimate after meeting with their staff to flesh out some 
of the basic design issues. 

Feasibility estimates can have an  accuracy range of +I-20 percent 
while a well thought-out conceptual estimate can develop costs within 
a +/-lo percent range. Conceptual estimating was defined by Jeff Beard 
when he headed the Design-Build Institute of America (DBIA) in 
Washington, D.C. as "the skill of forecasting accurate costs without sig- 
nificant graphic information, or sometimes no graphic information, 
about a project." This is about as  good a definition of conceptual esti- 
mating as you can get. 

So how does one get to the point where they can respond to that  hypo- 
thetical question by replying, "I would say that  square-foot prices for a 
typical office building consisting of your four-level 40,000 square foot 
building is between $300 and $375 per square foot, exclusive of any 
sitework costs. For this price, you can get a steel structure with a 
masonry veneer exterior wall system, two elevators, and an  efficient 
variable air volume heating and cooling system. Of course, these num- 
bers can vary considerably depending upon building skin and interior 
finishes." 

As a first effort in displaying your conceptual estimating skills, you 
probably have now caught the attention of your client. Conceptual esti- 
mating is not just making an  educated guess as to the cost of a project 
sketched out by a new or prior client, i t  requires a n  understanding of 
structural systems, building envelope options, mechanical, electrical, 
and plumbing systems indigenous with certain types of construction 
and the basic cost structure of various interior finish levels. 
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We'll discuss how to gain this knowledge later, but right now let's 
talk about the process called conceptual estimating. 

The various stages of the process 

Stage 1. That luncheon conversation or a phone call from a n  owner 
looking for "ballpark" costs for a project can be called Stage 1, and a 
meeting that afternoon to discuss it can be looked upon as the beginning 
process to develop a conceptual estimate. In this stage, often referred 
to as  a parametric estimate, three basic building components must be 
considered: 

The type of structure: commercial, institutional, warehouse, and so on 

The square footage of the proposed structure 

The number of floors in the proposed structure 

Stage 2-The Feasibility Study. If that initial contact generated enough 
interest for the client to carry things a step further-with no 
commitments-they may want a little more detailed information. More 
of the owner's requirements are needed such as alternate structural sys- 
tems, material selections, the configuration and size of the structure, and 
special requirements like unusually high electrical demands. Is  that  
range of $300 to $375 realistic? Given an  hour to mull over the more 
detailed information, the project manager ought to be able to respond and 
possibly offer some clarity regarding the low-end and high-end pricing. 

Stage 3. The client may progress from the phone call stage to the next 
meeting stage-Stage 3-indicating that  they'd like to provide even 
more detailed information to see if that  spread between $300 and $375 
per square foot can be narrowed. The next meeting with the owner's staff 
will be a fact-gathering session, and upon returning to their office will 
require the project manager to spend some time with their estimating 
department. Unit prices for various MEP systems will come into play 
as well a s  exterior wall options, and some degree of interior partition- 
ing and finish levels will be established. A contingency should be con- 
sidered a t  this point, possibly 5 to 10 percent of the conceptual estimate. 

Stage 4. Stage 4 can take one of several forms. If there is enough inter- 
est on the part of the owner in pursuing this project, the question of a 
project delivery system can be discussed. The pros and cons of lump sum, 
GMP, and CM can be presented. Has the owner been discussing this proj- 
ect with an  architect who might be persuaded to produce some very 
preliminary sketches, an  elevation, or a typical floor plan that  might 
permit even closer scrutiny of the estimated cost? Some design development 
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drawings will be required a t  an  advanced level of conceptual estimat- 
ing, and it would appear a t  this point in the relationship that a discussion 
regarding developing some form of commitment between owner and 
contractor is appropriate. 

This is the roadmap for a negotiated contract. 

The Postconstruction Project Review 

Many general contractors make it standard practice to conduct postcon- 
struction meetings in order to review what went right and what went 
wrong. Both estimating and purchasing people can learn a great deal £rom 
these meetings, where the project manager and the project superintend- 
ent review strategies, subcontractor performance (or lack thereof), and spe- 
cific problems and resolutions that evolved as the job went forward. 

Among other items to be reviewed: How did the final project costs 
compare with the initial estimate, taking into account any scope 
increases or decreases? It  is just as important to analyze costs that were 
much lower as  to examine those which were higher. 

If any of the final costs were substantially lower than estimated, the 
method by which these costs were assembled might reveal why some pre- 
vious bids were lost by a small margin when the company should have 
been competitive. The unit costs obtained in this manner will be broad- 
based, but can fulfill several objectives when put to use in conceptual 
estimating. 

Successful conceptual estimating depends upon having this kind of broad- 
brush cost data readily a t  hand. When a similar project is being estimated 
in-house, costs obtained from a recently completed comparable job can be 
used to check against component costs for the new job, when updated for 
increased labor and material costs. This follows the previous example of the 
concrete subcontractor practice of using unit costs from a prior similar 
project but making adjustments to upgrade costs for a new bid. 

Mining Completed Projects to Enhance 
the Database 

Completed projects can supply a wealth of cost information-individual 
building component costs, unit costs, and purchased materials and 
equipment costs can all be reviewed with an  eye to adding to the com- 
pany's database. 

One form, quickly prepared as a template can be used to store basic 
project information that will be of assistance to the sales and market- 
ing people: a Project Parameter Cost Model worksheet (Figure 7.3). 
I t  is much easier to extract and compile this project information a t  the 
completion of the job rather than digging through the archival boxes in 
the storage room. 
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Proied Parameter Cost Model Worksheet 
Project 

Start Date: Completion date: 
Brief Project Description: 

Number of floors: - Gross square footage: 
Excavation and sitework. Size of site: 
Sie Utilities: 
Site impmvernents/landscaping: 
Paving: 

Total Site: 
Foundations: Type: 
Concrete slab on grade: SF: S.0.M.D 
Structure: 
Exterior wall type SF- 
Roof: type: SF- 
Drywall: Exterior: typc: SF- 

Interior: type: SF- 
Carpentry: Bough: 

Finish: 
Fenestration: Type: 
Finishes: ACT: type SF 

Painting: SF 
Flooring: SF - 

SF -- 
Elevators: Type and number- 
Plumbing: No of fixtures: 

HVAC: Type: 

Sprinkler. 
Electrical: 

Other costs: 

X 
Subtotal: $ 
General Conditions: (percent) S 
Overhead and pmfit (percent) S 
Total contract amount: $ 
Comments: see attached sheet 

FIGURE 7.3 A project parameter cost model worksheet. 
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The Project Parameter Cost Model Form 

This Project Parameter Cost Model form should contain actual costs of 
the completed project that can be compared to estimated costs. When 
those final costs are broken down into building components and con- 
verted to unit costs, they will serve as  the basis for evaluating the per- 
formance of the recently completed project. This information added to 
the Estimating department's unit cost data base will also enhance the 
project manager's conceptual estimating knowledge. 

The Project Parameter Cost Model sheet for a hypothetical project 
called the Woodbridge Plaza Office Building is shown in Figure 7.4 and 

Pmkct fbmeter Cost Model Wollohe 
Project: Wocdbridae Plaza Offlce buildina 
Location: Litchfield Turn~ike. Woodbridae. ET. 
Start Date: June 15.2005 Completion date: June 15.2006 
Brief Project Description: Two stov office building. brick veneer exterior,o~erable fenestration, 

Aluminum qlass storefront entrance: flat EPDM roof 

Number of floon: 2 stories Gross square footage: 40.000 sauare feet 
Excavation and sitework: Size of site. a s 95,000 
Site Utilities: S 20,000 
Site improvementsllandxaping: S 18,000 
Paving: S 45,000 
Total Site: $178,000 

Foundations: Type: 4 foot hiah x 1 " concrete S 21,511 
Concrete slab on gtade: SF: 14.400 S.0.M.D : 14.400 S 100,000 
Structure: Struct Steel,joist, 20 gauge metal deck and roof deck $388,000 
Exterior wall type: Modular brick veneer SF: 9408 $1 64,600 
Roof: type: EPDM-mechanical fastened SF: 14.400 S 79,000 
Drywall: Exterior: type: 6"x20 aa. studs.av~sh SF: 9408 $ 98,000 

Interior: type: 3 %" x 25 aa studs.518"FCSR S Included above 
Carpentry: Rough $ 11,000 

Finish: f 14,000 
Fenestration: Type: 4x4' o~erable.bmnze alass-Alum tubing S 125,000 
Finishes: ACT: type - 2 x 2 arid and tiles SF: &QQQ S 60,000 

Painting: SF S 15,000 
Flooring: ceramiclresilient SF- S 6100 

Caw? -2II ounce S Y : & Q Q Q  $30,000 
Elevaton: Type and number. One hvdraulic S 37,500 
Plumbing: No of furtures: 20 raaf draim, 3 !nte!inr roo! drains. 

Four rr!efiricr! ~a?er  coo!es S 75,000 
HVAC: Type: Gas fired boilershot water baseboard heat, 

RTU for caalim: VAV boxes $390,000 
Sprinkler: Throuahout S 70,000 
Electrical: 800  am^ senrice. 2 x 2 troffen. telldata wirina, 

Decorative lobbv chandelier. 10 x 2Oft site liaht wles $332,000 
Other costs wrmits.fees S 14,000 
S u W  exclusive of sik work $2,030,751 
General Conditions: (7%) S 142,152 
Overhead and profit (8% on 52,172,903) S 173,832 
Total contract amount: 52,523,542 
Comments: Contract amount includes site work wl GCs and OHdP added 

FIGURE 7.4 A project parameter cost model form for the hypothetical 
Woodbridge Plaza office building. 
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illustrates the various types of cost information that  can be gleaned 
from its preparation. 

The preparation of a project cost model 
data sheet 

The start and completion dates are inserted a t  the top of the page of the 
cost model worksheet and will be used in future comparisons to com- 
pensate for inflation and seasonal weather factors. A brief description 
of the building, the number of floors, and total square footage is included. 
More descriptive information can be incorporated if necessary and if the 
project manager wants to expand on the type of components incorporated 
into the building. 

Dealing with Site Costs. Excavation and related sitework costs are kept 
separate since they will vary considerably from job to job, and as such, 
can be used only in the most general way. By keeping these site-related 
costs separate, the true building costs can be analyzed. 

Approximate values such as cost per "disturbed acre" can be culled 
from the site, information which can provide a general overall sitework 
unit cost. And, of course, bituminous concrete paving costs can be "unit 
priced," taking into account the nature of the sub-base and the thick- 
ness of the paving. Walks and curbs costs can be added to the site 
improvement category. 

The building and its components. The costs in the model will be of two 
types: the cost per square foot of the actual component (for example, the 
cost per square foot of roofing, fenestration, and flooring); and structural 
and finish materials, as well as unit prices and the square-foot-of build- 
ing cost for components such as electrical, heating, ventilation and air- 
conditioning (HMAC), the plumbing system, and the fire protection system. 

The square-foot measurements or calculations for the Project 
Parameter Cost Model sheet do not have to be exact to be meaningful. 
Citing the exact floor area as 11,578 square feet, or stating that  it's 
actually 11,600 square feet will be sufficient for our purposes. 

If any unusual foundation construction was employed, such as  pile 
foundations, mud slabs, or extensive subsurface drainage, these condi- 
tions should be isolated and noted. When a description of the building's 
structural system is prepared, bay spacings or unusual loading require- 
ments should be noted. In  the mechanical and electrical portions of the 
cost model, there should be space devoted to a brief description of these 
systems. 

The plumbing fixture count can be used to establish unit costs. 
Alternatively, plumbing cost a s  a function of the area of the building can 
also be used. If the cost per fixture is to be the basis for comparison, the 

www.EngineeringEBooksPdf.com



Estimating 141 

other significant plumbing costs such as  interior storm drains for roof 
leaders can be isolated and expressed as a cost per leader. 

Heating, ventilating, and air-conditioning costs, a s  well as fire pro- 
tection or sprinkler costs are most effectively handled on the basis of cost 
per square foot of building area. A brief description of the HVAC system 
is helpful in comparing costs for one general system type to a similar or 
different system on another project. 

Several factors may influence the electrical costs. One is the size of 
the incoming service. Another is the number of metering devices inside 
the building (if installed for individual apartments/condominium use or 
in multitenanted office buildings), building equipment loads, or spe- 
cialized equipment such as  emergency generators or uninterrupted 
power sources (UPSs). 

The cost model contains a line item "Other Costs," which is just a 
catchall for the costs of miscellaneous or special components that make 
up the total project cost, but are so unique in nature that they need to 
be segregated for cost comparison purposes. 

A separate category on the form is established to record the general 
conditions or common requirements in both the percentage of the con- 
tract sum and the actual cost. By segregating these costs, which are gen- 
erally substantial, and analyzing them from project to project, normal 
conditions costs, can be expressed as  a percentage of total project cost 
when assembling a conceptual estimate. 

General conditions can range from a low of 6 to 8 percent of con- 
struction costs to a high of 11 to 13 percent, with the range being depend- 
ent upon the size and complexity of the project and what resources the 
general contractor must devote to its particular aspects. Analyzing over- 
head and profit is rather simple since it will involve comparing the dif- 
ference between final costs and the contract sum-the delta being the 
profit earned. 

Sources of Conceptual Estimating Data 

Conceptual estimating can be based upon costs obtained from any one 
of the following sources, or a combination thereof: 

Costs developed in-house from previous projects 

Cost index data published by companies specializing in compiling and 
selling construction cost data on a national or regionally adjusted 
basis 

I Component estimating with in-house or purchased cost data 

Square foot estimating 

Order-of-magnitude estimates 
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Cost index date 

As inflation accelerates or recedes and as  labor rates change through- 
out the country, building component costs and related materials change 
accordingly, revealing trends that  are important to project managers. 
The rate of inflation in the building industry varies from the standard 
Consumer Price Index (CPI) published by the federal government. 
During the period 2003 to 2005, the Fed was reporting inflation running 
a t  a rate considerably less than inflation in the construction industry. 
Spikes in the cost of structural steel, as much as 25 percent, as well as 
substantial increases in cement, gypsum drywall, and lumber and ply- 
wood prices caused quarterly construction cost increases far in excess 
of the government's CPI. 

A good guide to price indexes is available in Engineering News Record 
magazine and on the McGraw-Hill web site. 

Order-of-Magnitude Estimating 

The order-of-magnitude method of establishing preliminary budgets or 
estimates is commonly used when contractors discuss specific types of 
projects with prospective clients. 

Hotel and motel owners prefer to discuss project costs in terms of 
cost per room, a cost that would include all other ancillary space such 
as  meeting and conference rooms, swimming pools, and the lobby and 
registration areas. On a "per room" basis of, say, $100,000 for a hotel, a 
total project cost of $20 million for a 200-room complex represents an  
"order of magnitude" estimate. 

Owners of apartment buildings, parking garages, and nursing care 
facilities, on the other hand, will refer to total project "cost" on the basis 
of cost per apartment, cost per parking space, or cost per bed, respectively. 

A project manager with experience in building any or all of these 
structures will want to first convert total project costs into cost per 
apartment, cost per parking space, or cost per bed before meeting with 
a prospective client. 

When discussing order-of-magnitude costs with a client, reviewing 
cost per parking space (for a new parking garage project, for example) 
is necessary to define the method of construction included in that  
order-of-magnitude number. Does the cost per space relate to a precast 
concrete, cast-in-place concrete, or structural steel framework? Does 
this unit cost include precast or masonry spandrel panels, and are the 
slabs post-tensioned or precast structural concrete members? A con- 
tractor experienced in parking garage construction can provide a n  
owner with the pros and cons and cost differentials between the var- 
ious types of structures, based upon costs acquired form recently com- 
pleted projects. 
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Order-of-magnitude issues to consider 

When dealing with order-of-magnitude estimates, you should recognize 
the following adjustments and limitations: 

Price escalation must be factored into the "cost" 

When the "cost per room" or "cost per bed" or "cost per parking space" 
from one project is compared with a per-unit cost for the proposed new 
project, similar construction elements of the prior project is implied 
and should be stated. This includes structure, building envelope, and 
interior finishes. 

As in other types of conceptual estimating, since site costs vary so 
much, they ought to be clearly defined, treated as  an  allowance, or 
excluded. 

When submitting an  order-of-magnitude proposal, include a brief nar- 
rative which will include scope definition. 

Project managers planning to meet with a client whose business 
relates to any of the preceding type of endeavors may wish to review 
some similar projects completed by the company and become more con- 
versant in the order-of-magnitude approach when discussing costs. 

Special Requirements Associated with Office 
Building Estimating 

Several special conditions apply to any contracts between owner (or 
developer or landlord) and the general contractor when commercial 
office construction is involved. 

Whenever a general contractor is discussing the cost of a commercial 
office building with a developer, the basic cost structure may involve 
what is known as "core and shell." Arather detailed document, referred 
to as a Tenant Work Letter, will also develop as further contract dis- 
cussions unfold. 

Core and Shell 

Speculative office developers will request the cost to erect the building 
"shell" and basic "core" features-a reception lobby, elevators, stair- 
wells from floor to floor, and bathroom facilities on each floor (at a min- 
imum). HVAC generating equipment will be required with riser 
ductwork to each floor. Electrical systems will feed this core building 
equipment-HVAC, elevators, and so on-and provide distribution to 
each floor terminating a t  a n  electrical closet with a series of panel 
boards for continuation of the circuitry. The interior of exterior walls will 
be sheetrocked and a suspended ceiling grid system installed. With the 
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exception of completely finished employee bathrooms on each floor, a s  
well as finished stairwells and possibly elevator lobbies, the balance of 
partition work (the installation of doorslframeskardware, light fixtures, 
distribution ductwork, and floor and wall finishes) should be completed 
as tenants sign leases and prepare to configure the space to fit their 
needs. The tenant will usually be given a n  "allowance" by the developer 
to be spent to complete their leased office space. This is known as a 
Tenant Work Letter. 

Since costs of these "improvements" can amount to as  much as 20 to 
25 percent of the base building costs, it's important to obtain a clear 
understanding of how the owner plans to handle the costs of items clas- 
sified as "tenant improvements." 

The Tenant Work Letter 

The Tenant Work Letter shown in Figure 7.5 applies specifically to 
tenant space in a n  urban building designated as  a historic structure. 
Most of the items included in this work letter are applicable to those for 
new office construction as  well, but would exclude such listings as  
"enhancing existing masonry, wood, etc." 

The tenant in the work letter is "allowed a certain number (or a cer- 
tain square footage) of items based upon the total number of square feet 
leased. For example, if 10,000 square feet of office space is being rented 
a t  $25 per square foot and the landlord includes a "fit-up" allowance of 
$7.50 per square foot, the tenant will be credited $75,000 against the 
total cost of their "fit-up" improvements. 

Some developers require the tenant to sign an  agreement with the con- 
tracted builder for the core and shell structure to perform all the tenant's 
improvements. By doing so, the completion of HVAC, plumbing, electri- 
cal, and fire protection systems will be more easily monitored, and since 
the developer is familiar with that contractor's supervision capabilities 
and schedule compliance they will be more comfortable complying with 
the owner's building and quality standards. However, larger tenants, 
having had experience with other contractors on previously leased space, 
may object to using the developer's builder, and if their space require- 
ment is large enough and of considerable importance to that developer, 
they may prevail and be permitted to bring in their own contractor. 

The Developer's Responsibility 

Contracts between the developer and general contractor frequently con- 
tain a fairly complete list of unit prices, ranging from painting to door 
and hardware costs to electrical outlets and even the number of water 
coolers. 
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STANDARD OFFICE TENANT IMPROVEMENTS 
OPEN CEILING 

MINIMUM 10,000 S.F. TENANT 

INTRODUCTION 
The scope of work described below will provide tenant improvements that enhance 

the existing masonry, wood and steel structure, which are the most distinctive interior 
elements of the existing buildings. An open ceiling and a relatively open floor plan will 
take advantage of the large windows and tall floor-to-floor heights, resulting in dramatic, 
airy space. Due to considerations for retaining the historic fabric of the existing buildings, 
the open ceiling approach outlined below will be required in designated locations. 

ASSUMPTIONS 
General contracting by 
Minimum 10,000 square foot tenant. 
Landlord will pay for initial space planning to prepare a test fit. All design costs 
after the test fit are the Tenant's responsibility. If Tenant desires design costs 
included as part of turnkey program, then the cost of these designs will be 
included within the Tenant Improvement Allowance. 

FLOOR FINISH 
28-ounce direct glue down carpet (usually priced around $ 1 5 1 ~ ~ ) ;  one color 
from a selection of Landlord's standard colors. At tenant's option vinyl 
composition tile or vinyl sheet goods selected from Landlord's standard colors 
may be substituted at selected locations. Four-inch vinyl cove base will be 

from Landlord's building-standard selection.' 

CEILING 
Ceilings will be scraped clean of any lead-based paint as part of the Shell 
building; any other ceiling finishes (i.e. painting, drywall or ACT) will be at 
tenant's cost. 

DOORS 
Suite entrance door- 3'-O"x7'-0" solid core wood, 1 W thick, stained or painted 
from Landlord's standard colors. 

Interior- 3'-0"x6'-8" hollow core wood, 1 W" thick, stained or painted from 
Landlord's standard colors, equipped with cylindrical lever lockset. One door 
will be provided for each 20 linear feet of partitioning. 

PARTITIONS 
Corridor partitions will be constructed from slab to slab. Partitions between 
suites will be constructed from slab to slab and will be sound insulated. Exterior 
walls and (unfinished) corridors are not included when measuring partitioning, 
but 50% of partitions between suites are included. 

FIGURE 7.5 A tenant work letter. 

www.EngineeringEBooksPdf.com



146 Chapter Seven 

Maximum partition allowance is one linear foot for each 15 square feet of 
rentable area. 
Interior partitions to be constructed of 2 % " metal studs with W gypsum 
wallboard with taped and spackled joints. The height of typical partitions is to 
be 9' - not extended to roofdeck. 
Up to 15% of the allowed partition length will be constructed with sound 
attenuation batts. 

WALL FINISH 
Interior face of exterior wall- tenant may elect to paint or clean masonry walls 
at tenant's cost; base building has included wall repair only 
All other interior walls will be painted with a prime coat and two finish coats of 
flat latex paint selected from Landlord's standard colors. 

CASEWORK 
For tenant 10,000-15,000 square feet: 2 linear feet of 24" deep base cabinet, 
counter-top and 12" deep wall cabinets per 1,000 rentable square feet. 
For tenant 15,000-25,000 square feet: 1.5 linear feet of 24" deep base cabinet, 
counter-top and 12" deep wall cabinets per 1,000 rentable square feet. 
For tenant 25,000-50,000 square feet: 1 linear foot of 24" deep base cabinet, 
counter-top and 12" deep wall cabinets per 1,000 rentable square feet. 
For tenant over 50.000 square feet: .75 linear foot of 24" deep base cabinet, 
counter-top and 12" deep wall cabinets per 1,000 rentable square feet. 

SHELVING 
4 linear feet of shelf and rod. 

WINDOW TREATMENT 
Adjustable 1" narrow slot horizontal mini-blind will be installed at each 
window, Landlord Standard 

HEATING AND COOLING (HVAC) 
Tenant provides for all VAV boxes required and all ductwork, louvers and 
grilles which are downstream from the VAV boxes. Typical office 
configuration is for 1 VAV Box per 1.000sf. Return air devices will be 
provided only where partitions are extended to the underside of the deck above 
and are not included in the allowance. 

PLUMBING 
One stainless steel sink with piping. Landlord may limit location based upon 
reasonable access to plumbing. 

SPRINKLER SYSTEM & FIRE ALARM 
Tenant provides for any additional sprinkler and fire alarm work which is over 
and above that required by code for a general office space plan designed in 
accordance with the Tenant's maximum partition allowance. Automatic 
pendant heads directed upward at open ceiling areas. 

FIGURE 7.5 (Continued.) 
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The contractor's base contract may include the installation of electrical 
service to a specific area or electric closet on each floor via a separate 
panel, excluding branch wiring, lighting fixtures, telephone, and data 
communication systems. The developer may require the contractor to 
provide unit prices to furnish and install a specific type of ceiling fix- 
ture ,or fixtures, and a wide range of wiring devices, and data and 
telecommunication outlets. 

If the core building HVAC system consists of perimeter baseboard 
heat, and includes a variable air volume (VAV) system for tempered 
and conditioned air distribution, it is standard practice to exclude the 
installation of these VAV boxes and associated ductwork, leaving those 
costs separate from base building costs and including them instead in 
the unit-cost schedule for tenant fit-up work. The base HVAC contract 
may include the heating and cooling source, but for tenant fit-up pur- 
poses, unit prices to furnish and install a VAV box with X feet of asso- 
ciated ductwork will be included in that unit cost schedule. 

The sprinkler and fire protection systems, as required, can be esti- 
mated in several different ways: either as a completed system with 
sprinkler heads which will be located to meet the tenant's space, or one 
with only risers and mains with branch piping, drops, and heads which 
are then estimated as part of the tenant improvement package. 

Depending upon the local fire code regulations, an entire building or 
just the floor above and the floor below may be required to be fitted with 
sprinkler heads before occupancy. 

Subcontractor Responsibilities as They 
Relate to Tenant Fit-Ups 

Not all tenant work will take place as the base building work progresses 
and while the nucleus of key subcontractors are onsite. The unit price 
schedule prepared by the project manager for the developer or landlord 
must take into account that some work will be required of the general 
contractor after the base contract work has been completed and some 
or all subcontractors are demobilized. 

If leases are signed and tenant work commences when most of the 
required subcontractors are still onsite working on the base building, 
their unit costs for tenant improvements will be based upon adding work 
to already productive crews. But when leases are signed after these sub- 
contractors have completed their base building work and have left the 
site, the cost to have them remobilize for additional work will be higher. 
These higher prices will increase once more (or possibly several times) 
if work is required, say, three months after substantial completion and 
six months after substantial completion. 
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As an  example, let's take a n  electrical outlet and price it according to 
an  installation time frame: 

Price for installation while base building work is ongoing $85 
Price for installation up to three months after base 
building work has been completed $125 

Price for installation six months after base building work $200 

When entering into a contract with a n  owner where tenant fit-up 
work will be required, take into account this potential for delayed 
improvements installation. The owner/contractor contract should be 
specific in its application of unit costs based upon the number or square 
footage required, and equally as  important, the time frame in which the 
work is to take place. 

This escalation of unit costs will be reflected across the entire spec- 
trum of tenant fit-up work, and likewise each purchase order and sub- 
contract agreement issued for this work must take this potential for 
phased installations into account. 
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Buying Out the Job 

The start of this chapter warrants a short story. The author of this book, 
early in his career, was a project manager with a small general con- 
tractor and did a fair amount of hard-bid work. The owner of the com- 
pany would often come back to the estimating department and make 
last-minute adjustments to the bid, which generally meant arbitrarily 
reducing each low subcontractor's bid by a t  least 5 percent. The notion 
was that this would give us a better chance to get the job, and since most 
subcontractors expected to have their price "negotiated," we'd end up 
okay. Well, after a while, all the subcontractors submitting bids to our 
company actually increased their prices by 5 percent because word had 
gotten out in the local construction community of what we were doing; 
thus, we actually became less competitive as a result. 

There are no shortcuts to intelligent purchasing or buy-outs. Buying 
out the job is more than negotiating a specific price for a specific amount 
of work. Arelationship of trust and respect between both parties and the 
desire to work together harmoniously, efficiently, and ethically will ulti- 
mately yield the best price from a subcontractor. Whether the project 
manager or a central purchasing agent has the responsibility to issue 
purchase orders or award subcontract agreements, i t  is a process that 
requires a great deal of work to achieve the most cost-effective end prod- 
uct: the buy-out. 

Awarding Subcontracts 

The process of negotiating subcontracts is more complicated than merely 
selecting the apparent low bidder and writing a contract-the apparent 
low bidder may not be the most competitive, if and when a proper analy- 
sis is made of all the bids received. 
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Purchasing or 'buy-out" responsibility varies from company to com- 
pany. According to a recent survey conducted by the Construction 
Finance Management Association (CFMA), more than 70 percent of all 
respondent companies indicated that their project managers negotiated 
subcontracts and purchase orders. This allows the project manager to 
understand the intricacies of the project early because they must 
research the plans and specifications, and vendors and subcontractors 
will often alert them to any plan andlor specification design inadequa- 
cies, inconsistencies, or omissions. Specialty contractors and material 
and equipment vendors can be invaluable in the early stages of a proj- 
ect if they point out inadequacies in those plans and any specs that  
need coordinating before finalizing the deal. 

The project manager must be thoroughly familiar with all aspects of 
the project requirements in order to produce the most cost-effective sub- 
contract or purchase order. If it is company policy that  the Purchasing 
department rather than the project manager 'buys out" the job, they 
should consult with project management to review the scope, terms, 
and conditions of the work before any awards are made, and take advan- 
tage of the project manager's experience. 

A key point that should always be remembered: Don't assume that the 
plans and specifications are perfect. Merely purchasing a subcontract 
based upon "plans and specs" will, most likely, not represent all that's 
required. During the buy-out process, a full scope of work should be 
developed and included in the contract, which could mean that  addi- 
tional "related" or missing work items are required for a complete job. 

The subcontract interview form 

Construction projects are becoming more complex, something which is 
reflected in both the specifications and today's more detailed drawings. 
Although the specifications often contain lots of 'boiler plate," as  each 
subcontract scope is defined, it is important to read every page of its 
"related" specification section. It is not unheard of that  a specification 
from a previous project will be cut and pasted in  i ts  entirety into a 
newer one, even though it may not apply to the new project. 

For instance, how about a specification on a K-12 school project that 
requires the wall-mounted TV brackets "to be adjusted by the patient." 
Obviously, this section was lifted from a hospital spec. Interlacing pro- 
visions must be sought out; all too often, one specification section will 
include a clause stating "See other sections for Related Work." This 
related section(s) should therefore be investigated. 

To extract all of the important requirements from the plans and spec- 
ifications and be able to recall them during subcontract negotiations is 
difficult for many people, but there's a rather easy way to review and 
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note important scope issues before such meetings. Figure 8.1 is a sub- 
contractor interview form prepared in advance of a meeting with the sub- 
contractor. By checking off the key issues for review, a thorough 
examination of the plans and specifications can be made before dis- 
cussing the points a t  the meeting. Customized checklist templates such 
as this can be prepared beforehand for all trades. 

SUBCONTRACTOR NEGOTIATION FORM 

SCOPE OF WORK Indudlq but rm lMW to Ihe YMng: 
This form must be cornpleteiy filled wl and signed by lhe subcumactof and general wmacmfs wresmMw b pmide a record 

FIGURE 8.1 A sample subcontractor interview form. (with permission from McGraw-Hill, 
NewYork) 
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CONTINUATION SHEET 

SUBCONTRACTOR NEGOflATlON FORM 

OSHA regulations 

acoepte pORlOn for theh trade 

r a p t  of approval 

FIGURE 8.1 (Continued.) 

The form in Figure 8.1 pertains to the miscellaneous steel trade, one 
that encompasses work on many different drawings from sitework to the 
MEP trades. A checklist like this is helpful in ensuring that  all items 
required of the particular subcontractor are discussed during the inter- 
view process, including the scope of work to be completed and its cor- 
responding cost. Prior to interviewing this miscellaneous steel 
subcontractor, a page-by-page review of each contract drawing is appro- 
priate in order for this preprinted detail sheet to be completed. 
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Miscellaneous Metal - Detail Lists 

Steel Stairs 
III Steel-framed stairs including metal framing, hangers, columns, struts, clips, brackets, bearing 

plates, treads, risers, platforms 

0 Temporary supports 

0 Metal pan units as specified or shown 

0 Metal safety nosing as specified or shown 

Steel floor plate treads as specified or shown 

a Diamond plate as specified or shown 

0 Grating construction 

0 Railings of size - amount, gauge, and material 

0  KC^ plates 

0 Fabrication as specified or shown 

0 Open riser stairs 

Handrails and Railings 
a Material of type, grades, finishes, weights, construction, tolerances as specified 
0 Steel pipe 

a Galvanized pipe 
Gray iron castings 

a Malleable iron castings 

0 stainless steel pipe 
0 Aluminum pipe 

0 Other types of railings 

Expansion Joints 
0 Materials ot type, grade, finish, weight, construction, and tolerances as required 

0 Floor expansion joints - angles with anchors 

a Floor expansion joint covers 

0 Wall expansion joint covers 

0 Ceiling expansion joint covers 

0 All accessories of equivalent construction or grade as specified for a complete installation 

Wall, Floor, andlor Celllng Supports and Reinforcements for: 
0 Handrails 

0 Grab bars 

0 Toilet accessories 

0 Toilet partitions 

0 Television sets- wall or ceiling mounted 

0 Miscellaneous hospital equlprnent 

Wall-mounted equipment 

FIGURE 8.1 (Continued.) 
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Exhaust hoods 

R ~ o o f  openings 

Knee wail patiions 

0 countertops- toilet 

0 Counteltops- kitchens 

a Wall shelving 

Miscellaneous Supports for Precast Concrete, Cast Stone, Limestone, Granlte, etc. 
0 Bolts 

0 Clip angles 

a struts 

a Bracing 

0 Relieving angles 

O Inserts 

a Wedges 

0 Tie backs 

0 Support framing 

Miscellaneous Supports tor Curtain Wall, Storefront, Window Wall, etc. 
0 Bolts 

0 c ~ i p  angles 

astruts 
a Bracing 

a Head supports 

0 Jamb supports 

a Sill supporrs 

O Inserts, wedges 

Exterior Miscellaneous Metal Requirements 
0 Manhole, catch basin, trench drain, drain inlet frames 

Exterior ladder rungs for manholes, catch basins, drain inlets 

0 Exterior access hatches, frames, and rungs for mechanical, electrical, and other trades 

a Bench supports 

Wall rail supports 

Abrasive nosing for concrete stairs 

Abrasive nosings for door sills 

0 Metal saddles 

0 Metal thresholds 

Roof hatches 

Roof scuttles 

0 Catwalks -framing, stairs, railings, gratings 

Dock bumpers 

FIGURE 8.1 (Continued.) 

www.EngineeringEBooksPdf.com



Buying Out the Job 155 

Other such forms are equally valuable. Figure 8.2 shows one used for 
painting, another trade that may include work in "related" spec sections 
from carpentry to masonry to mechanical, electrical, and plumbing 
trades where the color-coding of piping and conduits is required. 

SUBCONTRACTOR NEGOTIATION FORM 

ORlOlNAL 

FIGURE 8.2 Form used for painting. (With permission from McGraw-Hill, New York.) 
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CONTINUATION SHEET 

SUBCONTRACTOR NEGOTIATION FORM 

u s e d 7 R w i d e ~ ~ m o d c u p s a s r e p i r e d .  

direaed by the Arch 

FIGURE 8.2 (Continued.) 

Figure 8.3 is another form for subcontractor bid analysis, this one 
based upon the renovation of a roof. This portion of the review focuses 
upon compliance with the general requirements of the project and 
requires the subcontractor is respond with 'Y" for yes or "N" for no 
regarding acceptance of the items discussed. 

Once each interview is finished, the subcontractor should review the 
completed form and, if they agree with all of the statements and the 
scope of work included in their bid, sign the form as to acknowledge 
their agreement. This prevents a subcontractor from later stating they 
misunderstood the points during the interview and that they did not 
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-A = yes included but deduct another subs cost 
W =yea included but deduct WBi estimated cod 
+S = no, not Included so add mls subs cost 

FIGURE 8.3 Form for subcontractor bid analysis. 

include or exclude specific items. If the subcontractor is unprepared to 
discuss some of these items a t  the initial interview, the project manager 
may ask the subcontractor to review their bid and the scope of work back 
a t  their office and later return for a final interview. When all bids for a 
particular trade have been received and analyzed, another form (called 
a bid summary sheet) is useful in comparing one subcontractor's quote 
with another to ensure the sameness of scope or to highlight differences 
in scope and corresponding cost. 

Many GMP contracts require the general contractor or construction 
manager to tabulate bids, make a recommendation, and then forward 
i t  to the owner for review and approval. Look for the following owner 
modification to the StandardAIAA201 contract provision relating to sub- 
contract awards that may take this form: 

The Contractor shall obtain bids for a t  least three prospective subcon- 
tractors whom the Contractor determines, subject to the Owner's approval, 
to be qualified to perform the work in question. Contractor shall determine 
which bids will be accepted, subject to Owner's approval. Owner will 

www.EngineeringEBooksPdf.com



158 Chapter Eight 

promptly notify Contractor if Owner has a reasonable objection to any sub- 
contractor proposed by the contractor. 

The Bid Summary Sheet 

Abid summary sheet containing the project name, the scope of work rep- 
resented, the bid price, and budget estimate for the item is a document 
that can be transmitted to the owner. 

Figure 8.4 is an example of a simple form for drywall work, including 
batt insulation to be installed within the partitions. Whether this insula- 
tion has been included in the drywall section or not, the general contractor 
has requested all drywall subcontractors include this in their bid, for obvi- 
ous reasons; it is preferable to have the drywall subcontractor assume 

FIGURE 8.4 A bid summary sheet. 

BID SUMMARY SHEET 

JOB: GRISWOLD MANUFACTURING 

DRYWW - BATT INSULATION 

B U W :  Sl40,OOO 

TOTAL 

$138,000 

145,000 

142,700 

150,800 

SALESTAX 

I n c l .  

I n c l .  

I n c l .  

I n c l .  

I n c l .  

I n c l .  

BiDDER 

BEST DRYWW 

CGM ACOUSTICS 

GYPSUM ASSOCIATE 

L 6 M DRYWALL 

R 6 S INSULATION 

ACME INSULATORS 

DRYWALL 

$122,000 

135,000 

133,000 

141,000 

- 
- 

INSULATION 

$11,000 

10,000 

NO-($9700)* 

9,800 

$9,700 

10,400 

ADDRI 

$5,000 

I n c l .  

I n c l .  

I n c l .  

- 
- 
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responsibility for any insulation to be installed within their partition work 
no matter the specification section in which this insulation appears. 

By using the form and having to review "included or "excluded" items, 
the project manager will have yet another check on the completeness of 
each subcontractor's bid. When variables do exist, if no spreadsheet 
tabulation is done, comparison analysis will be difficult. 

Figure 8.5 is another form of bid analysis. This one shows the pro- 
gression of bids for selective demolition based upon preliminary draw- 
ings submitted to subcontractors for "pricing," all the way up to the 
final quotes after updated drawings were issued. 

Some contractors use this bid analysis to rate the subcontractors, a 
process that may prove helpful if the bidding has been opened to all sub- 
contractors and not a select list. 

Unit Prices 

Some project managers consider it helpful to solicit unit prices for vari- 
ous items of work during their subcontractor interviews, whether or not 
the contract with the owner requires such unit prices. This is a good idea 
and may prove helpful in dealing with change orders during the con- 
struction process. When owner-directed change orders are requested and 
appropriate unit prices have been obtained from the subcontractor, the 
cost of the proposed change can be assembled rather quickly, using these 
unit prices, thereby speeding up the change-order approval process. Since 
the cost of each unit of work will decrease as quantities are increased, it 
is standard procedure to request units prices from subcontractors on a slid- 
ing scale-as quantities increase, the unit cost decreases. 

The hauling offsite of, say, 4 cubic yards of clean fill will be much more 
costly than a full truckload of 8 or 10 cyds or more, so the unit prices for 
haul-off and disposal could start with a less-than-full truckload quantity 
and continue with increased numbers of full truckloads. And as the quan- 
tities increase to a certain point, the price per cubic yard should decline. 

The same is true for many other items of work. An electrician, asked 
to price the installation of one 20-amp receptacle will charge considerably 
more than if requested to install ten such devices. Again, a sliding scale 
of unit prices will be fair to subcontractor, general contractor, and owner. 

Other items to consider during the 
solicitation of prices 

It is the rare project that doesn't generate a change order or two, and 
costs are always scrutinized by diligent owners. When change-order 
work is to proceed on a time-and-material basis, one item that always 
shocks an owner is current labor rates-particularly when dealing with 
union labor where the basic wage rate is often augmented by fringe 
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FIGURE 8.5 Another form of bid analysis. 
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benefits (burden) that drives a $40/hour rate to $80 or more. By request- 
ing labor-rate breakdowns from each subcontractor and upon, selec- 
tion, including that labor rate in their subcontract agreement, an owner 
reviewing subcontractor bids will a t  least be made aware of the cost of 
labor if and when any time and material transpires. Figure 8.6 is a 

x - 1  I - 
W w * a a r r a m a m  I ~~~~~~~~ 

@him, OhaXnUI, mmdong, o l d 0  v v d h  el*) 
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FIGURE 8.6 Qpical wage rate breakdown (for a union operatorloiler). 
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typical wage rate breakdown, this one for a union operatorloiler. The 
sheet also contains equipment rental costs and material costs. 

But before accepting these labor rates, they should be reviewed and 
analyzed. Figure 8.7 is a labor rate breakdown for an  HVAClsheet metal 
mechanic. I t  looks pretty straightforward, but wait a second, look a t  the 
breakdown for premium time and double time. This subcontractor 
included $2.92/hour for travel time for each hour worked during a 
normal 8-hour day. But would working an  additional 2 hours a t  premium 
rates also merit that  same $2.92/hour travel add-on? The mechanic has 
already been paid for travel to and from, and no further travel pay is 

Journeyman Foreman/Cordinator 

Class Desc. Straight Premium Double Straight Premium Double 
(5538) time time time time time time 

Base Basehourly $34.56 $51.80 $69.12 $39.56 $59.34 $79.12 
rate rate 

Taxes FICA (7.65%) 2.64 3.96 5.29 3.03 4.54 6.05 
FUTA .28 .41 .55 .32 .47 .63 
(.80%) 

SUTA & 4.50 6.74 9.00 5.15 7.73 10.30 
SUM1 

(13.02%) 

Ins. Work comp. 5.03 5.03 5.03 5.75 5.75 5.75 
(1 4.54%) 

Umb. (3.0%) 1.04 1.04 1.04 1.19 1.19 1.19 

Union Natl. pension 
benefits SASMl 

NTFINEMIS 

Local ins. 
Local training 

Local ind. 
Annuity 
Equality 

Suppl. pension 

Vac.1 -- -- -- 2.50 2.50 . 2.50 
Holidav 4.40 4.40 4.40 . 

Travel --- 2.92 2.92 
Sub total $71.41 $92.34 $1 13.39 $88.18 $1 12.20 $136.22 
Overhead 7.14 9.23 11.34 8.82 11.22 13.62 
Subtotal $78.55 $101.57 $124.73 $97.00 $123.42 $149.84 

3.93 5.08 4.85 6.17 7.49 Profit 6.24 
Total $82.48 $1 06.56 $1 30.97 $101.85 $129.59 $1 57.33 

FIGURE 8.7 A labor rate breakdown for an HVAClsheet metal mechanic. 
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warranted. It is better to catch and correct any irregularities in wage 
add-ons before sending them off to the owner. 

Combining Work to Best Advantage 

There may be some merit, other than a monetary one, in combining 
items of work in a particular subcontract agreement, such as having the 
mason apply the water-repellent coating to the exterior brick or block- 
work, a work task possibly defined in a Division 7-Moisture Protection 
of the specifications rather than Division 4-Masonry. All too often, one 
subcontractor will blame another for the failure of a system. By com- 
bining masonry and water repellents, the responsibility for water pen- 
etration application through the masonry wall squarely falls in the 
hands of one subcontractor. 

Other tasks can be combined to advantage, and the drywall subcon- 
tractor presents a very visible one-installation of hollow metal door 
frames set into stud partition walls and the mason contractor installing 
frames in their CMU walls. 

Having the drywall subcontractor install hollow metal frames in their 
drywall partitions, and having the mason contractor install hollow metal 
door or window frames in masonry walls combines two operations that, 
if awarded separately, can lead to arguments and unwanted problems. 
A door or window installer, starting their work, may claim that  the 
frames, whether for doors or windows, have been installed out of plumb 
or out of square and are not level, thus requiring additional work a t  addi- 
tional cost. This scenario is always followed by a n  argument over who 
performed the substandard work. A combined award to the mason andlor 
drywall subcontractor will avoid another potential problem. 

Consider having the drywall subcontractor install all blocking 
required in their partitions for subsequent trades such as wall-mounted 
cabinet installers and toilet accessory installation crews. It may be pos- 
sible to include this blocking in the drywall subcontractor's scope of 
work a t  little additional cost by convincing that subcontractor that they 
can now maintain full control over both blocking, framing, and drywall, 
thereby making their overall operations more efficient and productive. 

Even if the combination of separate bids for work such as those just 
described are slightly higher than the individual prices from other sub- 
contractors, think twice before making a n  award, and consider the 
advantages of having fewer subcontractors responsible for more opera- 
tions involving related tasks. 

Subcontract or Do It Ourselves? 

Depending upon the capabilities and availability of the general con- 
tractor's work forces, the project manager may consider their options: 
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What work will be performed by the company's own forces or be sub- 
contracted? For those general contractors who regularly self-perform cer- 
tain types of work, any number of factors can come into play in this 
decision-making process: 

Does the amount of workload currently being performed by the general 
contractor's own forces, and supervisors (remember someone has to 
supervise the work!), permit committing those forces to the new proj- 
ect? Note the word supervisor was accented and noted. Even if skilled 
workers are available, unless a trained supervisor or foreman is avail- 
able to oversee the work, you should consider subcontracting it. 

1 Is the new project such a distance from the home base of operations 
that  travel time, with all its added costs, makes local subcontracting 
a more reliable and more cost-effective way of doing business? 

Is  it possible to incorporate work normally performed with the com- 
pany's own forces into a subcontract that  combines other work so 
as  to offer a "package" to the subcontractor and thus receive a more 
competitive price for both operations? For example, if the company 
purchases the finish hardware and generally uses their own car- 
penters to install it ,  consider incorporating hardware installation 
with the drywall subcontractor's tasks since they also employ car- 
penters and may welcome the opportunity to expand their scope of 
work. 

If the work is of such a nature that i t  presents the potential for future 
problems andlor liability, will it be less expensive in the long run to 
award the work to a more experienced company to which accounta- 
bility can be transferred? 

All of these considerations have to be weighed before subcontract 
negotiations commence. 

The "we can do it cheaper" syndrome 

Sometimes a project manager will say, "All of the bids exceed our budget; 
let's do this job with out own forces." This can be an  ill-advised approach 
unless all of the facts are reviewed and discussed. 

In  normal market conditions, subcontractors will generally add 15- to 
20-percent overhead and profit to their costs, and if this is the difference 
between the company's estimate and the low subcontractor bid, the 
decision to self-perform the work may be somewhat easier to make. But 
bear in mind that unless the company's own workforces perform these 
operations on a regular basis, the subcontractor's forces, who do this 
work every day, may be more efficient and even their "bare cost" price 
may be difficult to match. 
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Even after discounting the subcontractor's price by an  amount 
assumed to represent overhead and profit, the project manager should 
carefully scrutinize their own estimate. If expensive rough hardware is 
required for the job (some expansion bolts cost $5 to $7 each) were these 
costs included in the estimate? Are manlifts, scaffolding, and ladders 
required, and if so are these costs included in the estimate? What about 
material waste factors-a reasonable amount of waste and its related 
cost must be factored into the cost. Ask the question, "Can our workers, 
who perform this kind of work intermittently, achieve the unit costs 
included in the estimate? And do we have current documentation of 
actual unit costs from our own forces performing this operation?" 

The answers to these questions, and possibly more, should be con- 
sidered carefully before embarking on the path to self-perform work 
when faced with the potential of higher subcontracted prices. 

Key Questions to Ask Subcontractors 
during Negotiations 

In addition to the need to ensure that subcontractors have incorporated 
the proper scope of work in their bid, along with any exclusions, it is impor- 
tant that other criteria be acknowledged or clarified. If the subcontractor 
interview form is used and has been prepared carefully and thoughtfully, 
these questions will have been answered during the interview. If not, you 
should run through them again, as outlined in the following: 

Have the latest contract drawings been reviewed, and do the subcon- 
tractors accept all revision dates as being part of their bid? (Note: 
Prepare an exhibit listing the "contract" plans and specifications, with 
revision dates and all issued addenda. This list should be presented to 
the subcontractor to ensure that they have reviewed the appropriate 
documents. This list will be appended to their subcontract agreement.) 

If the project is exempt from state sales tax, does the bid reflect this 
exemption, and conversely, if the project is not tax exempt are the 
appropriate taxes included in the bid? This seems like a rather simple 
question, but you may be surprised by the number of subcontractors 
that have included or excluded sales tax inappropriately. 

1 Are the subcontractors aware of the project schedule? It  is important 
that they be apprised of the construction schedule-both overall start 
and completion so they can anticipate when their work will commence 
and when completion is anticipated in order to incorporate potential 
wage, material, and equipment price increases. They should be given 
a copy of the baseline schedule to review and comment on, or accept. 
Remember, by doing so you are committing to the time slot and duration 
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that  this schedule represents and if deviations occur as work pro- 
gresses, document the reasons for these deviations and attempt to get 
the subcontractor's acceptance-at no added cost. 

Are any exceptions being taken to the scope of work as shown on the 
contract drawings or the specifications? A subcontractor may have 
based their price on their ability to substitute what they consider an 
"equal" product, only to discover as the project progresses that their 
"equal" product has been rejected by the architectlengineer. I t  must be 
established during the negotiation stage that the subcontractor is bound 
to furnish only those products specifically called for and if "equals" are 
submitted and rejected, the subcontractor will be obliged to furnish 
the specified product a t  no additional cost. The project manager must 
take the initiative in this matter. Some subcontractors will not divulge 
their intent until their product submission has been rejected, a t  which 
point they will state 'Well, our price was based upon getting this sub- 
stitute product approved. The architect approved i t  on another project 
we worked on." This happens all the time, so ask the question! 
Remember few things are "equal." A better term is probably "similar to." 

Pitfalls to Avoid in Mechanical and Electrical 
Contract Negotiations 

A project manager must be completely familiar with all aspects of the 
contract documents in order to make the most intelligent, informed 
decisions on contract awards. In the case of the mechanical and electrical 
trades, a number of items should be addressed beyond the basic work 
contained in their respective specification sections. 

An architect may have selected one electrical engineering firm and 
another mechanical engineering firm to develop their respective draw- 
ings and specifications. Thus, there may be gaps or overlaps between 
those prepared by the engineers for Division 15 (Mechanical) and 
Division 16 (Electrical) and the General and Special Conditions sec- 
tions (Division 0 and Division 1) prepared by the architect. The project 
manager should review these four specification sections to insure there 
are no gaps, overlaps, or omissions in the work prepared by three dif- 
ferent design consultants. Some things to watch out for: 

Will the electrical contractor be required to provide temporary utili- 
ties for all trades during construction? 

Will the electrical contractor be required to provide temporary power 
to the general contractor's field office? 

Will the electrical contractor be required to obtain and pay for all per- 
mits required for both temporary and permanent power? 
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Who will furnish starters for all mechanical equipment? Is this in the 
mechanical specification section or the electrical section? 

Does each trade perform its own trenching and backfill operations, 
or should the general contractor provide these services? 

Does each trade perform its own cutting or patching, or is this provided 
by the general contractor? What about fire-safeing all required 
penetrations-who is responsible? 

If concrete work is required-the encasement of underground con- 
duits or housekeeping pads-who will provide this? 

Is clean-up and trash removal clearly assigned to these trades? 

With respect to these and other similar questions, the project man- 
ager may have to read the fine print and boilerplate in several specifi- 
cation sections to unearth the answers. 

Who Is the Contractor? 

Even more confusing in some specifications is the term "contractor." In 
some spec books, there is a separate "Definitions" section defining 
whether the term "contractor" refers to the general contractor, or the 
subcontractor when used in a specific section. 

For example, does the phrase "contractor shall perform all cutting and 
patching" included in Division 16-Electrical refer to the electrical con- 
tractor or the general contractor? 

The answer to this simple question might not be so clear, and if in 
doubt, you should request interpretation from the architect prior to 
completing negotiations with the respective subcontractor. Each party, 
during negotiations, will obviously assume that the definition applies 
to the other party, and if that be the case, clarification upfront will save 
a great deal of controversy as  the project gets under way. 

Issues To Be Addressed 

Temporary light and temporary power 

The question of furnishing temporary light and power is one of those 
items that  sometimes gets "lost" in the specifications-the electrical 
engineer assumes that  the architect will include this in Division 0 or 
Division 1, while the architect assumes the electrical engineer will 
include it in Division lf%Electrical. This needs to be clarified, and even 
though there may not be any question about the electrical subcontractor 
furnishing temporary lights or power during construction, some ques- 
tions may remain unanswered. 
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If the specifications do not stipulate the intensity of the temporary 
lighting, such as the number of 100-watt lamps to be installed per 100 ft2 

of floor area, for example, that  is another issue to be resolved during 
negotiations with the subcontractor. 

In  the absence of any specific commitment to provide a level of light- 
ing intensity, the project manager should direct the electrical subcon- 
tractor to provide, and  maintain, sufficient levels of lighting as  required 
for proper working conditions for a l l  trades. This phrase should be 
included in the subcontract agreement. 

Installation of underground utilities 

When the project requires the installation of new utilities such as elec- 
trical primary and secondary service, incoming water mains, gas lines 
and so forth, related costs may require some clarification to determine 
who is responsible for: 

Trenching and backfilling 

Bedding materials for underground pipes and conduits 

Cutting and patching 

Tap-in and tie-in costs, including any required permits 

Temporary and permanent patches in existing paved roadways, 
including permits and bonds 

Utility company charges and fees 

Concrete encasement of underground utilities 

Concrete pads for related equipment-for instance, meters and 
transformers 

Designing to local utility standards 

Another problem can occur when an  out-of-state architect or engineer is 
preparing mechanical andlor electrical plans and specifications. These 
designers may not be familiar with all utility company regulations in the 
state for which the design is being prepared, and their specifications 
may not conform to that utility company's requirements. The specifica- 
tions also may not reflect local trade practices. For instance, in one state 
the plumbing subcontractor may have, by custom, assumed responsibil- 
ity for trenching and backfilling for their underground installations, but 
in a n  adjacent state this work is customarily performed by the general 
contractor. 

SpecScations prepared by an out-of-state architectJengineer team should 
be carefully reviewed by the project manager with these concerns in mind. 
The following story clearly illustrates how such problems can arise. 
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The author of this book was hired by a general contracting firm as  a 
consultant to resolve a dispute with their fire protection subcontractor. 
The dispute involved the subcontractor's obligation under the "perform- 
ance specification" section of the fire-protection specifications. The proj- 
ect was being built in the Commonwealth of Virginia, while the design 
engineer was based in Maryland. The subcontractor requested addi- 
tional money to add some system components to comply with Virginia's 
regulations, but the general contractor refused, stating that  the speci- 
fication was a performance spec. However, a careful reading of that  
specification section showed that the subcontractor was to comply with 
all rules, regulations, and local and state codes of the State of Maryland. 
Needless to say, this put the general contractor on the defensive as  we 
worked through the process of resolving this matter. 

Warranties and Guarantees 

Another subject requiring investigation during subcontractor negotia- 
tions with both electrical and mechanical subcontractors is that of war- 
ranties and guarantees. One-year warrantieslguarantees are standard in 
the industry for most products, but when do these warranties commence? 

If the general contractor is given permission to use the permanent 
HVAC equipment during the finishing stages of the project, rather than 
furnish temporary heat or cooling by use of portable equipment, the 
one-year warranties and guarantees will probably begin when this per- 
manent equipment is operational and functioning. And depending upon 
the length of time required to complete the structure and turn it over 
to the owner, the one-year warrantylguarantee period, which started 
when the equipment was accepted and made operational may have 
expired. In order to satisfy the owner, the general contractor will be 
obliged to purchase an  extended policy, a t  a substantial cost. 

If the projected period of use for the building's permanent HVAC 
system had been determined with some degree of certainty a t  the begin- 
ning of the job, then the project manager could have attempted to include 
a n  extended warranty in the negotiations with the subcontractor. The 
subcontractor, in turn, while negotiating with their equipment suppli- 
ers, could then possibly obtain the extended warranties a t  no cost, or a t  
the least, a t  some small incremental additional cost. 

Job Cleaning and the Contract 

Aclean project is a safe project, and a clean project is more likely to have 
higher-quality levels than a trash strewn job. But maintaining a clean 
job can be an  expensive proposition, and enforcing cleaning operations 
can be a frustrating one. 
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This rather simple idea often causes rather strong disagreements 
between general contractors and subcontractors, leading to backcharges, 
claims, and counterclaims. But it doesn't have to be that way. The spec- 
ifications should include provisions for cleaning, and responsibilities 
should be assigned to each trade to clean the debris they generate. If the 
contract specifications do not assign cleaning operations to a specific sub- 
contractor, the general contractor's subcontract agreement will most cer- 
tainly do so. Enforcing this provision a t  times may be a problem, however. 

Various options are available to the general contractor to clean the 
building and site. Some contracts stipulate that the general contractor 
must provide a large central trash container or several small contain- 
ers located around the building or site, and each subcontractor is to 
deposit their debris in them. Other subcontract agreements place the 
responsibility on the subcontractor to provide debris containers for their 
own trash. A common provision in most subcontract agreements is that 
cleaning will be performed on a daily basis. But none of these procedures 
work smoothly without a strong, continuous campaign waged by the 
project superintendent. 

Arguments from subcontractors range from 'We didn't generate that  
trash; i t  belongs to the electrician (or carpenter, or drywall sub)" to 
"Don't worry, we plan to have a crew out here on Wednesday (or 'lhesday, 
or Friday) to clean out the entire area." Some cleaning must be per- 
formed daily-such as  with gypsum drywall debris-while other clean- 
ing can wait a day or two. 

The project manager should address cleaning responsibilities and 
assignments a t  the first project meeting and a t  all subsequent project 
meetings. The job minutes should include the nature of the discussion, 
for instance: "I call your attention to the provision for daily cleaning, and 
this provision will be enforced (date of first project meeting). The dry- 
wall subcontractor has been advised to clean up their debris within the 
next 48 hours (or whatever the time frame stipulated in the subcontract 
agreement), or the general contractor will provide the cleaning and 
backcharge their account." This creates a paper trail so that  back 
charges can be enforced. 

Subcontractor arguments about cleaning and back charges have two 
aspects: 

The subcontractor was not notified that  they would be backcharged 
if their cleaning was not completed by a specific date. 

The subcontractor denies responsibility for generating all, or some, of 
the debris the general contractor claims. 

Objection No.1 can be overcome by a timely notice-in writing. 
Objection No.2 is more difficult to deal with-how to identify debris 
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generated by a specific subcontractor. Methods frequently used to resolve 
this issue are photographs taken periodically of the piles of debris to help 
identify its source, walkthroughs with the subcontractor's foreman to 
point out the debris they have generated, or an  apportionment to each 
subcontractor of the general contractor's total cleaning costs. 

Whichever one is employed, promptness of notification and action is 
important. The building and site should be inspected daily as part of the 
superintendent's walkthrough, and the debris-generating culprits thus 
identified and notified. If the offenders fail to clean, the general con- 
tractor should do so promptly and issue a backcharge to show their 
instructions about the cleaning provision will be enforced. When prin- 
cipals of the subcontracting firms receive substantial backcharges for 
cleaning, they will most certainly get involved in resolving these matters. 

Communicating the Terms and Conditions 
of the Subcontract Agreement 

After subcontract awards have been made, the language and terms and 
conditions of the agreement must be made clear to all persons not pres- 
ent during that final negotiation session. For example, the project super- 
intendent should be able to determine, with clarity, the exact scope of 
work included in, or excluded from, the subcontract agreement. The 
primary definition of contract scope and obligations will be the plans and 
specifications, but if an  agreement that has been reached with the sub- 
contractor deviates from those plans and specifications, or expands the 
scope of work, any such deviation, addition, or vagueness should be 
clarified in the written agreement. 

Too often, a subcontractor's foreman will advise the project superin- 
tendent, "Oh, I know the specifications call for us to install the block- 
ing, but my boss took exception to that and we excluded it from our work" 
or 'Your boss and my boss agreed that it was okay to eliminate that." 

Changes made to the work must be specific and include all such inclu- 
sions, exclusions, modifications, and changes, possibly in a separate 
contract exhibit. Some project managers think they can "slip" some- 
thing by the subcontractor if, in fact, it was not included in the negoti- 
ations and subcontract agreement. But i t  usually doesn't work out that 
way and the disagreement always surfaces a t  the wrong time-when 
measures are urgently needed. 

Importance of lien waiver requirements 
in the subcontract agreement 

Whether stipulated in the contract with the owner or not, subcontrac- 
tors should be required to submit lien waivers with each request for 
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payment. The subcontractor's lien waiver stipulates and warrants that  
all proceeds from the previous payment have been used to pay for all 
labor, materials, and equipment installed in the project during that  
period. Lien waivers are not required with the submission of the sub- 
contractor's first application for payment since no prior payment was 
received for their disbursement. However, lien waivers for all subsequent 
payments should be a contract requirement, including a final waiver 
containing a statement that all outstanding claims have been either 
resolved by the subcontractor or withdrawn when final payment is 
received. 

This lien waiver requirement must be rigidly enforced-that is, no lien 
waiver, no payment. 

The second- and third-tier subcontractor lien waiver problem. Most subcon- 
tract agreements contain a provision requiring the subcontractor to advise 
the general contractor of any second- or third-tier subcontractors they plan 
to employ on the project. Often, subcontractors ignore this provision and 
fail to notify the general contractor, which may create a problem. 

Typically, mechanical subcontractors will employ lower-tier 
subcontractors-possibly sheet metal duct fabricators, pipe and equip- 
ment insulators, control wiring contractors, and air and water balanc- 
ing contractors. Other subcontractors may also "sub" out a portion of 
their work to another contractor. The project manager must be alert to, 
and advised of, these lower-tier subcontractors since they will also be 
required to submit lien waivers. There is a danger that  the prime sub- 
contractor, once paid, may fail to pay their lower-tier sub, and if so, that  
second- or third-tier subs may lien the job. 

In  such a case, a demand by this lower-tier subcontractor may have 
to be honored by the general contractor who having already paid the 
prime subcontractor for this work, in effect will be paying twice for the 
same goods and services. A subcontractor filing a fraudulent lien waiver 
could face legal action, but that  lower-tier subcontractor must be paid 
by either the prime sub of the general contractor. 

Avoiding the problem. To lessen the possibility of such a problem, a 
detailed schedule of values should be requested from each subcontrac- 
tor performing significant portions of work, and all potential lower-tier 
contractors identified. The field superintendent should also be on the 
alert to sort out and identify any subcontractors that  come to work on 
the site and have them identify their company and who hired them. 

The joint check. Monies received from the general contractor for a spe- 
cific project are expected to be paid by them to either a subcontractor 
for labor, materials, and equipment incorporated into that project, or 
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materials and equipment purchased from vendors. But cash-flow prob- 
lems are not unknown in the construction business, and funds received 
from one project may often be disbursed for use on another project-a 
process known as the "co-mingling of funds." If a subcontractor's finan- 
cial status is perceived or known to be weak or shaky, the general con- 
tractor can suggest that joint checks be issued to their subcontractor or 
vendors for major or expensive pieces of equipment or materials. This 
will ensure that the appropriate funds are paid to that vendor. The joint 
check is made out to two parties-the subcontractor and their vendor1 
supplier-and both will have to endorse the check before cashing it: the 
subcontractor first, the vendor second. This provides an assurance that 
the funds dispersed by the general contractor reach the parties for whom 
these funds were intended. 

If the subcontractor is amenable to this procedure, a formal joint 
check agreement should be prepared for their signature. If the subcon- 
tractor balks or is reluctant to sign a joint check agreement, that should 
send up a red flag. Why are they resisting? Some subcontractors say that 
the issuance of a joint check by the general contractor casts an asper- 
sion that the subcontractor's financial position is weak and they don't 
want that stigma. If that's the case, ask them to furnish receipted and 
paid invoices from their suppliers, along with their lien waivers. 

Purchase Orders 

Purchase orders are written for materials or equipment where only the 
material or equipment, but no labor to install, is required. Purchase 
orders, while not as detailed as subcontract agreements, should include 
certain basic elements, such as the following: 

The vendor's name, address, telephone, fax number, e-mail address, 
and the contact person for product or delivery information. 

The project name, project number, purchase order number, and cost 
code for the product or material with instructions to include all three 
designations on all receiving tickets and invoices. 

The project address, field office phone, e-mail, fax number, the super- 
intendent's name, and their cell phone number. 

The quantity of materials and equipment ordered, a brief description 
of the material andlor equipment, a unit price (if applicable), and the 
total price. Trade or payment discounts should be included along with 
freight charges defined as either FOB job site or shipping point. Taxes, 
if applicable, should also be included. If tax exempt, the tax exemp- 
tion number or a copy of the tax exemption certificate should be 
includedlattached. 
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Apreprinted statement on the purchase order form should designate 
that signed receipts for all deliveries must be attached to the vendor's 
invoice and that all invoices must include the project name, project 
number, and the product cost code (These duplicate receiving tickets 
will help the accounting department verify that deliveries have actu- 
ally been made since receipts from the field are often misplaced.) 

Another preprinted statement on the purchase order form should 
stipulate that the price(s) included in the purchase order are not sub- 
ject to change without prior notification, in writing, and presented 
before the delivery of the purchased material or equipment. 

There should be a line for the signature of the person issuing the pur- 
chase order; some contractors require the recipient (vendor) to sign one 
copy acknowledging receipt of the terms and conditions. 

Any special delivery instructions should be appended to the purchase 
order, such as "All deliveries must be made between the hours of 7:30 
A.M. and 3:30 P.M." or "All deliveries to be made via Elm Street entrance 
to project." 

The job superintendent should be consulted before establishing a 
delivery date, and if deliveries are scheduled for several weeks or months 
ahead, a statement such as the following should be added: "Do not 
release for shipment unless authorized by Mr. Joe Purcell, Project 
Superintendent" (or whoever is authorized to make releases). 

A copy of the purchase order should be distributed to the Accourlts 
Payable department so it can be compared to the invoice when submit- 
ted for payment. Another copy can be filed in the project Purchase Order 
file or in the file pertaining to the product or material purchased. 

A copy of each purchase order will be sent to the jobsite so that the 
superintendent is fully aware of all purchases and can either anticipate 
their delivery or schedule deliveries as required. Some materials such 
as extruded polystyrene (ESP) and batt insulation are so bulky that ade- 
quate areas must be cleared and set aside for their delivery. The super 
must be prepared to make these arrangements before shipment. 

Ordering when exact quantities are not known 

When orders for some items such as framing lumber or lumber for block- 
ing are placed, the actual quantities required are not known but only esti- 
mated. Careless storage and handling procedures or unanticipated waste 
factors can increase the actual quantity consumed on the job site, or, con- 
versely, proper storage, handling, and the skillful use of materials may 
result in substantially smaller quantities than originally anticipated. 

Approximate quantities can be used to obtain pricing, but rather 
than stating a specific amount of the product in the purchase order, an 

www.EngineeringEBooksPdf.com



Buying Out the Job 175 

approximate amount can be included within the range of the pricing dis- 
count, and a minimum-size shipment can be stipulated. For example: 
1000 board feet of No.1 HemIFir studs-minimum shipment: 250 bft, 
$245.00/mbf 

This gives the superintendent some latitude when releasing a n  order 
and avoids large shipments that may remain in storage for some time. 
A proviso may be added that  if quantities released exceed those speci- 
fied in the purchase order by, say, 25 percent, a lower price will be sub- 
ject to negotiations. Partial releases provide the superintendent with 
better control over waste and theft. When smaller quantities of fram- 
ing lumber or sheet rock are stored on the job site, it is easier to spot 
excessive waste or theft of materials. I t  may be slightly more expensive 
to have purchases delivered in a series of partial releases, but in the long 
run that might be more economical, considering waste and theft. 

Price protection and the purchase order 

Often, what goes up must come down, and vice versa. Commodities 
such as framing lumber, plywood, and drywall prices rise and fall over 
the short term, and are often influenced by the residential housing 
market, and recently by worldwide demand for certain basic building 
materials such as cement. 

There are several ways in which purchase orders can be negotiated 
to obtain a full or partial measure of price protection. When purchas- 
ing transit or ready-mix concrete, i t  is standard to request that the sup- 
plier guarantee the price for the duration of the project. Other factors, 
some of which might not be so apparent, should also be considered when 
purchasing ready mix concrete. 

Projects constructed in those parts of the country where winter means 
cold weather require "winter concrete." For those in southern climates, 
the term winter concrete refers to concrete shipped from the batch plan 
during certain times of the year when temperatures are likely to fall 
below, or remain close to, freezing. The ready-mix supplier will gener- 
ally begin shipping winter concrete on a pre-established date, and pub- 
lish this date to all customers. At that time, the supplier will heat the 
sand and aggregate before it goes into the mix and will add hot water 
to prevent the mixture from forming ice crystals before the heat of 
hydration process begins. Standard procedures call for suppliers of 
winter concrete to automatically add an  up-charge for each cubic yard 
shipped after the specified date; not all plants establish the same date 
for the start of winter concrete shipments. 

By estimating how much concrete will likely be placed during the 
winter months, the project manager may be able to negotiate a more 
favorable price for winter concrete during their initial dealings with 
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the ready-mix suppliers. With respect to lumber and sheetrock, negoti- 
ating a firm price for extended deliveries can be a two-edged sword; if 
prices advance in coming months, savings will accrue, but in a falling 
market, the supplier will benefit. For large quantity orders, pricing 
arrangements with suppliers can usually be made with provisions to 
adjust prices in changing market conditions, or the project manager 
can lock in a firm price and gamble on making the correct decision; 
however, suppliers of basic construction materials are very aware of 
market trends and will price their products accordingly. 

Is price the only consideration? After reviewing the plans and specifi- 
cations, and discussing the job's progress with the field superintendent, 
a shopping list of materials required (with approximate delivery dates) 
can be established. 

Price is important, but other variables enter into the equation. For 
example, a better grade of framing lumber may result in less waste and 
discards, and therefore cost less overall than a lower grade, where waste 
factors may be greater. 

Or less expensive material may not be readily available and using a 
more expensive grade will result in continued, uninterrupted opera- 
tions. No need to be reminded of the high cost of labor and what a crew's 
downtime costs. So look beyond price to evaluate other options that  
may ultimately be more cost-effective. 

The Domino Theory in purchasing. The purchase of one item may force 
the expeditious purchase of another item. If architectural or custom- 
grade wood veneer doors must be bought, and the intention is to have 
these doors "prepped" (prefitted and premachined to accept hardware 
installation in the field), obviously other items must be purchased con- 
currently. Doors to be installed in hollow metal or aluminum door fiames 
require frames to be purchased along with finish hardware for coordi- 
nation with the frame manufacturer and the door supplier. 

So one delivery-wood doors-will depend upon receipt of approved shop 
drawings from hardware and door-frame vendors before the production of 
wood doors can begin-a process that often requires 14 to 16 weeks lead 
time. 

The purchasing of major HVAC roof-top equipment will be required 
to produce information for the structural steel subcontractor since they 
will need confirmation of the weights and sizes of the equipment in 
order to properly locate roof beams and supports for roof-deck penetra- 
tions, as well as provide the proper dunnage for the equipment. Other 
roof-top accessories, such as  roof hatchs, will also require prompt pur- 
chase in  order to complete the roof-top penetration scheme for the steel 
fabricator, miscellaneous metal, and the roofing contractor. 
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Embedments in concrete foundations or slabs may necessitate the 
early purchasing of miscellaneous steel, even though these steel items 
are not required for many months down the road. It is important to 
think through the chain of events that must be followed in order to pro- 
vide a prompt, well-coordinated flow of materials to the jobsite. 

Pitfalls to Avoid When Issuing Subcontracts 
and Purchase Orders 

The following problems should best be avoided during the issuance of 
subcontracts and purchase orders: 

Intelligent buying is based upon knowing as much as possible about 
the item or items to be purchased. Rather than hurriedly attempting 
to buy out a subcontractor, purchase materials, or pieces of equip- 
ment, spend some time researching exactly what's required, and how 
it might impact other related items. Review the specifications care- 
fully and examine all the drawings to uncover items to be purchased 
that  might appear on drawings where they shouldn't be. Make lists 
of key requirements or use some form of subcontractor interview form 
to jog your memory when discussing these items with the subcon- 
tractor or vendor during negotiations. 

When a project is just getting started, there never seems to be enough 
time to select all of the subcontractors and vendors needed. Thus, set 
priorities and goals that can reasonably be met-fust, second, third, 
and so forth. This priority list can be updated on a daily or weekly basis. 

Create an "A" list-activities that must be accomplished that  day- 
and make a "B" list to be used if all of the A list items have been com- 
pleted. The Alist should not be overly ambitious, but once made, make 
i t  a rule to always complete those items-no matter what. This type 
of discipline will pay off. 

Immediately after a construction contract has been awarded, sub- 
contractors who have submitted bids will begin to call, requesting a 
meeting to review their proposal. Calls from landscape contractors, 
flooring contractors, and painting contractors are often received a t  this 
early period-items that are fairly far down on the project manager's 
list of priorities. Avoid being rude or abrupt, but tell these less-than- 
urgent subcontractors or vendors to call back in two weeks, one month, 
or whatever time may be more convenient. Don't even discuss their 
proposals a t  this early date, you have more important things to do. 

Avoid crisis management whenever possible so that enough quality 
time can be spent on each purchase order and subcontract agreement. 
Again, this relates to time management and doing what is necessary 
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to take care of immediate and near-term requirements. By reviewing 
job sequences and the project schedule with the project superintend- 
ent, one can develop a list of priority items during those first hectic 
weeks of construction activity. 

Recognize the long lead items and concentrate on them. Lumber prices 
can be obtained and analyzed, and a purchase order negotiated, all 
within a relatively short period of time, but hollow metal doors and 
frames require considerable coordination, along with purchasing sev- 
eral related items. 

Although the elevator installation will not commence for months and 
months, this equipment must be purchased early on since shop draw- 
ings will verify or change hoistway openings, miscellaneous items 
such as  sill angles, roof openings, and the configuration of the eleva- 
tor machine room. By reviewing construction sequences, other such 
priority items will undoubtedly be discovered. 

There are difficult decisions to make when potential awards exceed 
the budget and possibly generate losses. I t  is easier to award con- 
tracts and purchase orders when they fall within budget or result in 
savings. The tough decisions arise when the costs of certain subcon- 
tracted items have been drastically underestimated, for whatever 
reason, and all bids exceed the budget. The natural tendency is to 
delay making these awards in anticipation that somewhere, somehow, 
a subcontractor or vendor will appear magically with a price that  
matches the budget. This seldom, if ever, happens. When four or five 
qualified subcontractors submit pricing that  exceeds the estimate, it 
is logical to assume that their bids are correct and the estimate is not. 
If these overbudget items of work are not dealt with on a case-by-case 
basis, and analyzed and finalized in a timely manner, additional costs 
will occur since job progress will likely to be affected by these delays. 

These are difficult problems to deal with, and there are no easy 
answers to them, but positive steps must be taken to resolve them 
promptly in order to mitigate potential losses. Placing the problem a t  
the bottom of the stack accomplishes nothing. 

Do Your Subcontract Agreements Include 
These Key Provisions? 

All subcontract agreements have legal consequences, and any alter- 
ations to existing subcontract formats should be reviewed with the com- 
pany's legal counsel. But the following offer some suggested provisions: 

If not already a part of the subcontract agreement, insert a clause 
binding the subcontractor to the contractor by the same terms and 
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conditions of the contract between the owner and general contractor. 
Although this provision gives the subcontractor the right to be privy 
to the terms and conditions of the general contractor and client con- 
tract, this clause is worthy of inclusion in the subcontract agreement. 
It thus enhances the "flow through" concept, a s  it relates to "paid 
when paid"-the general contract can withhold payment from the 
subcontractor if payment is not received from the owner. If the owner 
is still reviewing a subcontractor's change order and has not yet 
approved it, the general contractor does not have an  obligation to pay 
the sub for work included in that change order. If there are penalties 
for failing to meet the construction schedule, and the subcontractor 
is a t  fault, any such penalties assessed by the owner can be passed on 
to the subcontractor. There are other reasons why the general con- 
tractor would like to apply flow-through owner contract provisions to 
the subcontractor. Think of a few. 

A performance clause that affords the general contractor more control 
over the flow and pace of the subcontractor's work is critical. This type 
of clause generally stipulates "The Subcontractor agrees to commence 
and complete the Subcontractor's work by the date or within the time 
frame set forth in Article X (the article that  includes the project start 
and completion date) and to perform the Subcontractor's work a t  
greater or lesser speeds and a t  such times and in such quantities as, 
in the Contractor's judgment, is required for the best possible progress 
of construction of the job or as shall be specifically requested by the 
Contractor, and the Subcontractor shall so conduct the Subcontractor's 
work as to facilitate and so as not to interfere with or delay the work 
of the Contractor." This clause effectively gives the contractor control 
over the pace of the subcontractor's work, which can then be directed 
to be "sped up" or "slowed down." However, one must keep in mind the 
construction schedule, which if accepted by the subcontractor may 
make enforcement of any "speed up" or "slow down" requests more dif- 
ficult. The subcontractor may take the position that  they have been 
directed to deviate from the initial (baseline) schedule to which they 
were bound contractually. One way to possibly avoid such a dispute 
or claim by the subcontractor is to issue a revised construction sched- 
ule with a revised time sequence for their work and have them accept 
this revision with no time or cost impact. 

A nonperformance clause is as  essential a s  a "performance" clause in 
the subcontract agreement. "Should the Subcontractor fail to prose- 
cute the Subcontractor's work or any part thereof with promptness and 
diligence, or fail to supply a sufficiency of properly skilled workers or 
materials of proper quality andlor quantity or fail in any other respect 
to comply with the  contract documents, the Contractor shall be a t  
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liberty after seventy-two (72) hours (or 48 hours if you so chose) writ: 
ten notice to the Subcontractor to provide such labor and materials 
as may be necessary to complete the work, and to deduct the cost and 
expense thereof from any money due or thereafter to become due to 
the Subcontractor under this agreement." 

An article dealing with changes and change orders is also important. 
Although most subcontract agreements require that  the general con- 
tractor provide written authorization for a subcontractor to proceed 
with extra work, some subcontractors will do so only if they have 
established the cost of such work before starting it. A general con- 
tractor can always fall back on the Construction Change Directive 
(CCD), which is basically a time-and-material instrument, or they 
can insert a suitable clause in their subcontract agreement. "Should 
the Contractor and the Subcontractor be unable to agree as to the 
amount to be paid or allowed because of any alteration, addition, or 
extra work, if so ordered to do so in writing by the Contractor, the work 
shall go on under the order or orders of the Contractor with the under- 
standing that  the reasonable value of such work shall be paid or 
allowed, and in case of the failure of the parties to agree, the deter- 
mination of the amount to be paid or allowed, as the case may be, shall 
be referred to arbitration as hereinafter provided." This assumes that 
a n  arbitration clause is part  of the subcontract agreement. 

Speaking of change orders, there is often confusion about the author- 
ity to authorize change order work and authority to approve related 
costs. Consider the following clause: 

Any extra work must be authorized by the contractor's "office" not the con- 
tractor's "field." The "field may only verify that work has been performed, 
not be responsible as to payment." 

Job cleaning, as previously discussed, is often a contentious issue a t  
the site, but a clause included in the subcontract agreement may make 
it somewhat easier for the general contractor to keep the project clean. 
Subcontractors often claim that  they require a written demand to clean 
up their work before a general contractor can claim them in default and 
backcharge their account for all such associated costs. Occasionally, the 
project manager or project superintendent doesn't have the time to pre- 
pare a written notice. Therefore, just insert the following paragraph in 
the subcontractor's agreement: 

The Subcontractor shall at all times keep the job site orderly and free from 
dirt and debris arising out of the Subcontractor's work. At any time, upon 
the Contractor's request, the Subcontractor shall immediately clean up 
and remove from the job site anything which it is obligated to remove here- 
under, or the Contractor may, at its discretion, and without notice, perform 
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or cause to be performed such clean up and removal a t  the Subcontractor's 
expense. 

Note: Even though no written notice is required, the Subcontractor 
may challenge the verbal one, conveniently stating that they were 
"unaware" that such direction was given. So to be safe, even though a 
verbal directive was issued as required by the subcontract agreement, 
follow up with a written one. 

Subcontracting by the subcontractor, without advance notice to the 
general contractor can present problems such as the lien waiver sit- 
uation previously described. Also the general contractor must be aware 
of the identity of all subcontractors working on the site for safety and 
security reasons. To lessen the chance that these types of situations 
will occur, insert the following in the subcontract agreement: 

The Subcontractor shall not subcontract or delegate all or any portion of 
its work, nor shall it assign any amounts due or to become due or any 
claim or right arising in connection with the subcontract agreement with- 
out the prior consent of the Contractor." (Alert the project superintendent 
to this subcontract provision so they can be sensitive to the presence of any 
lower-tier subcontractors working onsite without the general contractor's 
knowledge and approval). 

Payment issues are always important and the "pay when paid" clause 
is standard issue in most subcontract agreements. Of late, there has 
been increased resistance to this method of payment. Some states 
have passed legislation that voids this "pay when paid' provision, stat- 
ing that it is not in the public interest. In some tight labor markets, 
subcontractors are demanding to be paid when their work is installed 
and accepted, not when the general contractor receives payment from 
the owner. Various subcontractor organizations have mounted cam- 
paigns to eliminate this clause from subcontract agreements. If your 
company has a "pay when paid" clause in the subcontract agreement, 
review any recent court rulings to determine whether this provision 
is still enforceable. 

Delays frequently occur in construction projects and these delays may 
impact subcontractors who share no responsibility for the delays but 
may have incurred additional costs due to the actions of others. These 
"damages," generally referred to in legal terms as consequential dam- 
ages, include such items as loss of productivity, working out of planned 
sequence, extended corporate overhead, an inability to procure other 
work because their supervisors are tied up on the delayed projects, and 
so forth. To fend off such potential claims, insert a "no damages for 
delays" clause in the subcontract agreement, such as: 
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Contractor shall not be liable to Subcontractor for any damages or extra 
compensation that may occur from delays in performing work or furnish- 
ing materials, or other causes attributable to other subcontractors, the 
owner, or any other persons." 

Relationships in this business are very important, and good rela- 
tionships with a nucleus of knowledgeable, hard working subcontractors 
working in an ethical environment will produce buy-outs that are ben- 
eficial to all parties. 
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The Change Orders 

The change-order process can be one of the most difficult aspects of the 
entire construction undertaking, but it doesn't have to be that way. Of 
course, it's almost inevitable that at  some point change orders will be 
issued during a construction project, but the manner in which the change 
orders are proposed, submitted, and resolved can either be contentious 
or it can be a fairly smooth operation. 

The AIA A201 General Conditions document defines a change order 
as a written order to the contractor, signed by the architect and the 
owner, that's issued after the contract has been executed, authorizing 
a change in the scope of work or an adjustment in the contract sum, con- 
tract time, or both. 

The contentious part of the process, however, involves three basic 
elements: 

An interpretation of what constitutes a change in the scope of the 
contract work 

The cost of the work 

How this change or changes affect the completion time of the project 

Owners and their design consultants seem to have the following prob- 
lems with contractors' change orders: 

Contractors don't clearly define the nature of the change order when 
submitted except when it is in response to an AIE-generated revision, 
complete with drawing revisions/specification changes or detailed 
instructions. 
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The contractor does not provide sufficient cost information with 
detailed breakdowns, thus allowing the reviewing party to thoroughly 
examine and understand all costs associated with the change. 

The contractor (project manager) has not scrutinized all accompany- 
ing subcontractor/vendor proposals to insure that  they have correctly 
identified the changes, that the requests are legitimate, the costs rea- 
sonable, and that  the terms and conditions of the contract, such as 
allowable overhead and profit percentages, have been met. 

Each of these elements that  cloud the change-order process, if 
approached professionally, will result in a prompt and equitable clo- 
sure. If approached haphazardly, a feeling of mistrust among the par- 
ticipants will develop and pervade the entire project. Therefore, this 
chapter deals with the procedures that  allow for effective change-order 
processing, and points out the many pitfalls to avoid. 

A Cardinal Rule 

An important rule-of-thumb when preparing a change-order request 
is to first change your perspective. View this request a s  though you 
were the recipient and you were being asked to pay out a substantial 
amount of money for this change in work. Would you approve such a 
request? 

Starting off on the right foot 

Establishing the  proper procedures for the submission of change 
orders needs to be presented a t  the beginning of the project. Even 
though the project manager has successfully worked with the owner 
and their design consultants, as well as various subcontractors on pre- 
vious projects, it's wise to review the steps required to present and 
implement a change order. At the commencement of the project, the 
project manager can review the Protocol for Change Orders refer- 
enced in Chap. 6 with all the subcontractors, and let everyone know 
what is to be expected if they intend to respond to a change-order 
request. 

Change-order work will generally involve the following: 

Changes in scope requested by an  owner, design consultant, or a gen- 
eral contractor or subcontractor for which a lump-sum proposal will 
be required 

Time and material work requested by a n  owner for additional work 

Premium time costs for work that  must extend beyond normal work- 
ing hours 
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Winter conditions, if not included in the contract as a lump sum, or 
included as an  allowance item requiring documentation of costs prior 
to reconciliation 

Reviewing the Important Contents of a 
Change-Order Request 

The following portions of any change order should be reviewed: 

Each proposed change order should contain a brief explanation of 
the nature of the change, and the party initiating it (for instance, 
the owner, N E ,  contractor, subcontractor). All supporting docu- 
mentation such as  letters from the owner, drawingslsketches from 
the  N E ,  requests from the  subcontractor, and so on should be 
attached. 

If the scope of work is increased or decreased, the prior condition and 
revised conditions should be stated (for example, 20-lf railing added 
between Cols 9-10 per A-3.4 dtd 06/04/06: 5-lf railing indicated on 
A-3.4 dtd 04123106-add of 15 If). 

All costs submitted for self-performed work should be broken down 
into labor hourly rates multiplied by the number of hours required. 
The detailed breakdown of each hourly wage rate should include the 
burden for trades involved. Materials should be listed in lineal or 
square feet, a s  appropriate, and the unit cost for each should be 
noted (attach copies of vendor invoices if applicable). Allowable 
overhead and profit should be added as  a separate entry, not 
included in each line item. 

Equipment costs should indicate whether the machines are contractor- 
owned or rentals. The hourly rate and the number of hours idle or 
active should be listed. Signed receipts documenting the delivery and 
return of the equipment should also be included. 

Note: Some owner contracts stipulate that if an  hourly rate is used but 
equipment is rented for more than 5 hours, the daily rate will apply. 
Likewise, i f  the equipment is used for more than three days, a weekly (not 
daily) rate will be applied. Read the owner$ contract to determine i f  
such a provision is included. 

One further note about equipment: There can be both active and idle 
equipment rates for contractor-owned equipment. Idle rates for 
contractor-owned equipment will not only reflect deducting costs for 
the operator and fuel, but should also include a deduction for mainte- 
nance since the equipment is not operating and therefore will require 
less maintenance. 
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If work is time and material, follow all the previous procedures. 

If requested by the owner, the owner's representative may elect to be 
present when change-order negotiations with subcontractors/vendors 
take place. 

(This last statement will provide the owner with some assurance that 
all such negotiations are open and above board-if they had any doubts 
to the contrary.) 

Time and material work 

The project superintendent should obtain daily tickets for all self- 
performed T&M work and sign a copy of each ticket indicating 
acceptance of the number of hours worked, the  number of workers, 
and the equipment provided (both active and idle time and the mate- 
rials consumed). 

For subcontracted work, daily tickets from each subcontractor should 
list the number of hours each tradesman worked and the task per- 
formed. These tickets must be signed by the project superintendent a t  
the end of each day. Tickets should include the equipment and materi- 
als used and a brief description of the work task. 

It is imperative that  these tickets be signed a t  the end of each day 
when the work was performed and not gathered together a t  the end of 
the week for signing. Any discrepancies noted daily may have been for- 
gotten by week's end. 

On both self-performed work and subcontracted work, a description 
of the work being performed is not only necessary for the owner's edifi- 
cation but for the contractor as well. Some proposed change-order 
requests linger a t  the architect or owner's office for months and when 
they are finally reviewed, raise a number of questions that  tax memo- 
ries: 'What exactly was that  carpenter doing for the 32 hours you're 
billing us for on October 23,24, and 25?" "Where was that underground 
conduit extension that was required but not shown on ES-1.1?" A brief 
description of work included on every daily work ticket will prove invalu- 
able in explaining work performed four months earlier that's just now 
being reviewed by the owner. 

The verbal authorization to proceed 

Although verbal authorization to proceed with change-order work is used 
frequently, written confirmation must follow promptly to avoid any mis- 
understandings of what was authorized and their associated costs. And 
there's no time like the present to do so. If confirmation is not forthcom- 
ing from the architect within a reasonable period of time, the project man- 
ager can prepare a short and simple letter to the ownerlarchitect such as: 
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As of (date work was authorized), (general contractor) is proceeding with 
(work task) based on your authorization to do so. The cost of this work, as 
mutually agreed is $ (or state that it will proceed on the basis of 
time and material) and includes Xpercentage for general contractor's over- 
head and profit. 

I t  does not appear that this work will have any impact on the con- 
struction schedule (or if it will have an impact but the number of days 
can't currently be determined, state "The impact on the schedule cannot 
be determined at this time. We would appreciate receiving your formal 
change order a t  your earliest convenience". 

The project manager should remember that  although there has now 
been a verbal authorization to proceed, followed by a written confir- 
mation, it is still important to obtain that  formal change order from 
the architect. Although the extra work may be completed promptly, i t  
cannot be included on a requisition for payment until the formal 
change order has been issued and signed by all parties. For that reason 
alone, i t  is prudent to press for prompt processing of the formal change 
order. 

What Constitutes "Cost" 

Certain elements of change-order preparation require some rethinking. 
One of which is: What constitutes allowable, reimbursable costs? 

Article 7 of the AIA 201 document is a good guide to follow and states 
that  costs include 

The cost of labor, including fringe benefits 

The cost of materials, supplies, and equipment, as well as the cost of 
transportation 

Rental costs of machinery and equipment, excluding hand tools, 
whether rented from the contractor or from a rental agency 

The cost of premiums for bonds and insurance, permits, fees, sales, 
and use tax 

The additional cost of supervision and field office personnel directly 
attributable to the change 

Other considerations can also impact cost, such as: 

What effect will this work have on the completion of the project and 
will any general conditions costs be affected? 

Will the work in question require premium-time labor to complete in 
order to keep pace with the schedule, or can i t  be accomplished during 
normal working hours with the manpower available? 
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Will the materials or equipment to be incorporated into the work be 
unloaded and distributed throughout the building? If so, what costs 
will this entail? 

Will additional drawings or other reproducibles be required, and will 
they need to be distributed to subcontractors andlor field personnel 
so this work can be performed? If so, the costs for these reproducibles 
and any express delivery costs are legitimate costs and should be 
incorporated into the change order. 

Will additional winter protection be required to complete this work, 
and if so, what are the costs? 

What about the additional costs of the utilities required to complete 
the work? (For example, if the building has reached the point where 
permanent utilities are operable and the contractor is paying the cost 
of their operation, the daily cost of these utilities will be substantial. 
A change order a t  this point should thus include costs to cover a por- 
tion of those utilities, particularly if the contract time will be extended.) 

What about the cost of expensive, depreciable tools such as diamond 
blades for masonry and concrete cutting? If the work involved requires 
considerable cutting, a $500 diamond blade may have its useful life 
shortened considerably. 

When hoisting or lifting equipment is required, remember to add the 
cost of the equipment and the wages of the operator. Also, don't forget 
fuel costs in this age of soaring gas and diesel prices. 

Consider whether additional cleaning costs will be incurred and what 
the added costs will be to dispose of any debris generated by the 
change-order work. 

The project manager may wish to develop a checklist of all potential 
costs to be considered when preparing a change order to insure that al l  
costs are incorporated in future change orders. 

Completion Time and the Change Order 

Is the nature and timing of the change-order work apt to affect the con- 
tract completion date of the project or impact any subcontractor's work 
schedule? Will the work extend the completion date or will it actually 
decrease construction time? In  the case of completion time, even if a liq- 
uidated damages clause is not part of the contract, the general condi- 
tions portion of the budget may be impacted, causing delays of 
subcontracted work not associated with the change-order work. 

Consequential damages 

Although consequential damages may have been excluded &om the contract 
with the owner and from agreements between the general contractor and 
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I 

subcontractor, a brief discussion of the subject will illuminate some con- 
cepts important to change-order work. 

There are several types of costs involved in delayed completion time: 
direct costs or losses, and indirect or consequential damages or losses. 
Direct costs are rather easy to understand: the increased cost of rental 
equipment, increased salaries of management personnel stationed on the 
jobsite, extended field office expenses, and so forth. But consequential 
damages are not so easy to define. They include an owner's lost profits due 
to late delivery of their project, increased interest on their construction 
loan, perhaps increased rental a t  their current location, taxes, and so on. 

A general contractor or subcontractor may also incur added expenses 
when the project's completion is delayed through no fault of their own. 
A contractor or subcontractor may be prohibited from bidding on new 
work because their management staff is still tied up on the delayed 

I project or their bonding capacity is affected, thus their corporate over- 

I head will also be impacted and their reputation possibly tarnished. 

Will contract time remain the same, be 
reduced, or be extended? 

There is a line item in AIA Document G701 (change-order form) that 
refers to contract time: The architect is to confirm that the contract time 
will be increased, decreased or remain the same with the execution of this 
change order. A space is included for the contractor to insert the number 
of days for the anticipated increase or decrease due to the proposed change 
in work. Another line directly below that one has a space in which to 
insert a revised date of substantial completion, if that date will change. 
The project manager should include in their proposed change-order 
request to the architect any potential for change in the contract comple- 
tion time. If unknown a t  the time, the change-order proposal submitted 
by the project manager can write in that space "To Be Determined." 

Most architects are reluctant to sign a document with such an  open- 
ended condition-understandably so. But a t  that time, the contractor 
doesn't really know if the change order will impact the schedule.If that 
"TBD is not acceptable to the architect, insert a number of days that 
will be more than adequate. 

Theoretically, any increase in contract completion time, if accepted, 
can result in a contractor's request for extended general conditions costs 
covering the period of time for that extension, such as: 

I Additional field supervision 

~ Additional field office expenses, including field office rental and supplies 

I Added temporary heat andlor power 

I Added temporary sanitary control 

Additional cleaning costs and debris removal associated with the work 
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1 When a request for an  extension of time is strongly debated by the 
architect, try another approach. Get the architect to agree to the job 

I completion extension time with the proviso that, if the project is com- 
I plete within the original contract time frame, no claim will be made for 

extended general conditions. If the completion extends beyond the con- 
tract date, the contractor will receive a reimbursement of the general 
conditions for the cumulative time extensions included in the change- 
order proposal(s). 

Get it in writing. One word of caution about requesting time extensions, 
members of the project team can change jobs during the life of a con- 
struction project. Although the project manager may have developed a 
harmonious working relationship with the original Owner-AIE team, 
new faces may appear, and previously friendly relationships can turn 
cool or outright cold. If the architect or owner's representative had pre- 
viously stated that  formal time extensions were not necessary, because 
when the time came they would agree to them if need be, the new "team" 
may completely disavow any previous verbal commitments. To avoid 
such situations, it's wise to prepare for the worst and request confir- 
mation of all time extensions if, and when, they are justified. A project 
manager can always use the "what if I'm hit by a car" scenario so as  not 
to imply that the owner-architect representative can't be trusted. Simply 
stated, if there is mutual agreement that a job extension is warranted, 
it should be so indicated in the change order. After all, suppose one of 
the team members is hit by a car tomorrow and there is no documen- 
tation to support the verbal commitment? 

Small-tool costs 

Some subcontractors submit proposals in which they include a "small 
tools" expense as a function of a tradesman's hourly rate. Some are 
rather generous with these numbers, perhaps adding $2.55/h x 40 
hours for a total of $102/week. That buys an  awful lot of hammers and 
screwdrivers, and both owners and architects are sensitive to charges 
like this. There is, of course, some validity to "small tools'' charges if 
they're reasonable and proper. 

Will some hand tools need to be purchased specifically for this addi- 
tional work? Generally, hand tools are excluded from "reimbursable" 
costs, except where a case can be made for reimbursement of special tools 
needed for the change-order work in question. 

Residual value of tools and equipment. When a cost plus or GMP type con- 
tract is in effect, the purchase of some expensive power tools or other 
equipment may be required for the work. Depending upon the length of 
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the project and the use to which these tools or equipment have been put 
to use, they may have considerable residual value. 

Power tools have limited life but may have some residual life after the 
job is complete, so a cost representing depreciation of the power tool is 
a reasonable one to be included in the change order as a cost of work. 

If a contractor decides to purchase such tools or equipment, and the 
purchase price is included in the change order, then a residual value 
should be established and included in those costs. For example, if a 
miter saw is required for some detailed millwork, the change-order 
entry for this equipment might be entered as follows: 

Makita-Model485 Miter Saw $485 

Less residual value 100 

Cost of equipment in this PC0 $385 

If this procedure is rejected by the owner, forego the purchase and rent 
the equipment, possibly a t  a higher rate to that owner. 

When there's a chance the extra work might extend over a lengthy 
period of time, the general contractor may consider purchasing a tool on 
a lease-purchase agreement and then charging the owner sufficient 
rental costs which would ultimately pay for the tool. 

What costs other than bricks and mortar 
should be considered? 

Building permit and bond costs. Building permit costs will generally 
grow as the cost of a project increases from the value included in the ini- 
tial permit. Many building departments monitor the cost of a project as 
i t  proceeds and establish procedures that require builders to pay addi- 
tional fees when costs increase significantly. I t  is rather easy to estab- 
lish a percentage of the total cost of each change order in anticipation 
of having to pay increased permit costs when the project has been 
completed. 

The same is true of bond costs. The cost of the initial bond will rise 
incrementally as  change orders increase the original contract sum. At 
the end of the project, the bonding company will review the total proj- 
ect costs and assess additional premiums based upon those increased 
costs. A call to the bonding company will determine the percentage to 
be added to each change order to cover these added project costs. 

Temporary utility costs. When substantial completion of a building has 
been reached and the architect issues a Certificate of Substantial 
Completion, the building's temporary utilities-gas, water, electricity, 
and telephone systems-are transferred from the builder's account to 
the owner's, unless indicated otherwise in the contract. Change-order 
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work authorized after this transfer of utilities will obviously have no 
impact on light, heat, or power costs. 

But when substantial completion is near but not achieved, the proj- 
ect manager must assess the potential for increased heatinglcooling or 
power costs if change-order work is requested that may extend the orig- 
inal completion date of the project. At that point in time, whether it be 
summer or winter, the permanent heating and cooling systems will be 
in full operation and, depending on the size and nature of the project, 
utility costs could be running at $1000 a day--or more. 

Get together with the owner and their architect and establish a daily 
rate for utility costs by presenting invoices from each local utility com- 
pany in order to substantiate those costs. And don't forget the cost of 
those fasteners-nails, screws, and expansion bolts! More than one proj- 
ect manager has been shocked to find a $2000 bill for stainless steel 
expansion bolts purchased for change-order work which was not 
included in the cost of the work. 

What overhead and profit fees can be 
included In change-order work? 

The application of allowable overhead and profit percentages to change 
orders is normally established in the bid documents and carried through 
to the contract. m i c a 1  restrictions, frequently included in the general 
or supplementary conditions of a contract, or in Division 1 of the spec- 
ifications, will state 

The undersigned (general contractor) agrees that the total percentage for 
overhead and profit which can be added to the net cost of the work shall 
be as  follows: 

For work performed by the general contractor's own forces % 
For subcontracted work % 

Some requirements limit the percentage of overhead and profit on a 
sliding scale. 

For the contractor, for work performed by their own forces: 
Up to and including $100K allow 15% 
$101K to and including $200K allow 10% 
$201K and over allow 5% 

The same fee structure usually applies to subcontractors, but with 
additional restrictions on allowable fees that can be added by their 
lower-tier subcontractors, such as: 

For each subcontractor, for work performed by the subcontractor's 
subcontractor, 5 percent of the amount due the sub-subcontractor. 

There may even be a provision that limits the total allowable overhead 
and profit percentage for the entire change order, such as: Total fees to 
the project are limited to 20 percent. 
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A project manager should review all subcontractor and vendor pro- 
posals to ensure that they have complied with the '%ontract" overhead and 
profit percentages in order to avert questions from the owner and archi- 
tect if any OH&P percentages exceed those limits. The architect may also 
insert a clause in the specifications that dictate the way in which over- 
head and profit is to be computed on certain types of change orders. 

When credits and charges both apply 

A statement may be included dealing with the method of establishing 
net cost when changes in the work result in cost increases or credits. 
Scrutiny of subcontractor proposals should include their method of 
applying overhead and profit percentages. Some subcontractors will 
add overhead and profit to the add portion of their proposal before 
deducting their credits, which will surely be detected by the architect. 
If no such procedure is established in the contract, and even if it is, this 
information needs to be communicated to subcontractors to avoid future 
misunderstandings. 

The construction change directive--The CCD 

Article 7 of the 1997 edition of the AIA General Conditions document 
A201 contains a term that first appeared in the 1987 edition: the 
Construction Change Directive. 

This directive is an order prepared by the architect and signed by the 
owner directing a change in the work affecting the contract sum or con- 
tract time, or both. The CCD allows the architect to authorize extra 
work when there is either no time to compile and submit costs or when 
there is a lack of agreement on the terms of the change order, which usu- 
ally means a disagreement over cost. 

The cost of the work to be incorporated into the CCD is to be deter- 
mined by either a mutually accepted lump sum, by any unit prices in 
the contract or by "costs to be determined in a manner agreed upon 
by the parties," which is loosely interpreted to mean a negotiated 
sum. 

The distinct advantage of this CCD provision is that it breaks the 
logjam when neither the architectlengineer nor the general contractor 
can agree on a cost of work but the change-order work must proceed. In 
such cases, the general contractor can start the extra work and provide 
the architect with documented costs that include 

The cost of labor including all fringe benefits 

The cost of materials and equipment, including transportation expenses 

Rental costs of machinery and equipment, excluding hand tools, 
whether rented from the contractor or others 
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Costs of premiums for bonds, insurance, permits, and fees 

Additional costs of supervision and field-office personnel directly 
attributable to the change 

This article specifically states that  in the event of a n  increase in one 
item and a decrease in another, the contractor's overhead and profit shall 
be calculated according to the net increase. Another advantage of per- 
forming work under the CCD guidelines is that the architects will accept 
additional field supervision costs which they might otherwise question 
if components of a lump sum proposal are submitted. 

Be alert to other contract provisions relating 
to change-order work 

Standard contracts modified by the owner can include provisions relat- 
ing to change-order work in sections that appear to be unrelated to the 
change-order work-yet another reason to become familiar with all the 
provisions of the construction contract. 

A "should have known" provision can be tricky if worded like the 
following: 

The contractor has constructed several projects of this type and has knowl- 
edge of the construction and finished product. The contractor shall imme- 
diately notify the architect and owner of any details that do not meet good 
construction practices. By proceeding with the work, the contractor indi- 
cates that all details, construction procedures, and materials shown or 
specified in the contract documents are consistent with sound, standard, 
and acceptable practices. 

Try to get a reimbursement for some extra work with this provision 
in the contract! Then there's the provision that  doesn't allow the con- 
tractor to request extended general conditions when being granted a 
time extension: 

Any extension of time in which to complete the work that has been granted 
by the owner for items beyond the contractor's control shall be the con- 
tractor's sole remedy for any delay, hindrance in performance of work, loss 
of productivity, impact damages, or other similar claims. 

This effectively bars any requests for relief of damages that  may sur- 
face from subcontractors impacted by these changes. This is yet another 
reason for the pass- through provision in the subcontract agreement that 
will pass this owner-imposed restriction to the general contractor. 

Public Works and the Change-Order Process 

A number of government agency equitable adjustment contract clauses 
(change orders) exist, which fall into 10 basic categories: 
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Change orders to the work issued by the owner with full agreement 
by all parties regarding time, cost, and scope 

Constructive changes-hanges that are accidental or unintended (for 
example, correcting a defect in the contract drawings or specifications) 

Differing or changed site conditions 

Suspension of work by the owner 

Constructive suspension of work-acts or omissions by the owner 
which have the effect of unreasonably delaying the contractor's work 

Delays (explained more fully later in this chapter) 

Acceleration-owner demands contract completion, but recognizes 
that justified delays have occurred to warrant an  extended completion 
date 

Constructive acceleration-an unintended shortening of the comple- 
tion time 

Termination for convenience-where the owner can terminate a proj- 
ect prior to its completion or delete major portions of the work 

Termination for cause or default-generally due to poor or nonper- 
formance by the contractor 

When work is performed for municipal, state, or federal agencies, 
additional restrictions, qualifications and procedures can be expected. 
Some governmental authorities will honor a change order only if one of 
the following conditions exist: 

The time required to complete the project is to be increased because 
of conditions beyond the control of the contracting parties. 

Revisions in the plans and specifications, ordered by the local author- 
ity, will result in an  increase or decrease in the cost of construction. 

Unpredictable underground or superstructure conditions are encoun- 
tered which will increase or decrease the cost of construction. 

Some government agencies may only accept change orders that result in 
project 'betterments," thus it is incumbent upon the contractor to prove that 
the change order request meets that criteria. The project manager must 
carefully read the "boilerplate" in all public works contracts to familiarize 
themselves with the terms and conditions required for change-order work. 

Roadblocks to Acceptance of Change Orders 

Why is the change order process so fiaught with problems and frustrations? 
Aren't change orders inevitable in the design and construction process? 
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After all, what could be simpler: a change in the work under contract 
is requested, the nature of the work is discussed, a price is negotiated, 
and the work is completed and paid for on the next requisition. However, 
each participant in the change-order process has their own perspective 
on these events. 

The owner's perspective 

Owners of construction projects select a team of design consultants to 
turn their building program into a set of plans and specifications. A 
contract is then awarded to a builder to build the project. The owner has 
bargained for a complete package, so why is the builder submitting 
change orders when the owner has not made any changes to the proj- 
ect? Sophisticated owners know the answer, even if they sometimes 
refuse to acknowledge it. The plans and specifications are not perfect 
and a contractor may not be aware of those imperfections until various 
components begin to come together as construction progresses. If known 
a t  the time the project was estimated, these drawing deficiencies would 
have, most likely, generated a series of RFIs to the design consultants, 
and also probably added to the cost of the work. So it's almost like a "pay 
me now or pay me later" scenario. Although a few contractors have 
exploited the change-order concept to their advantage, most contractors 
would be content to never issue a change order unless the owner has 
directed them to change the initial scope of work. 

When owner resistance to change orders appears, the contractor needs 
to clearly explain the events that created the need for this additional 
work. 

The contractor's perspective 

The contract prepared by the owner will usually include a general 
conditions exhibit, and tha t  exhibit will frequently be AIA A201- 
General Conditions of the Contract for Construction. This document, 
prepared by the owner's architect, is specific as  to the contractor's 
obligations. 

Article 3.2.1 requires the contractor to "carefully study and compare 
the various drawings. These obligations are for the purpose of facilitating 
construction and not for the purpose of discovering errors, omissions, or 
inconsistencies . . . however, any errors, inconsistencies, or omissions. . . 
shall be reported promptly to the architect." 

Article 3.2.2 goes on to state that "the contractor is not required to 
ascertain that the Contract Documents are in accordance with applica- 
ble laws, statutes, ordinances, and building codes." 

And following through with Article 3.2.3, the architect states that  
any added costs that arise from the contractor's review and queries to 
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the architect subsequent to these reviews may be subject to a contrac- 
tor's claim for additional compensation. 

Thus, the architects, acting in their capacity as the owners' agents or 
representatives, have made a clear case for the creation of change orders 
if any of these criteria are met. 

On the other hand, the contractors have represented themselves as  
professionals, and some of these errors, omissions, and inconsistencies 
that  should have been picked up by a responsible contractor should 
probably not be presented to an  owner as  change-order work. 

The architect and engineer's perspective 

In  the preparation of plans and specifications for today's complex proj- 
ect, by constraints of time andlor money, or both, it is nearly impossi- 
ble for a n  architect and engineer to produce that perfect set of documents. 
The language in the standard contract documents prepared by the 
American Institute of Architects recognizes these limitations. 

Some "errors and omissions" are minor in nature-for instance, a 
door shown on a floor plan as a 3070, but included in a Door Schedule 
as a 2868. Other design deficiencies may be more significant in scope 
and cost and the contractor should request clarification before deter- 
mining whether a claim for a n  adjustment to the contract price is war- 
ranted. A whole series of minor inconsistencies throughout the drawings 
may have an  impact on costs, but a single one may not. Thus, both con- 
tractor and architect need to review these types of matters in their 
proper context. 

The contractor must show the architect that they will approach such 
matters with a degree of reasonableness, and the architect, in turn, 
must grant the contractor the same degree of reasonableness when pro- 
posed change orders are prepared due to design deficiencies. 

That hard-working, conscientious architect, aware that  there may be 
some missing details or missing dimensions in their plans and specifi- 
cations, needs to be protected from that  unscrupulous contractor who 
might be waiting to exploit these document shortcomings by generat- 
ing lots of change orders. By the same token, that hard-working, con- 
scientious contractor needs proper recognition from that  less-than- 
perfect hard-working design consultant. 

What is the solution? If owner, architect, and contractor can agree that  
problems will arise relating to the quality of construction documents, 
then the first hurdle in  resolving these problems will have been 
broached. I t  would appear that  the best solution to some of the contro- 
versies that arise over change-order work require that  the owner, archi- 
tect, and contractor be reasonable and  responsive in their approach to 
these problems of extra cost. 
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Is i t  reasonable to assume that  it is the contractor's responsibility to 
ensure that  the mechanical and electrical drawings have been properly 
coordinated with each other, a s  well a s  with the architectural draw- 
ings? If during the coordination process when construction is underway, 
it's determined that  the ductwork, sprinklers, and ceiling-mounted 
recessed light fixtures can't fit in the space above the proposed ceiling, 
and the ceiling can't be lowered, is this not the basis for a reasonable 
change-order request? On the other hand, if additional window block- 
ing is required for proper and secure window installation and this block- 
ing detail is either missing or not sufficiently shown on the drawings, 
is this a legitimate claim for an  extra from the contractor? 

The answer to the first question is 'Yes." The contractor should not 
be held responsible for the coordination of multidisciplinary drawings 
when a reasonable amount of above-ceiling space has not been allotted 
to accommodate all utilities. 

The answer to the second question is "No." It  does not seem reason- 
able for an  architect to precisely detail window blocking, or roof block- 
ing or other similar types of blocking since different suppliers have 
different requirements and a n  experienced and competent general con- 
tractor ought to be familiar with the required blocking details. Similar 
questions regarding responsibility should be viewed with an  eye to what 
is reasonable-and when reasonable parties come together, some of the 
difficulties in implementing and approving change-order work may be 
eliminated. 

Can trade-offs help? The project manager should be sensitive to the 
fact that  the architect does not relish advising their client that  extra 
costs may be involved because of design errors, omissions, or inconsis- 
tencies in the drawings or specifications. Compromise solutions may 
resolve some of these problems. 

One approach that  a n  architect is often willing to accept is the 
"trade-off' solution. If the contractor is able to substitute another 
material or product of similar quality, but that  material or product is 
somewhat less expensive and the savings would offset the added costs 
in the proposed change order, is the architect amenable to this solu- 
tion? It is important tha t  the  contractor present these proposed 
changes or trade-offs honestly. If, in fact, the substitution is of lesser 
cost, but still retains the quality level the project requires, the contrac- 
tor could possibly offer a slight credit using the balance of the savings 
to offset the added costs. 

But sometimes when a reasonable approach does not prevail, the 
project manager must adopt a different tack when a proposed change 
order meets stiff resistance from the owner and architect. Using legal 
concepts in a nonconfrontational approach may be helpful. 
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Two legal terms might be offered up when an architect displays reluc- 
tance regarding the added cost of change-order work. The first is quan- 
tum meruit, and the second is unjust enrichment. Both present the 
project manager with two added approaches to resolving change orders. 

Quantum meruit. The Latin term quantum meruit (pronounced "quantum 
mare-o-it") is also referred to as a "quasicontract" method of recovery of 
costs associated with change orders. Both terms refer to the fact that 
this additional change-order work benefits the owner even though the 
extra work does not meet the specific contract language required to deal 
with the procedures for change-order approval. The contractor must 
prove that  the owner has, in fact, benefited by the work that  was com- 
pleted and accepted by the owner. Recovery of costs is based on the 
owner's implied promise to pay for the benefit received by the incorpo- 
ration of work into their project. If there is a dispute between the owner 
and contractor over change-order work, and whether it was performed 
within the terms and conditions of the contract, the contractor may be 
able to base their claim for reimbursement on the quantity and quality 
of the extra work and the benefits that accrued to the owner after the 
additional work was completed. 

Unjust enrichment. Requesting reimbursement for change-order work 
utilizing the theory of unjust enrichment is based upon a contractor 
claim that  the owner has been enriched by the work performed by that  
contractor. The concept of 'You can't get something for nothing" is the 
essence of unjust enrichment. If the project manager proceeds with 
change-order work based on a good-faith verbal commitment from either 
the architect or the owner, and this oral agreement for extra work is not 
confirmed in a letter or memorandum, how can the project manager pro- 
ceed? Now that the work has been completed, the project manager's 
request for a change order is met with silence from the architect or 
owner who doesn't recall authorizing the work or doesn't recall any such 
high price being quoted. With no written authorization to document the 
approval of extra work, the project manger is now rightfully concerned 
about receiving payment for the cost of the work and their fee. 

Hypothetically, let's assume that this change involved upgrading the 
specified birch hollow core doors to oak veneer, solid core doors. If 10 
doors were involved, for example, and the additional cost of each upgrade 
was $200, the total cost of this extra work would be $2000 plus contractor 
mark-ups. The owner, very clearly, has had his project enriched by this 
contract modification, and value has obviously been added by the nature 
of this change in the work. If i t  appears that  no change order will be 
forthcoming from the owner, the project manager should familiarize 
them with the concept of unjust enrichment while sending them a letter 
requesting a change order for the work. 
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The owner may argue the costs associated with this change and require 
documentation to substantiate every aspect of the $2000 plus change, but 
the argument that value has been added to the job by virtue of this change 
cannot be denied or dismissed. This is another approach to be pursued in 
order to get that written change order issued and approved. 

Betterments and enrichments. The two terms, betterments and enrich- 
ments, are somewhat similar to the unjust enrichment concept in the 
previous paragraph, except that  they're likely to appear in some public 
works contracts. Therefore, the project manager should be familiar with 
their implication, which may find applicability in private sector work. 

The example of the upgrade from birch doors to oak doors would be 
considered a betterment, and thus subject to the acceptance of a change 
order. However, if the fire marshal or building inspector conducted an  
inspection of the structure prior to the issuance of a certificate of occu- 
pancy and requested that  additional exit or emergency lights be 
installed, along with more fire alarm pull stations or fire or smoke detec- 
tors, the general contractor may have difficulty submitting a claim for 
additional costs for this work in the public sector. 

Remember that the contract provision limiting the contractor's respon- 
sibility for compliance with local building codes was in the general con- 
ditions contract generally attached to private sector contract work. Public 
sector work may not use this same AIAA201 document, and therefore 
their contractor responsibilities may not include such provisions. 

The public owner may interpret this additional fire protection work 
to be such that  it does not make the project any "better," but was 
required simply to comply with the local ordinances as  interpreted by 
the local officials. The contractor, on the other hand, will certainly argue 
that  these extra cost items are indeed betterments. Without these 
changes, a Certificate of Occupancy (C of 0 )  would not have been issued, 
the building would not have been habitable, and would therefore have 
no value a t  all. The project would be enriched only when the Certificate 
of Occupancy was issued, and that  would occur only after the extra 
work was completed. 

Liquidated Damages and the Change-Order 
Process 

When change orders increase the completion time of the project, extra 
costs may be warranted for such items as extended general conditions. 
Therefore, owner recognition of a n  extended schedule is important. 
When a liquidated damages (LD) clause is included in a contract with 
the owner, recognition of an  extended schedule is critical to avoid costs 
imposed by the owner for late delivery of their project. 

www.EngineeringEBooksPdf.com



The Change Orders 201 

A liquidated damages clause stipulates that  a certain monetary pay- 
ment will be paid by the general contractor for failure to deliver the con- 
struction project on the date of completion set forth in the contract or 
adjusted by the change order. These payments are generally computed 
on a daily basis-for example, liquidated damages of $5000 per day will 
be assessed against the general contractor for every day work goes 
beyond the date of completion stipulated in the contract or adjusted for 
by any change orders. Any such extensions of time granted by the archi- 
tect and owner and included in approved change orders will be taken 
into account in these calculations. 

A typical liquidated damages clause 

Aliquidated damages clause will usually be inserted into the paragraph 
in the contract that refers to "contract time." It  will likely be similar to 
the following: 

If the work is not substantially completed in accordance with the drawings 
and specifications, including any authorized changes, by the date specified 
above, or by such date to which the contract time may be extended, the con- 
tract sum stated in  Article (whichever article contains the contract sum) 
shall be reduced by $ (the daily value of liquidated damages) a s  
liquidated damages for each day of delay until the date of substantial 
completion. 

It is important to note whether the contract defines "daf as  a calen- 
dar day or a workday. 

Although the intent is to have the contractor pay the owner for dam- 
ages incurred due to the late delivery of the building, the liquidated dam- 
ages clause states that  the total LD amount will, in actuality, be 
deducted from the final payment, since it has the effect of decreasing 
the contract sum. 

The purpose of the liquidated damages clause. Some contractors view 
the liquidated damages clause as a penalty clauses monetary slap on 
the wrist for late delivery of a construction project. But an  LD clause in 
a contract is not a penalty, and if included as such, it must include a 
bonus clause for early completion of the project, or else in the eyes of the 
law, the LD clause is voided. The purpose of the LD clause is to com- 
pensate the owner for late delivery of the project without having to 
pursue a legal recourse to collect damages. 

For example, a n  office building developer may have signed leases 
affording tenant occupancy on January lst, but because of late delivery of 
the project by the contractor, occupancy must be extended to January 21St. 
Obviously, the landlord has been deprived of income for this three-week 
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period, and the LD will compensate them for this loss. The tenant may 
have had to extend their old lease and would expect to be reimbursed 
for those costs. 

One of the key elements of the liquidated damages clause is a defini- 
tion of what is meant by "complete." The typical LD clause defines com- 
pletion as "substantially complete," a condition certified by the architect. 
Substantially complete means that the structure is a t  that  point where 
i t  meets the purpose for which i t  has been designed. A certificate of 
occupancy from the local building department is notification that  the 
building can be occupied, but the structure does not have to be 100- 
percent complete. The lack of carpet in the lobby or possibly unpainted 
walls do not affect occupancy nor the definition of substantial comple- 
tion. So the issuance of a certificate of Substantial Completion or a 
Certificate of Occupancy, in most cases, is enough to stop the LD cal- 
endar while the building is still under construction. 

Enforcement of the liquidated damages clause. Liquidated damages 
clauses will not be enforced by the courts if they are construed as penal- 
ties to be levied against the contractor. Even though the contract lan- 
guage states that  the liquidated clause is not a penalty clause, that 
stipulation is not binding without meeting certain criteria. 

1. The amount fixed as the daily dollar amount of damages must be a 
reasonable assessment of the costs the owner will incur if the proj- 
ect is not completed on time. 

2. The effects of the breach of contract (inability to finish on time) must 
be very difficult to establish a t  the time of contract preparation. 

The amount of the liquidated damages must bear a relationship to 
the real, not imagined, harm to the owner if completion is delayed. In  
a court case referred to as  Harty v. Bye,483 P.2d 458 (1971), the 
Supreme Court of Oregon ruled that, although a contract contained 
a liquidated damages clause and the contractor did not complete the 
project on time, the owner was unable to substantiate proof of actual 
losses due to the late completion. In  another court case, known a s  
Nomellini Construction Company v. Department of Water Resources, 
96 Cal. 682 (1971), neither party could establish the amount of dam- 
ages which were incurred as  a result of the other party's delays. The 
court said tha t  if i t  i s  not able to discern a clear-cut distinction 
between the damages caused by the  parties, liquidated damages 
cannot be assessed. 

A further illustration of unenforceability is the case of Mosler Safe 
Company v. Maiden Lane Safe Deposit Co., 199 N.Y. 479 (1910). There 
was a liquidated damages clause in the construction contract and when 
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the contractor completed the work later than the date specified in  the 
contract, final payment was requested. The owner, however, was deter- 
mined to invoke liquidated damages. During the court action, the con- 
tractor stated that they had been delayed because the architect required 
the work to be installed in a manner different from that indicated in the 
contract drawings. The contractor also claimed that  the architect 
delayed the job by not acting promptly on shop drawings submitted for 
review. The court ruled that when delays are caused by both parties, it 
will attempt to apportion the damages and will refuse to enforce the liq- 
uidated damages provision in the contract. 

When the contract does not include an LD clause. Just  because a con- 
struction contract does not include a liquidated damages clause, the 
contractor may still be subject to "actual" damages, which in some cases 
may exceed those of the liquidated damages. Delays in completing a proj- 
ect where LDs are not included may subject the contractor to the actual 
damages the owner incurs due to failure to meet the contract comple- 
tion date. So what's the difference? 

When a liquidated damages clause is to be inserted in the owner's con- 
tract, the owner calculates the added costs they will incur if the project 
is late. Costs such as interest on construction loans, loss of revenue from 
rental income if an  office building is involved, or possibly loss of income 
from operations for a hotel or manufacturing plant are calculated. These 
costs, assembled as accurately as possible, may fluctuate during the 
length of construction as interest costs increase or economic conditions 
change. Under the LD concept, the owner can only collect the damages 
in the per diem amount indicated in the contract even if their actual 
costs exceed that per diem. The concept of "actual damages" does not 
limit the owner to a specific amount, but they can collect as much as they 
can prove in a court of law. As a general rule of law, damages do not have 
to be precisely calculated or even documented, but they must stand the 
scrutiny of what is reasonable. 

Change Orders Reflecting Costs 
Due to Job Delays 

Some delays encountered by the contractor allow them to extend the 
completion time of the project and be compensated accordingly via 
change orders. Some delays do not. 

Delays occurring in construction projects can be categorized a s  
follows: 

Excusable. The contractor is granted a time extension, but no mone- 
tary compensation. 

www.EngineeringEBooksPdf.com



204 Chapter Nine 

Concurrent. Delays occur, but neither the contractor nor the owner 
can collect monies for damages due to these delays. 

Compensable. Delays for which either the owner or the contractor is 
entitled to additional monies. 

Excusable delays 

Excusable delays allow the contractor to extend the completion date of 
the contract but may not allow them to recover costs associated with the 
delays. This list of excusable delays includes 

Acts of God 

Fires or other significant accidents 

Illness or death of one or more of the contractors 

Transportation delays over which the contractor has no control 

Labor strikes or disputes 

Unusually severe weather 

Concurrent delays 

Concurrent delays happen when two or more delays occur within the 
same time frame, both or all of which impact the project's completion 
date. These types of delays are also called overlapping delays, for obvi- 
ous reasons. Concurrent delays may be caused by the owner or the con- 
tractor, but if it appears that  both are responsible and these delays 
overlap, neither party will be able to recover damages; the owner can't 
assess liquidated damages and the contractor cannot collect for damages 
due to the delay. 

Compensable delays 

Compensable delays, a s  defined by several court decisions, are those 
delays for which damages can be claimed. Compensable delays include 
delays caused by elements beyond the control of the contractor, but 
within the control of the owner (including their design team). Changes 
in the work, access to the site, and site conditions differing materially 
from those specified in the contract are some other examples of com- 
pensable delays. Specific court cases established some delays a s  
"compensable." These are listed next: 

Delays in the approval of shop drawings submitted by the contractor 
[Specialty Assembling and  Packing Co. u. United States, 274 Ct.Cl. 
153 (1 66)] 
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Delays caused by the owner's improper inspection procedures [Gannon 
Company v. United States, 189 Ct.Cl. 328 (1969)l 

Inadequate or defective drawings or specifications [United States v. 
Spearin, 248 U.S. 132 (1918) and J.D. Hedin Construction Co. v. 
United States, 171 Ct.Cl. 70 (1965)l 

Contract changes when the nature of the work changed affects the orig- 
inal or unchanged work and causes an  extension of time [Conduit and 
Foundation Corp v. State of New York, 425 N.Y.S. 2d 874 (App.Div. 1980)l 

Owner work-force interference. The owner, complying with the pro- 
visions of the contract is allowed to award separate contracts for work 
on the project and this may affect the general contractor's work. Such 
a situation could arise on a union construction worksite when a n  
owner engages nonunion subcontractors and jurisdictional disputes 
lead to work stoppages. [Bateson Construction Co. v. United States. 319 
F.2d 135 (Ct.C1.19630)] 

Documentation required for excusable delays. With respect to excusable 
delays (those delays that extend the contract time but won't support a 
claim for additional monies), the project manager should submit a writ- 
ten request for a project extension whenever it occurs, even if it appears 
at a time when the job is ahead of schedule. If unforeseen events create 
delays of any nature as the project progresses, this early request may 
prove the necessary cushion to offset potentially costly penalties 
assessed by an  owner. 

When a request for a project completion extension is submitted, there 
may not be a n  immediate response from the architect or owner. If a 
response has not been received after a week or so, it is prudent to write 
another letter referring to the first request and stating that  if there is 
no response to the second request within, say, five (5) days after receipt, 
it will be assumed that  the delays have been accepted and therefore the 
contract completion time will be extended by the requested number of 
days. This will surely trigger a fast response. 

Weather delay documentation. Severe or adverse weather delay procedures 
may be defined in the construction contract but if no mention is made, 
actual weather delays are generally measured against the 10-year aver- 
age for the specific time of the year and the location of the project. If the 
number of actual delay days is not unusual for the area a t  that time of the 
year, the contractor may not be entitled to a delay no matter how severe. 

It is important that the job superintendent or project manager dili- 
gently document weather conditions on the daily time sheet or daily diary, 
and they should be reported a t  the start of the workday, a t  noon, and a t  
mid-afternoon. If inclement weather delayed the start of work or canceled 
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the entire day's work, the report should contain an  entry such as: No 
work day today due to extremely heavy rains from 6:30 A.M. to 10:30 A.M. 

If any workers had reported for work awaiting a decision on whether 
the day would be considered a "no-work day, that should also be noted 
in the report identifying these workers by name. A visit to the local 
weather bureau's Web site to determine the amount of rainfall during that 
period is also advisable, and a download can be attached to the daily log. 

Pitfalls to Avoid when Preparing 
Change Orders 

The initial submission of a proposed change order should be complete in 
every respect. Enough documentation should be attached to describe the 
changed condition, sufficient and detailed cost data to allow the architect 
to analyze the change request and any other explanatory information. It is 
important to avoid a series of questions raised by the architect regarding 
scope or price. The back and forth Q&A procedure that often accompanies 
the contractor's proposed change order is what prolongs its resolution. 

The following pitfalls-to-avoid list may be helpful in that  regard: 

To avoid questions regarding the billable costs for labor and equip- 
ment, prepare a detailed hourly rate for each type of labor that may 
be potentially incorporated in change-order work, and a schedule of 
hourly rates for equipment. Submit this list to the architect in the ear- 
liest stages of the project to obtain acceptance of these rates, which 
will help prevent future disputes over labor and equipment costs. 

Hourly rental rates continue even though the equipment is idle. If 
work is delayed pending certain decisions from the architect or owner 
and the equipment is idle, these costs should be included in the cost 
of the work. If the operator is also on standby, their hourly rate should 
be included just as though the piece of equipment was being operated. 
Costs billed as "idle" or "equipment downtime" should be submitted 
with a brief explanation: Backhoe-Active rate: $65.00/hour exclusive 
of operator; Idle rate: $50.00 reflects no fuel or maintenance costs. 

Consider whether the cost of work will require premium-time work. 
I t  may be beneficial to the owner to proceed with overtime work to 
avoid delay claims from other trades dependent upon this work in 
order to proceed on schedule the following day. 

If overtime is required, particularly if extended periods of premium- 
time are involved, consider the effect of lower worker productivity and 
increase the number of hours and the total cost of labor proportionately. 

Lump-sum proposals from subcontractors must be broken down into 
labor, materials, and equipment, with overhead and profit added as a 
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separate line item. Will an  owner or architect be able to understand the 
nature and extent of all costs for which reimbursement is requested? 
Could you if you were an  owner? 

Be specific about the reasons for requesting change-order work. Include 
copies of portions of the drawings or specification section-MI, RFI, and 
SK-to clarify the claim and include them as additional back-up. 

What about costs to distribute materials or equipment from the deliv- 
ery truck to those areas of the building where they are to be installed? 
Are they included? 

Review all potential general conditions costs such as added utility 
costs, equipment rentals, small tools, scaffolding (up and down) winter 
condition, additional copies of plans, andlor specifications required for 
distribution of subs and vendors. 

Review all scope issues to confirm that the proposed change does or does 
not involve deletion of any work that may create a credit to be applied 
against the added costs. How often have you heard 'Where is my credit 
to delete 3 cubic yards of concrete for those sidewalk changes?" 

The Change-Order Cost Checklist 

Three categories of costs should be considered when preparing a change 
order: direct costs, indirect costs, and impact costs. 

Direct Costs Hard dollar costs required to complete the work, such as: 
Bond premiums 
Coordination of trades 
Equipment-whether active or idle; with or without a n  operator 
Estimating costs 
Insurance premiums 
Labor, fringe benefits, payroll taxes (Tip: When figuring the hourly 
rate for a salaried employee, don't forget they only work 50 weeks 
per year (assuming a 2-week vacation) so divide their yearly salary 
by 50 weeks and again by 40 hours to get the hourly rate) 
Material rehandling costs 
Materials, taxes, delivery costs 
Phone calls 
Photographs 
Postage, express deliveries 
Rental equipment or contractor-owned equipment equivalent rates 
Restocking charges 
Safety equipment 
Subcontractor costs 
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Temporary heat 
8 Temporary protection 
8 Travel-autos, tolls, parking 
8 Utility costs for the building under construction 
8 Winter conditions 
Indirect Costs Costs not allocated to any specific item of direct work. 
These fall into two basic categories: 

Field Overhead: 
Project management staff 
Project engineer 
Project superintendent 
Field office and field office supplies 
Temporary utilities (light, heat, power, data communication, etc.) 

Home Office Overhead: 
Accounting and payroll costs 
Corporate management 
Change-order preparation, research, negotiations 
Computers and office equipment 
Insurance 

Impact Costs Costs associated with changes that  impact project 
performance, such as: 
8 Loss of productivity due to trade stacking, or other inefficiencies 

Idle equipment and idle equipment maintenance 
Under absorbed corporate overhead 
Lack of availability of skilled tradesmen 
Cost of disruption to the orderly flow of work; working out-of- 
sequence 
Cost of extended warranties of equipment being installed during the 
project 

Effective Change-Order Control 

The following are some guidelines for effective change-order control: 

Alert all project participants (the project superintendent, foreman, and 
others with a role in the project) to be sensitive to all suspected 
changes in scope and report them to the project manager immedi- 
ately. The project manager can then determine whether or not to 
pursue the change-order route. 

Instruct the project superintendent to identify and document any 
potential changes in their daily report or daily log. Better to err  in 
regards to adding questionable events than to not create the written 
record. 
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When a change in scope affecting the contract sum is identified, notify 
the architect and owner ASAP, even if the exact cost of the work is not 
ascertained. 

Any changes in scope of work or schedules reported from the field must 
be documented by referring to the drawing number and/or detail, 
finish schedule, specification section or name and position of person 
issuing verbal instructions to affect the change. 

Don't let change-order proposals stack up, issue them as soon as they 
are prepared, and in most cases don't combine unrelated changes in 
one change order. In case one is disputed, the entire change-order 
will be delayed. 

Don't wait until the end of the job to submit the change orders. 

Don't forget to note the impact on the schedule. Will completion time 
increase, decrease, or remain the same? 

Determine whether any escalation costs ought to be included in the 
change order if the work will extend the project's completion date, or 
the work will be performed at a time when increased labor and/or 
material costs may be incurred. 

Schedule a postconstruction meeting and review all issued and all 
missed change orders. Request that estimating, purchasing, and field 
supervision attend to review the extent and nature of those change 
orders for which the owner was billed, those change orders in which 
there was no owner reimbursement and those conditions where change 
orders could have been issued but weren't. All attendees should ben- 
efit from what went right and what went wrong. 
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Quality Control and Quality 
Assurance 

There is a difference between quality control (QC) and quality assurance 
(QA). Quality control can be defined as  the standard(s) to which the con- 
struction or assembly of a building component has been incorporated 
into the project's design, while quality assurance is the process that  
verifies these standards have been met. 

When the architect indicates compliance with American Concrete 
Institute (ACI) Specification 301 for cast-in-place columns, the con- 
tractor is directed to install the column plumb to a tolerance of plus or 
minus 114 inch in any 10 feet-that is quality control. The contractor, 
in verifying that  this tolerance has been met, has performed quality 
assurance. 

This issue of quality in construction has gained more momentum 
recently as owners are adding quality to the old demands of competitive 
pricing and schedule adherence, and contractors look a t  quality issues 
to not only enhance their reputation but to control costs. "Do it right-the 
first time" is a mantra more contractors are embracing, recognizing 
that rework is not only disruptive to the project's schedule but also adds 
to their cost of construction. 

Quality Begins with Quality Design 

Respondents to the FMIICMAA's Fifth Annual Survey of Owners in 
2004 had several things to say about the quality of project documents. 
About 98 percent of owners surveyed said that architects need to be held 
more accountable for completing a quality design, one that  can be built 
without numerous change orders and RFIs. 
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About 60 percent of those questioned said that the quality of design 
documents had declined to the point where frequently electrical and 
mechanical subcontractors were actually completing the design using 
their shop-drawing submissions. 

But owners share some responsibility for these problems, too, which 
was also pointed out in the FMUCMAA survey: 

The process of computer-assisted design has not only greatly increased 
productivity but has also resulted in less attention to single elements 
within the design process. 

Owners, demanding compressed design time, compound the lack of 
attention to details and problems associated with coordination issues. 

Tremendous pressure on design fees leads to less-experienced indi- 
viduals working on design details. 

Mechanical and electrical subcontractors and their manufacturer rep- 
resentatives often are more aware of technological advances than the 
design engineers. 

The advances in materials and systems make designs more complex; 
therefore, shop drawings are more accurate in detail than the designs 
created by the architect or engineer. 

On one project, the author of this book was negotiating with an owner 
who kept pressing the mechanical engineer to complete the drawings by 
a certain deadline. The owner persisted and the engineer finally said, 
"Do you want expediency or accuracy? At this point, you can't have 
both." The owner quickly backed down and said that, of course, he 
wanted accuracy. We need more design consultants like that. 

Total Quality Management 

Total quality management (TQM) encompasses elements that form the 
basis of a companywide focus on quality-elements that extend from the 
office to the field. Preparation of the monthly requisition by the Accounting 
department to ensure that all required attachments have been included, 
and making sure the requisition is mailed out on time is a function of 
TQM. Preparing change orders where sufficient documentation and 
cost information is attached so an owner can reasonably understand and 
review the change order is also a function of TQM, just as the QCIQA 
functions in the field fit the TQM mold. 

Over the years, the QCIQA movement has spawned a number of 
processes focusing on quality. Understanding and implementing many 
of these processes or procedures requires professional instruction and 
training, and although several are tailored for the manufacturing indus- 
try, some can be applied in construction. 
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Benchmarking 

Benchmarking is a procedure where a company seeks out and studies the 
best practices in order to produce a superior performance. Benchmarking 
can take several forms: internal benchmarking that  investigates the 
practices and performance within the company; and external bench- 
marking, which compares the company's practices and performance with 
world-class performers. 

Internal benchmarking can initially isolate the performance of a spe- 
cific component of construction for analysis. If the company self-performs 
carpentry or concrete work, a look a t  a project where costs were lowest 
and quality levels were highest would be followed by a n  investigation 
into the practices that  created this quality, cost-effective job. If high 
productivity coupled with strong supervision produced these results, 
this could be a benchmark standard that  is reviewed with all field and 
office personnel with the intent to have these procedures established as 
company standards. If the concrete work was subcontracted and a par- 
ticular subcontractor performed flawlessly and was competitive in their 
price, then the selection process that produced this quality subcontrac- 
tor might be reviewed and implemented as a benchmark against which 
future selections could be made. 

External benchmarking attempts to match the company's operations 
against superior firms in  their field. The Construction Financial 
Management Association (CFMA) in Princeton, New Jersey publishes 
financial data compiled from their members annually. CFMA then col- 
lates this information to create Best in Class statistics. So, a contrac- 
tor in the heavy and highway business can see that  Best in Class 
companies maintain gross margins of 9.3 percent to 9.9 percent, and net 
profit margins of 2.2 to 3.0 percent. But how do they stack up? This is 
called external benchmarking. 

The International Standards Organization 

The International Standards Organization (ISO) was founded in 1946 
to promote voluntary manufacturing and trade communication stan- 
dards. This organization is based in Geneva, Switzerland and the I S 0  
acronym actually refers to the Greek work "isos" meaning equal, not the 
acronym for International Standards Organization. 

I S 0  9000 and its variants I S 0  9001,2,3, and 4 relate to construction 
and involve basic quality management principles, including: 

Management responsibilities 

Quality systems principles . Internal audits 

Contract review 
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Design control 

Purchasing 

Process control 

Product identification and traceability 

Inspections and testings 

Corrective actions 

Handling, storage, packaging, and delivery 

After-sales servicing 

Document control 

Quality records 

Training 

Purchaser-supplied products 

Several construction companies have sought I S 0  certification to indi- 
cate that  they have instituted the basic quality management principles 
as outlined by ISO. In  1980, only two of the largest 100 construction 
firms in the United States were ISO-certified. By 1993, this list had 
increased to 22, and continues to grow. The U.S. Department of Defense 
has adopted the use of I S 0  9000 standards in lieu of their MIL-Q-9858A 
spec where practical. 

One of the more practical aspects of I S 0  involvement in the design 
and construction industry are their efforts to work with other world organ- 
izations to create a common computer language enabling vendors and 
manufacturers to communicate clearly with architects and engineers 
worldwide. Combined with the efforts of various trade organizations to 
develop software that can speak to all participants, a process called 
Interoperability (discussed further in Chap. 16) was created. This is a 
worthwhile exercise that should benefit all contractors-large and small. 

The Six Sigma Approach to Quality 

Motorola Corporation was the originator of the Six Sigma approach to 
quality control. In the 1970s, Motorola sold their Quasar television set 
manufacturing business to a Japanese company located in America. 
Japanese management quickly made changes to the factory's opera- 
tions and, to Motorola's surprise, began producing TV sets with 1/20th 
the number of defects than previous owners experienced. Motorola's 
investigations showed that the Japanese managers used the same labor 
force, and the same technology and designs. Thus, they had to admit that 
their quality control and quality assurance programs compared to the 
Japanese were pretty poor. Over the next 10 years, Motorola devoted 
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considerable time and effort to improving their manufacturing process, 
and thus Six Sigma was born-the letter for sigma in the Greek alpha- 
bet being used by statisticians to measure the variability in any process. 
To achieve Six Sigma, the process cannot produce more than 3.4 defects 
per million opportunities (opportunity being defined as  a chance for 
nonconformance, or not meeting required expectations). 

The Six Sigma approach is to train a small cadre of in-house leaders 
in management techniques required to attain high levels of proficiency 
in the manufacturing process. These full-time highly trained people 
have received 160 hours of classroom training, and are known as Black 
Belts. Lesser-trained project leaders are referred to as Green Belts, and 
to reach this stage an  employee must have five days of classroom study 
and training that  includes project management, quality management 
tools, problem solving, and data analysis. These Green Belts act a s  
assistants to the Black Belts, who also form teams and manage Six 
Sigma projects from concept to completion. 

At the head of the Six Sigma hierarchy is the Master Black Belt, one 
who has achieved the highest level of technical and organizational pro- 
ficiency. These Master Black Belts are the ones that  are responsible for 
the technical leadership within the Six Sigma program. 

The process of improving a particular operation is known as DMAIC, 
where each letter represents a n  operation, a s  explained next: 

D: Define the goals. 

M: Measure the existing system to establish a metric by which 
progress towards the goals can be tracked (for example, create a base- 
line against which to measure progress). 

A. Analyze the system to identify ways to eliminate the gap between 
existing performance and the desired goal. 

I: Improve the system. 

C: Control the new system. 

Although Six Sigma is basically a manufacturing process system, the 
D M C  approach can also be applied to the construction industry. 

From Theory to Practice 

QAIQC in the construction business begins a t  home. The quality of the 
estimating department's product, the quality of the purchasing function, 
and the quality of the accounting department all impact the concept of 
total quality management like a mirror, reflecting the company image 
back into the community. Quality is more a way of life than a process 
since its practice is not merely confined to the workplace. 
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A project manager and a project superintendent don't need I S 0  or Six 
Sigma or any other combination of Greek alphabets to tell them that  a 
concrete slab is substandard or a wall is obviously out of plumb. The 
question remains, will this be handled with an  "I guess its okay unless 
the architect rejects it," or will an  investigation follow to find out why 
this substandard work was allowed and what should be done to prevent 
it in the future. 

Quality starts with a thorough review of the 
contract documents 

The control of quality construction begins with a n  intensive review of 
the plans and specifications. As stated previously, there may be a few 
(or more than a few) deficiencies in the plans and specifications, some 
of which may have been uncovered during the estimating process, while 
others were unearthed by the subcontractors and vendors. The project 
superintendent may have unearthed constructability issues during his 
or her review. The need for all parties to thoroughly examine the docu- 
ments under their control cannot be overemphasized. When problems 
are uncovered early in the game, the impact and associated costs are con- 
siderably less. 

Quality Control and the Specifications 

Various specification sections are loaded with abbreviations of trade 
and professional organization quality standards, but how many con- 
tractors have the full set of American Concrete Institute manuals a t  
$750, or a $299 set of the American Institute of Steel Construction man- 
uals, or a set of ASTM Building Product books for $850? 

A typical cast-in-place concrete specification section refers to both 
ACI and ASTM, and the project manager must often rely on the integrity 
of their subcontractors and suppliers to insure that these specifications 
have been met. 

Without some guide to ASTM E-1155 (the F-number system) for meas- 
uring the flatness of concrete slabs, how does the project superintend- 
ent or project manager verify that the quality assurance levels have been 
met even when testing is performed? How will curling of the slab be dealt 
with (tests must be performed within 72 hours of installation), and 
when should elevated slabs be measured? (Answer: Before the removal 
of shores.) Architects and engineers inserting product and procedure 
quality levels in their specifications should become more aware of the 
contractor's need for specific quality standard information instead of 
simply asserting "Refer to ACI 301-R." 
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Using trade organizations to learn about 
quality standards 

Several trade organizations offer low-cost or no-cost quality standard 
information. The following lists but a few: 

Steel Door Institute. Provides hollow metal frame and door installa- 
tion tolerances 

Southern Pine Inspection Bureau. Offers specifications on southern 
pine framing lumber 

Western Wood Products Association. Offers specifications and toler- 
ances on fir, spruce, hemlock, hem-fir, various types of pine, and other 
species of softwood 

Steel Stud Manufacturers Association. Presents the section properties 
of steel studs, floor joist allowable spans, fastener data, and typical details 

The Preconstruction ConferenceQC and QA 

Some specifications include a provision for a preconstruction confer- 
ence as part of a quality program to deal with specific construction com- 
ponents in order to ensure that both product and installation procedures 
are understood by the installer prior to the commencement of work. 
These preconstruction conferences bring together the general contrac- 
tor, subcontractor, architect, and sometimes the engineer to review and 
discuss the installation procedures outlined in the specifications. An 
experienced installer may offer suggestions to improve quality or will 
listen to tips from the architect on both good and bad past experiences 
with this particular system or component. The preconstruction confer- 
ence affords other related trades involved in the component to listen and 
comment as well. 

Even if not required by their contract, many project managers wisely 
hold their own preconstruction conferences to ensure that  the critical 
components of construction proceed in such a way that  high-quality 
results are achieved. 

For example, let's look a t  a structure that  will have the following 
exterior wall components: 

Steel stud with exterior grade gypsum board or fiberglass reinforced 
gypsum board applied to the outside face of the studs, structural or 
otherwise 

Cavity wall construction with an  application of some form of moisture 
protecting membrane on the face of the gypsum board, wall ties of 
some sort screwed through the sheathing into the stud framing 
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Framed rough openings for subsequent window installation 

Flashings 

1 Brick veneer 

Depending upon how various subcontracts were awarded, several dif- 
ferent trades will be involved in this operation: drywall, metal framer, 
mason, moisture protection, and a preconstruction conference affords 
each subcontractor an  opportunity to review their part in the process 
and possibly offer suggestions to improve the quality of the assembly. 
With the project manager orchestrating the conference, everyone's part 
is clearly delineated and comments are heard, discussed, and resolved. 
Detailed minutes documenting the procedures to be followed should 
prevent any disputes or disagreements over the upcoming procedures, 
a s  well a s  the role of each participant in the meeting. 

Preconstruction conferences or meetings are especially useful when 
working with any of the following construction operations: 

Sedimentation control and maintenance, alerting all subcontractors 
to the process and the care they must exhibit in order to avoid dam- 
aging the installation 

Cast-in-place concrete work 

Structural steel and metal deck work 

Waterproofing-foundations, above grade walls, roof 

Exterior wall assemblies such as  stucco, EIFS, masonry, precast con- 
crete, metal or vinyl siding and metal panels 

Windows, vents, louvers, other types of wall openings that  must be 
flashed into the surrounding wall system 

H Roofing, skylights, hatches, roof penetrations, flashings, curbs, gutters 

H Joint sealers--caulking 

H Gypsum board and related attachments requiring in-wall blocking 
and reinforcement 

Kitchen and bath cabinets, requiring coordination with MEP trades 
and in-wall blocking installers 

Finish wall items-signage, window treatments, artwork requiring 
lighting, and in-wall reinforcement to insure that  sufficient blocking 
is installed for the installation 

Sample panels and mock-ups 

Sample panels are frequently required by the architect so they can com- 
ment on, accept, or reject the quality of the masonry wall construction. 
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Sample panels can also be used to incorporate related work such as  
flashings or items to be embedded in the wall panel by other trades. 

Mock-ups, even if not a contract requirement, can be important por- 
tals to better quality levels. Curtain wall construction often begins with 
the creation of a mock-up that clearly displays structural attachments 
and weatherproofing systems. Masonry exterior walls with complex 
window or glazed openings, several different methods of attachment, 
assorted flashings, and drainage details are certain candidates for a 
mock-up. Even interior wall treatments with splays, soffits, or articulated 
design may also provide a visual display of details that can't be shown 
otherwise. 

The value of a mock-up to the general contractor, and, more particularly, 
to all concerned subcontractors, is the ability to study and change com- 
plicated details before production work begins so as not to impede the 
progress. 

The punch list and QCIQA 

Does the punch list qualify as a QCIQA exercise? It  sure does! In a per- 
fect world, there would be no need for a punch list-all trades would 
inspect their work and correct any incomplete or defective items before 
leaving the job. The project superintendent would inspect the entire 
project, issue a series of "to do" items to each subcontractor and when 
the architect performed their inspection a t  the closing portion of the 
project, no formal punch list would be produced. 

In a previous chapter, we discussed the importance of prompt and com- 
plete project close-outs and the poor impression that  a lingering punch 
list conveys to a n  owner. Neither the project manager nor the project 
superintendent can be everywhere on the site checking on the work of 
each subcontractor, but some rules established upfront and enforced 
religiously throughout the life of the project may get closer to that Zero 
Punch List goal. 

Quality means a clean site. A clean site, one free from accumulated 
debris inside and outside the building improves the quality of work. 
With trash cans placed strategically around the site, a worker will think 
twice before balling up that  leftover lunch and tossing i t  on the ground. 
Conversely, a sloppy, trash-strewn site and building sends the message 
that  order is not a priority on this project. Each project meeting should 
stress the need to keep the various work areas free from accumulated 
debris and offenders should be identified and put on notice to clean 
their area or expect a significant backcharge. 

The field office should be kept in a clean and orderly condition so as 
to send a positive message to anyone attending project meetings that  
cleanliness and orderliness are important to the office. 
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Weekly quality reminders. The weekly subcontractor meeting is the 
perfect forum to discuss and review quality issues. Any "shortcuts" that 
result in marginally acceptable work should be pointed out and accom- 
panied by a statement that  any such work that  fails to meet the qual- 
ity standards of the project manager or superintendent will be rejected 
and must be replaced within the same workday it was discovered-no 
matter how long that  work day is. 

Obviously, the watchdog activities of the project superintendent must 
be apparent to all workers on the site, too. No unacceptable work should 
go unnoticed. 

Developing a Company QCIQA Program 

Developing a QCIQA plan (more commonly known as  a Construction 
Quality Control Plan (CQCP)) involves not only formulating a set of 
policies and procedures, but requires a qualified individual to assume 
the  duties and responsibilities of a CQCP Manager. This manager, 
once the plan is  put in place, will be the  individual responsible for 
the implementation and monitoring of the program, much in the  way 
tha t  a Director of Safety is  responsible for the  company's safety 
program. 

Let's discuss the preparation of a CQCP, which should include, a t  a 
minimum, the following: 

An organization chart showing where the CQCP manager fits into the 
current management hierarchy 

Proposed personnel and support staff 

Designated authorities, and their duties and responsibilities 

Operating procedures-inspections, tests, and related documentation 

The development of a subcontractor and vendor rating system 
whereby supervisors can evaluate and report on subcontractorlvendor 
quality and performance 

Assist in selecting competent, quality-oriented subcontractors and 
vendors acting in liaison with the Purchasing department 

Training sessions to familiarize field personnel with quality issues 

The development of field inspection reports to assist field personnel 
in their inspection procedures 

The inspection checklist method 

The CQCP manager, as part of their responsibilities can develop a series 
of forms to assist field supervisors in their weekly inspection of the 
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work of various trades. These reports not only serve as  a guide, but also 
provide the inspecting supervisor with some basic knowledge of the 
quality points associated with each trade. Figures 10.1 thru 10.5 are 
some examples of these inspection reports: 

Inspection Checklist 

Concrete Placement Project No, 

1. Shop drawings approved and on site. 

2. Verify correct psi ordered from plant. 

3. Chutes, elephant trunks required? 

4. Verify approval of forms and rebar prior to pour. 

5. Requirements for testing, mix design, ingredients. 

6. Test lab notified and tests required. 

Slump 

Number of cylinders 

Temperaturehwk waiting time 

7. Testing required at plant. 

8. Vibrators to be used during pour. 

9. Temporary form openings O.K.? 

10. Arrange for specified curing and saw cut joints. 

11. Arrange for cold weather protection. 

-or 

12. Arrange for hot weather protection. 

13. Embeds available for insertion in pour. 

14. Box-out properly installed in form work. 

15. Verify finishes - smooth troweled, broom. 

16. No troweling while bleed water is on surface. 

17. Slopes to drain properly designated. 

18. Wet spray or curing compound adequately performed. 

19. Traffic over area controlled. 

20. Preparations for repairs at hand. 

General Notee: 

Inspected by: Date: 

FIGURE 10.1 Aconcrete placement checklist. (With permission kom McGraw-Hill, New York.) 
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Ins~ection Checklist 
Concrete Reinforcement Project No. 

1. Shop drawings are approved and on site. 
2. Grade of steel delivered as required. 
3. Spacing coordinated to suit masonry/concrete unlts. 
4. Required clearance of steel from forms provided. 
5. Length of splices and staggered splices as required. 
6. Bends within radii and tolerance are uniformly made. 
7. Additional bars at intersections, openings, and corners provided. 
8. Bars cleaned of materials that affect bond. 
9. Dowels for marginal bars at openings. 
10. Bars tied and supported to avoid displacement. 
11. Spacers, tie wires, chairs as required. 
12. Conduit is separated by 3 conduit diameters minimum. 
13. No conduit or pipe placed belwr rebar materlal except where approved. 
14. No contact of bars is made with dissimilar metals. 
15. Bar not near surface which may cause rusting. 
16. Adequate clearance provided for deposit of concrete. 
17. Verify that contractor has resolved conflicts with embeds. 
18. Verify that contractor has coordinated lor anchors, plping, sleeves. 
19. Special coating as required. 
20. No bent bars and tension members installed except where apprared. 
21. Unless approved, boxing out is not approved for subsequent grouting out. 
24. Rules for bar splices: For 24d lap - multiply bar size by 3 = lap in inches 

For 32d lap - mukiply bar slze by 4 = lap in inches 
For 40d alp - multiply bar size by 5 = lap in inches 

25. AgencyIEngineer inspectic, I is performed, i f  required. 

General Notes: 

Inspected by Date: 

FIGURE 10.2 A concrete reinforcement report (which also contains bar splice lap 
tolerances). (With permission from McGraw-Hill, New York.) 
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lns~ection Checklist 

Metal Framing - Gypsum Drywall Project No. 

Metal Framing 
1. All submittals, samples, shop drawings are approved and on site. 

2. Material is stored in a dry location. 

3. Material galvanized as required. 

4. Studs are doubled up at jambs, unless otherwise required. 
5. Structural and/or heavy gauge studs as required. 

6. Studs allow for movement, slab deflection. - 

7. Studs securely anchored to walls, columns, and floors. 

8. Soundproofing provided at floor and walls as required. 
9. Observe location, layout, plumbness. 
10. Channel stiffeners are provided as requlred. 

11. Special fastening and connections are observed. 

12. Anchor blocking, plates, other equipment provided. 

13. Cut studs for openings are properly framed. 
14. Observe size, gauge of runner, and furring channels. 
15. Hangers are saddle tied, bolted, or clipped as required. 

16. Tie wire for channels to runners properly tied. 
17. Elevation and layout of furring is understood. 
18. Observe that surfaces are plumb and level. 
19. Observe that long single lengths are used. 

20. Control joints are installed per contract requirements. 
21:Requirements for adjoining sudaces of different materials are accommodated. 

22. Seating provided for sound or thermal insulation. 
23. Spacing and construction are as specified. 

24. Observe location of all blocking, bracing, and nailers. 

25. Type, thickness, length, and edges are as required. 
26. Type fastener, length, and spacing as required. 
27. Installation complies with manufacturer's requirements. 

28. Special type suited for damp locations if requlred. 

29. Special lengths are provided as required. 
30. Verify if horizontal or vertical application is required. 

FIGURE 10.3 A metal framing and drywall checklist. (With permission from 
McGraw-Hill, New York.) 

Simple checklists like these can be prepared for all components of con- 
struction from sitework to low-voltage electrical work. With the help of 
a n  engineer or highly qualified subcontractor, checklists can be pre- 
pared for various HVAC components, plumbing installations, fire pro- 
tection, and electrical work. 
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31. Wall board is Installed with staggered appllcatlon. 

32. Internal and external metal/plastic corners as required. 

33. Number of coats of compound required Is provided. 

Level 1 - All joints and interior angles have tape embedded in 

one layer of joint compound. 
Level 2 - All joints and interior angles taped & receive two 

coats of taping compound. 
Level 3 - All jolnts and interior angles taped & receive three 

coats of taping compound. 
Level 4 - Apply Level 3 plus skim coat of joint compound 

over entire surface. 
34. Sandlng between coats is performed. 
35. Feathering is out 12" to 16'. 

36. Provide alr clrwlation with adequate dry heat. 

37. If fire rated, recesses over 16' are boxed in. 
38. Penetrations lght and sealed as required by code. 
39. Verify contractor has coordinated cut-outs and outlet boxes correctly to avoid patching. 

40. Wall board Is held up from floor 318' minimum. 
41. Vertical joints are aligned with door jambs. - 
42. Damaged sheets are not used and are removed. 
43. Observe minimum piecing or joining. 
44. Non-metallic cable, plastic, or copper pipe is not damaged. 
45. Check for bubbles and dimples. 
48. Curing time Is adequate for subsequent finishes. 

General Not= 

Inspected by: Date: 

FIGURE 10.3 (Continued.) 

Focused inspections that use these checklists not only serve as a 
means of checking the work of a particular trade, but of also sending out 
a message that the quality of the project is an important issue with the 
general contractor. Subcontractors can be given copies of the checklist 
after their work has been inspected in order to document compliance 
with "good practices" or to alert them to deficiencies in their work. 
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Inspection Checklist 

Masonry Project No. 

1. Approved shop drawings on site. 
2. Approved samples on site or evidenced. 
3. Sample panel, if required, constructed and approved. 
4. Materials stored off ground and covered. 
5. Correct typelcolor mortar. 
6. Concrete masonry units are not wet. 
7. Reinforcement: type, size on site, spacing specified. 
8. Excessive bending of rebar not allowed. 
9. Pipes, sleeves, boxes located. 
10. No shovel measures for job-mixed grout. 
11. Climatic and temperature controls are acceptable. 
12. Adequate lighting available for good workmanship. 
13. Joint size, type, tooling method as required. 
14. Bonding is as required. 
15. Observe full head and bed joints. 
16. Joints tooled to provide dense surface. 
17. Bond beams in place, properly reinforced and grouted. 
18. Wythes or cavities kept free of excess mortar. 
19. Check anchors & ties for materials, sizes, etc. 
20. Bucks and anchors - secured, plumb, and level. 
21. Provisions for flashings, cut-outs, B later items. 
22. Provisions for parging, if required. 
23. Expansion and control joints are located. 
24. Structural members have suitable attachments. 
25. Debris is removed periodically, not piled. 
26. Protect work from freezing for at least 48 hours. 
27. Clean off splatters. 
28. Observe bond beam filling. 
29. Hollow metal frames fully grouted, if required. 
30. Backfilling after proper securing & support. 
31. Proper support of high walls. 

General Notes: 

Inspected by: Date: 

FIGURE 10.4 A masonry checklist. (With permission from McGraw-Hill, New York.) 
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Inspection Checklist 

Membrane Roofing Project No. 

1. All shop drawings, product data, samples as required and approved are on site. 

2. Attend or conduct preconstruction meeting. Review construction sequence, any deviations 
from approved submittals, field problems, warranty issues. 

3. Before roofing contractor commences work, observe the following: 

a. Surfaces are clean and free of debrls. 

b. Excess mortar or concrete is removed. 

c. All holes, joints, and cracks are pointed. 

d. All rough or high spots are ground smooth on concrete deck. 

e. Wood nailers or other attachment conditions are adequate. 

f. Surfaces are dry as required by manufacturer. 

g. Concrete deck tested for dampness if necessaty. 

h. Slope is as required. 

i. Pipes, conduits, and other roof penetrations are in place and ready to receive flashings. 

j. All sheet metal and roof accessories are in place or on hand to be Installed as the root 
installation commences. 

4. Materials of types required are provided. Materials are identiffable and comply with ASTM 
standards. 

5. If rolled roofing, stand rolls on end and keep free of moisture. 

6. Nails and fasteners are of length, shank, head, and coating required. 

7. Surface to receive roofing is primed, if required. 

8. Observe lap, nailing, and quantky of adhesive applied. 

9. See that membrane is laid so that it is free of air pockets, wrinkles, and buckles. If present, 
rolling may be required. 

10. All surfaces to be kept free of moisture. Under no condition allow exposure of insulation or 
incomplete install membrane to remain overnight without protection. Protect stored material from 
moisture. 

11. Observe installation of cant strips, vertical surfaces, reglets, and penetrations. 

12. Observe sealing of roof membrane envelopes where the use of envelope Is permitted. 

13. All concrete walls to receive r d n g  are primed. 

14. Observe welds; do not allow any skips or unwelded joints. 

15. Avoid plugging of drains and weeps and do not damage adjacent surfaces. 

FIGURE 10.5 Amembrane roofing checklist. (With permission from McGraw-Hill, New York.) 

Quality inspection tips. The following are a few tips to help you with any 
quality inspection tour: 

Inspect for quality on any walkthrough, and at  a bare minimum check 
on quality issues once a week. 
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16. Roofing membrane is fully set into clamping ring. Lead collar flashing is installed and stripped 
in, if required. 

17. Roofing is protected against damage by other trades. 

18. Observe cut samples, if required. Observe that patching of cut samples is properly performed 
where samples are cut. 

19. Clean-up provided after installation; drains cleared. Debris removed from site. 

mefat mas: 

Inspected by: Date: 

FIGURE 10.5 (Continued.) 

Promptly notify a subcontractor or vendor of any unacceptable work, 
materials, or equipment. Set a date for any replacement or rework, 
and later check to see if the date has been met. 

If substandard work or a repeated lack of quality continues, call the 
subcontractor's owner or manufacturer/vendor representative to the 
site to have them observe the poor quality work and obtain a verbal 
commitment to change and improve. Follow up with a written mem- 
orandum of the meeting. If a change in crew supervision is deemed 
necessary, make the request. 

Prior to a subcontract demobilizing, conduct a walkthrough to create 
a punch list and e-mail a copy to the subcontractor's office. Advise that 
all punch list items and unacceptable work must be completed before 
demobilization. Let them know that further payments may be jeop- 
ardized if the work is not done. Also mention that this list does not 
absolve the subcontractor of any future punch-list work issued by the 
architect. 

Remember that the quest for quality is unrelenting and requires com- 
mitment from the top down. Once achieved, however, it can be a reward- 
ing experience. 
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Project Documentation 

The proper documentation of a construction project involves the creation 
of sufficient records to affect a history of the construction process. Proper 
documentation does not mean creating gigabytes of electronic data or 
reams of paper to fill row upon row of filing cabinets. I t  does mean 
making certain that when important events are about to happen, or are 
happening, or have happened in the not-too-distant past, they are accu- 
rately and promptly recorded. The key words are "important" with 
regard to events, and "accurately" concerning recorded. 

That smooth running project of yesterday may turn into a quagmire 
today, and without the documentation to support this turn-of-events, 
grave consequences can result; something which could apply to the gen- 
eral contractor as well if they're asleep a t  the switch. I t  is not by chance 
that this chapter on documentation precedes the one on claims and dis- 
putes later in the book. 

The Documentation Process 

With e-mail used in lieu of letter writing these days, those back and forth 
messages should periodically be downloaded, printed, and filed to pro- 
vide easier access to documents than by scrolling through hundreds of 
messages looking for the right one. Throughout this chapter, "e-mail" can 
be substituted for "letters" in almost all cases. 

Facts rather than opinions are important in every facet of documen- 
tation, although some opinions gathered from remarks made by atten- 
dees a t  a project meeting ought to be recorded separately to shed some 
light on the intent of the comment. 
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Documentation of an  event should consider 

What happened 

When it happened 

How it happened 

When i t  was discovered 

Whether responsibility can be assigned with certainty 

Who was notified 

To whom and when was notification given 
What the impact of the event is 
What immediate action is required, if any, and by whom 

What longer-term action is required, if any, and by whom 
Which party or parties will be responsible for resolving the problem 

Project documentation accomplishes the following: 

Creates a history of the project which can be referred to when simi- 
lar jobs with comparable problems are encountered 
Provides enough information so that, if project reassignments are 
made within the organization, a new project manager can trace the 
job history to date and continue the administration of the project will 
little or no difficulty 
Provides more than mere reliance on one's memory to reconstruct 
various segments of a project's activity long after it has  been 
completed 
Reduces the possibility of future misunderstandings, disagreements, 
or disputes by committing important events or verbal communica- 
tions into writing 

Makes details available in the event that  mediation, arbitration, or 
litigation is pursued 

Recordkeeping is important since it relates to the project manager's 
relations with 

The owner 
The architect and engineer 
Government authorities 
Subcontractors and suppliers 
Field operations 
Office staff 
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Documentation to the Owner 

The form and content of any owner documentation will vary with the 
general contractor's contractual relationship with that  owner. When 
the architect is the owner's agent or representative, most owner-related 
com~unicat ions  will pass through the architect. Some owners may 
also request copies of all documents transmitted to the architect. 
Occasionally, some owners will bypass the architect entirely and direct 
instructions to the general contractor instead. When this occurs, the proj- 
ect manager must alert the architect to the situation with a request to 
ask the owner to transmit future documents to the contractor via the 
architect's office. 

The unique provisions of a GMP contract 
with respect to documentation 

Acost-plus-not-to-exceed-a-GMP (guaranteed maximum price) contract 
requires communication between the owner, architect, and contractor 
for several reasons. All parties want to be kept apprised of any signifi- 
cant cost increases or decreases, and any decisions that may affect the 
cost of the project. 

Subcontractor selection. When a cost-plus or GMP contract is admin- 
istered, the final selection of subcontractors may be subject to approval 
by the owner. If so, copies of the subcontractor quotes along with the proj- 
ect manager's recommendation will be forwarded to the owner. The 
letter accompanying the proposals should include a tabulation of scope 
and prices so that  each quoted price represents equal scope, or is 
adjusted accordingly. 

Included in the letter to the owner is a time frame required for a 
response-within 5 working days, 72 hours, or whatever seems appro- 
priate to maintain job progress. This notice must be monitored so that  
if no response is received within the requested time frame, another 
written request should be sent indicating that  there is some urgency 
attached to a timely response. 

As is the case in all forms of notice, strict monitoring of the requested 
response to that  notice must be maintained, and when no response is 
forthcoming, a second more urgent request must be sent. 

Documentation to an owner from the 
construction manager 

A construction manager (CM) contract creates another dimension in 
owner-contractor relations. The CM is now the owner's agent and con- 
sultant in matters related to construction. Because of that relationship, 
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the documentation takes on a different perspective. The CM's daily 
activities as the owner's agent will require the CM to prepare reports, 
schedules, and various cost and estimate analyses, recommendations 
pertaining to contract awards, general contractor and subcontractor 
requests for extras, and interrelationships with the architect and engi- 
neer, so correspondence that would have previously been transmitted by 
the general contractor to the architectlowner will then flow instead from 
the CM. 

A review of the Construction Management Association of America's 
A-1 document lists the basic services required of a CM, each of which 
requires some form of documentation. 

Time management-preparing a master schedule or milestone schedule 

Cost management-surveying the construction market to provide the 
availability of local construction services, and project and construction 
budgets 

Operating a management information system-preparing various 
reports such as cost reports, cash flow reports, and scheduling updates 

Project management-working with prequalifying bidders, placing 
bid notifications, arranging prebid conferences, conducting bid analy- 
ses and recommendations, organizing postbid conferences, and prepar- 
ing construction contracts 

Setting up project conferences 

Arranging progress meetings 

Reviewing contract documents 

Acquiring approval from regulatory agencies 

Managing change orders 

Monitoring contractor safety programs 

Controlling documents 

The owner's responsibility to the contractor. The owner must not only 
pay the contractor's monthly requisitions, but pay the contractor on 
time. It's also the  owner's responsibility to make all the necessary 
arrangements for financing prior to the  s tar t  of construction. The 
owner's obligation to a general contractor generally commences after 
a construction contract has been signed. Formal bidding instructions 
require general contractors to submit bids to the owner that  must 
remain valid for periods ranging from 30 to 60 days. The owner must 
honor those commitments and notify the contractor of the final deci- 
sion in writing; if the owner doesn't, the contractor is under no obli- 
gation to accept a n  award if one is offered. Why would a contractor 
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want to reject a potential contract? Well, suppose that  in reviewing 
their bid the general contractor discovered that  a major item of work 
had either been inadvertently omitted from the estimate, or seriously 
undervalued. As a result, the contractor may wish to withdraw their 
bid; however, if a bid bond was required, that  would mean forfeiting 
that  bond. 

If the owner fails to abide by the bid notification procedure though, 
and the contractor declines to accept the contract when offered (and a 
bid bond is involved), written notification of nonacceptance to the owner 
along with a request to return the bid bond would be in order. 

The owner also has an obligation, in most cases, to provide certain sur- 
veys and easement information to the contractor if applicable. If the 
required surveys have not been submitted in a timely manner, a letter 
to the architectlowner needs to be sent, along with any follow-up. 

Documentation to the Architect and Engineer 

Correspondence with the architect, their engineers, and consultants 
generally makes up the most voluminous part of the entire general con- 
tractor's recordkeeping process. Most of the following categories of items 
require the project manager's attention. When "architect" is mentioned, 
the word "engineer" may also apply. 

Shop drawing submittals, review, returns 
and logs 

The prompt receipt, review, transmission, distribution, and tracking of 
shop drawings is one of the most critical elements of project adminis- 
tration. Documentation of this process must be complete, accurate, and 
timely. Architects frequently require the general contractor to affix their 
stamp to the shop drawing certifying that  it has been reviewed and 
that  it complies with the contract requirements. Often, hundreds of 
shop drawings are generated and pass through the project manager's 
hands, thus a proper shop drawing log is required to monitor the flow 
of shop drawings. This log should include, a t  a bare minimum: 

A tracking number 

The name of the sender 

The date received 

A brief description of the content 

To whom it should be sent 

The date it was sent 

The date due back 
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Days received-plus or minus the date requested 

The action taken-approved, approved as noted, rejected, resubmit- 
ted, and so on 

Figure 11.1 shows a standard format shop drawing log like tha t  
included in most project management software packages. 

The log must be reviewed periodically a t  the owner's meeting. This is 
important in order to track the flow to and from the architect and to note 
any drawings that  are overdue and when they can be expected to be 
reviewed a t  the subcontractor's meetings, to track the flow of shop draw- 
ings from their vendors, and also to respond to requests for resubmission 
of some questionable shop drawings. Finally, this should be done so as to 
notify a subcontractor of any late submissions and the consequences 
thereof. 

To ensure a successful shop drawing management system: 

Create a tracking log 

Monitor the flow of documents, minimally on a weekly basis 

Provide written notification to the delaying party 

When delays continue, issue a letter warning of the consequences, job 
delays, impact on other subcontractors, out-of-sequence work, and so on 

Requests for Clarification and Requests 
for Information 

Requests for Clarification (RFCs) and Requests for Information (RFIs) 
are used during the bidding process to obtain clarifications or informa- 
tion affecting the cost of the project and, of course, after the contract 
award when an  in-depth analysis of the plans and specifications is made 
by contractors. Requests may have originated from the general con- 
tractor or from their subcontractors and suppliers. 

Because it is not uncommon for RFIs and RFCs to be composed of sev- 
eral hundred documents, a tracking and monitoring device is essential. 
The RFI log answers this need. 

The RFI log (Figure 11.2) should contain the following elements: 

A tracking number 

The date when the RFI was created by the general contractor, or when 
received from their subcontractor (since all RFIs are sent to the archi- 
tect, there's no need for a n  entry of this type) 

The date sent to the architect 

The date when a response is required 
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FIGURE 11.1 A standard shop drawing log. 
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FIGURE 11.2 The RFI log. 
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Abrief description of the question (the detailed question will have been 
included in the RFI itself) 

An answer or response from the architect (the detailed answer will be 
stated in full in the architect's response, accompanying the return of 
the RFI) 

A periodic review of outstanding RFIsIRFCs should take place a t  the 
weekly owner's meeting, where their status should be documented 
accordingly. There again, the monitoring process is important. Many of 
these RFIs will, when answered, impact either cost or time, or both, and 
as such will generate a change-order proposal, starting another process 
that  will require close monitoring. 

Field Conditions Documentation 

When a field condition occurs that requires a construction detail, proce- 
dure, or dimension to be changed, a Request for Clarification often takes 
the form of a field information memo (FIM). FIMs are also used when a 

I 
contractor wishes to change a construction detail and needs to create a 
sketch or narrative in order to convey this information to the architect. 
Conversely, when a n  architect during a site visit requests a change, this 
data can be transmitted to the contractor's field office via a FIM. 

Another similar document is the AS1 (architect's supplementary 
instruction), which may also be issued after a visit to the field. This direc- 
tive may or may not have cost and time implications. Some contractors 
include FIMs and ASIs on the RFI log because they are somewhat sim- 
ilar in nature. 

The affect on "as-builts" 

RFIs, RFCs, FIMs, and ASIs impact another part of the project: the 
"as-built" drawings. Subcontractors should be provided with copies of 
all of these documents as they come forth from the architect, not only 
to determine if their scope of work is impacted but to alert them to 
actual changes in the work that have no cost impact. Even a no-cost 
charge to the plans may affect the as-built drawing(s) for which a spe- 
cific subcontract has the responsibility to produce. This is a further 
reason to distribute all such documents to the field and to interested sub- 
contractors. Some general contractors make it a practice to send copies 
of all RFIs, ASIs, and FIMs to all subcontractors just to ensure that all 
the interested parties have received the information they need. 

Field inspections required before close-in. A subcontractor or general 
contractor may, a t  times, request an  inspection by the architectlengineer 
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of an  item of work before it is covered or enclosed. This will be in addi- 
tion to the inspections required by local building officials during the 
course of construction. There may be a specific structural detail or 
mechanical piping installation that the project manager would like to 
have inspected, or that  may be required by the contract to be inspected 
before being enclosed. An e-mail requesting the inspection, a verifica- 
tion that  the inspection was made, and a report of the results of the 
inspection should be documented. The general conditions of the contract, 
if you recall, state that when a portion of work has been covered with- 
out being inspected as requested by the architectlengineer, the con- 
tractor may have to uncover the area in question for inspection. The cost 
to uncover and recover thus may be borne by the general contractor. 

The Coordination Process 

Coordination problems occur frequently and they reflect the complex- 
ity of today's construction project. Making things fit in their designated 
space requires a great deal of time and effort and a section of the spec- 
ifications generally includes a directive that  the general contractor is to 
instruct that all systems are to be properly coordinated. A typical spec- 
ification will read as  follows: 

General contractor shall circulate coordination drawings to the following 
subcontractors (usually MEP, fire protection, electrical) and any other 
installers whose work may conflict with other work. Each of these sub- 
contractors shall accurately and neatly show the actual size and location 
of the respective equipment and work. Each subcontractor shall note appar- 
ent conflicts, suggest alternate solutions and return drawings to the 
General Contractor. 

Several pass-throughs are required before a "coordinated" set of draw- 
ings is produced and transmitted to the architect for review and com- 
ment. Not infrequently, it becomes apparent that some mechanical or 
electrical components will not fit in their allotted space above a ceiling 
or within partitions and the project manager must present the facts, as 
they are known, to the architect so that a resolution can be obtained. If 
a solution can be offered, it should be sent along with the drawings- 
and if additional costs are involved, they should be included. 

This process often does not go smoothly and costs may be called into 
question by the architect, or alternate schemes may be passed back and 
forth to avoid increased costs. This entire process, if it becomes bogged 
down must be documented until a mutually agreed upon solution is 
found. But the problems are not over yet! 

Once a coordinated set of shop drawings has  been prepared and 
approved, each subcontractor participating in the process should "sign-off' 
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on all the drawings, either directly on the drawings themselves or in a 
letter accepting the drawings. Too often, a subcontractor will agree with 
their portion of the coordination process only to find that  their initial 
review was not correct and their work will not fit as  planned. By "sign- 
ing off" and accepting the drawings, any future costs associated with 
making work fit will be charged to their account. 

Other Important Documents 

Cost proposal or cost estimate requests 

All cost proposals or estimates for extra work, if presented verbally, 
must be confirmed in writing so that  there is no misunderstanding 
regarding the amount of the quote or the scope of the work involved. All 
such proposed change orders (PCOs) should be numbered sequentially 
for ease of identification and for ease of tracking. 

Two response times should be monitored, both of which are critical: 

The response from the vendor or subcontractor involved in the pric- 
ing of the P C 0  

The response from the architect prior to their acceptance or rejection 
of the P C 0  

When either a n  architect or owner takes a n  exceptionally long time 
to review a particular proposed change order and implementation affects 
job progress, retrofitting or rework may be required a t  additional cost 
to the general contractor, who in turn should pass these costs onto the 
owner. Without tracking and notification that  a quick response is 
required, when these added costs are presented to the owner, the answer 
will assuredly be "Why didn't you tell me you needed approval in a 
hurry? I certainly would have responded promptly." 

It is therefore a good idea to insert the following caveat in every PCO: 

If this proposal is not acted upon within 10 days after receipt, a t  the option 
of (the general contractor), it may be modified or withdrawn. 

Conditions that impact completion time 

Acontract containing a liquidated damages clause requires that all jus- 
tifiable delays be documented as  they occur whether or not it appears 
that  they may ultimately affect the contract completion time. Even 
when the contract does not contain the LD clause, delays due to condi- 
tions beyond the contractor's control should be documented in some 
fashion, both in the superintendent's log book and in the project meet- 
ing minutes. 
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When work stoppages due to strikes or other types of job actions occur, 
the architect should be notified in writing the day the strike or dispute 
happens. This notification can state that  a t  such and such a time the 
duration and effect of the strike or dispute was established; another 
notice should be forwarded later reflecting the effect, if any, on the con- 
struction schedule. 

Alternates and allowance reconciliation. Many contracts contain "alternates" 
for additional work that the owner can incorporate into their project. The 
alternate concept allows an  owner to get a fixed price for additional work 
that, depending upon budget and other considerations, they may decide 
to incorporate in the project a s  construction progresses. However, some 
of these alternates must be accepted or rejected a t  specific stages in the 
construction cycle so as not to disrupt or delay progress. An alternate for 
water and waste lines in a n  employee lounge, for example, must be 
accepted or rejected while mechanical rough-ins are in progress in that 
area in order to maintain the contract price for this work. The project man- 
ager, preferably a t  the start of construction, should submit a list of each 
alternate to the architect with a date by which it must be accepted or 
rejected in order to maintain the price structure included in the contract. 
In  fact, this time frame for acceptance/rejection should have been included 
in the contract, probably in the Allowance/Alternate exhibit. 

If there is no response to these deadlines fiom the architect, the project 
manager can reference their initial letter and stipulate that the "alternate" 
in question cannot be incorporated into the project a t  the "contract" price, 
and if the "alternate" is to be elected, the additional costs will be required. 

With regard to "allowance" items, the project manager has to review 
the contract to determine how they are to be reconciled. Will the archi- 
tect be soliciting bids for that item? If so, select a vendor or subcontractor 
so that the general contractor can reconcile costs on that basis and issue 
a n  add or deduct change order. Or is the project manager to solicit bids 
when the work is defined and then present them to the architect for 
approval? Depending upon their nature, some of the allowance items 
might be time-sensitive. 

Finish hardware is often a n  "allowance" item and since an  approved 
hardware schedule is required in order to purchase doors and frames, 
it becomes an  allowance item that needs resolution early in the project. 

Certain floor treatments, although not needed until later in the 
project, may require resolution early in the schedule if they require 
depressions in the cast-in-place concrete slab. 

Documentation of all allowances and alternates acceptance/rejection/ 
reconciliation efforts will defuse any 'Why didn't you tell me you needed 
a quick response?" comments. 
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Unforeseen subsurface or unusual conditions. Whenever conditions 
encountered below the surface or above ground, in the opinion of the proj- 
ect manager, are unusual, or a t  variance with the norm, or of a peculiar 
nature that could have a cost or time impact, a letter ought to be sent to 
the architect outlining these conditions. If groundwater is observed 
during excavation and it does not appear to be significant a t  the time, it 
is best to document its existence. Even if its presence was noted on a geo- 
tech report, if tests were made during a dry spell only a trickle may have 
been observed, but after a significant rainfall there could be a river. 
Document! 

The topic of unforeseen or "differing" site conditions is dealt with in 
more detail in the following chapter on claims and disputes. 

Disputes, claims, or requests for arbitration. Today's congenial relationship 
with an  architect, engineer, owner, or subcontractor can deteriorate rap- 
idly for any number of reasons-usually triggered by problems relating 
to money. If conditions arise that have a potential for a future dispute, 
document them even though the relations between all parties to the con- 
tract are, a t  that  time, favorable. Documentation might be extremely 
important in the future if that  initial congenial atmosphere deterio- 
rates. And when that  happens, everyone's memory of past events tends 
to be selective, recalling only those facts that support their position, and 
forgetting others that  don't. 

1 
Monthly requisitions. Will the schedule of values as submitted prior to, 
or shortly after, the contract award be acceptable, or will more detail be 
required of the contractor? How are stored materials, both onsite and 
offsite to be handled in a requisition? 

The project manager should obtain an  agreement on the requisition 
format a t  the inception of the project. Some architects prefer to review 
a preliminary or "pencil copy" requisition with the project manager a few 
days in advance of the formal submission. The project manager should 
then promptly submit the monthly requisitions with a letter of trans- 
mittal so that there is a record of the date when each was submitted. 
Then, any late payments, if they do occur, cannot be attributable to the 
'late" submission by the general contractor. 

Of course, all necessary documentation of costs, if a GMP-type con- 
tract is in force, must be submitted with the requisition so the architect 
can reconcile actual costs incurred during the period with invoices, bills, 
subcontract requisition forms, and so forth. 

Documentation of close-out requirements 

Proper compliance with the contract closeout procedures, and the proper 
documentation of those procedures, are necessary to trigger the contractor's 
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final payment and start the clock ticking on any retainage requirements. 
There will be requirements for as-built drawings, owner's operating and 
maintenance manuals (O&Ms), and warranties and guarantees, most of 
which must be supplied by subcontractors and vendors. Requests to sub- 
contractors and vendors for these documents should be made by letter or 
transmittal well in advance of the completion of the project. 

When subcontractors or vendors don't respond to repeated requests 
for this information, remind them that final payment for all subcon- 
tractors will not be forthcoming until all of this documentation is 
received and approved by the architect. Submission of all lien waivers 
and other certificates to the architect as part of the closing documents 
package, should be transmitted to them with a cover letter and through 
a delivery service where receipt can be verified. And, of course, one copy 
should always be retained for the files. 

If the contract stipulates that  extra materials for maintenance or 
replacement are required (attic stock), such as floor tile, carpet scraps 
over a certain size, ceiling tiles, or extra cans of paint, a signed receipt 
should be obtained from the owner's representative accepting delivery 
of these materials so there is a clear record of the occurrence. 

Sign-offs on acceptance by the architectlengineer of equipment such as 
boilers, hot-water heaters, DX units, cooling towers, and emergency gen- 
erators are also necessary in order to establish the date of official accept- 
ance, and, most importantly, the commencement of the warranty period. 

Documentation to the Subcontractors 

Most general contractors today subcontract the greater portion of work 
to specialty contractors, and the project manager assumes the respon- 
sibility for the administration of these contracts. Monitoring subcon- 
tractor performance will occupy the major portion of the project 
manager's time as construction demands and schedules accelerate. 

The formal subcontract agreement should contain the terms and con- 
ditions expected from both parties in the contract, and is usually 
amended with a series of exhibits to cover specific obligations. Unless 
the project manager and subcontractor are familiar with the provisions 
in these agreements, how else can they be managed and monitored? 

Although this appears to be a basic principle, many project managers 
and subcontractors have never completely read nor fully understood all 
of the provisions in their subcontract agreement. 

These lengthy legal documents vary from contractor to contractor, but 
they all seem to contain more or less the same provisions to protect the 
contractor from poor subcontractor performance. Proper documentation 
of subcontractor performance, as it relates to contract language, is an  
important element of the project manager's administrative responsibilities 
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because a subcontractor's performance, or lack thereof, can severely 
impact the work of other subcontractors and the project a s  a whole. 

The standard subcontractor agreement contains provisions for 
progress payments, the scheduling of the work, the scope of work, and 
the cost of that  work, as well as insurance requirements, and compli- 
ance with local, state, and federal laws and labor practices, along with 
a long list of work practices. The standard boilerplate language is sup- 
plemented by specific job requirements such as: 

The precise scope of work to be included in the contract, often in the 
form of "Inclusion" and "Exclusion" lists, preceded by a list of specific 
plans and specifications included in the agreement. 

The time frame in which the work is to take place. 

The name of the owner of the project, the date of the agreement 
between the owner and general contractor, the name of the architect, 
and the name and address of the project. (This is important when the 
subcontract agreement has a "pass-through" provision.) 

The contract sum, requisition period, and retainage to be applied to 
each payment request. 

The applicable addenda, alternates, allowances, and other documents 
included in the bid proposal. 

A tax-exempt status, if applicable, and the tax-exempt number or 
certificate. 

Is the scope of the work fully 
understood by all? 

Has the subcontractor acknowledged that their price reflects the scope of 
the work as outlined in the latest drawings as referenced in the subcon- 
tract agreement? All too frequently, a subcontractor will sign a subcon- 
tract agreement, start to perform their work, and somewhere in the early 
stages of construction indicate that they had not really received all of the 
drawings referenced in the subcontract agreement. Now that they have 
seen all of these drawings and reviewed all of the specification require- 
ments, they find that the cost of their work has increased and will require 
an  adjustment in price. Situations like this can be avoided if a subcon- 
tractor interview form described in the Chap. 8 on buy-outs had been used 
during the negotiations, thereby documenting the specific scope of work 
discussed and agreed upon during negotiations. 

The project manager, if and when the subcontractor disputes their 
scope of work, can quite simply ask "But why did you sign our subcontract 
agreement that referenced the proper contract drawings and contract 
sum when you did not have the latest drawings?" The answers will range 
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from "I guess I didn't notice the difference in drawing dates" to "I never 
received a set of the latest drawings" to "I don't know." No matter what 
the answer, the project manager should attempt to resolve the problem 
amicably rather than delay resolution. Thus, it might be best to possibly 
allow a slight adjustment in the contract sum, while making a mental note 
to keep an eye on this subcontractor who signs documents without read- 
ing them. 

Avoiding problems related to subcontractor 
misunderstandings 

One way to avoid misunderstandings is to transmit whatever plans andlor 
specifications there are to a subcontractor via a transmittal that identi- 
fies the spec

ifi

c documents being sent, the date of each drawing enclosed, 
and the date of the specifications or any addendums or bulletins. 

This will provide a record to confirm or deny the allegation that the most 
recent drawings, specifications, or addendums were never received and 
that the subcontractor's quoted price did or did not include the scope of 
work contained in these documents. Transmittals used during the bidding 
process can serve another purpose: to keep track of the distribution of the 
drawings so they can be retrieved from nonsuccessful bidders and redis- 
tributed to subcontractors who will be performing the work. 

Addressing questionable items in the agreement. Any potential for mis- 
understandings of scope should be clearly written and included in the 
subcontract agreement. For instance, if the general contractor requires 
a n  electrician be available during working hours to turn the temporary 
electric power on or off, this requires more specific information in the 
contract. What is the normal workday? If the electrician's workday ends 
a t  3:30 P.M., but other trades normally work until 4:00 P.M., agree on 
whose "normal workday" will be used. If it is the intention to have the 
electrician stand by until 4:00 P.M. every day to turn off the temporary 
power, state these hours of operation in the subcontract agreement. 

The time frame for subcontracted work-the anticipated start and 
completion-is an  important part of the contract. Inserting dates avoids 
any misunderstanding that the price quoted anticipates a specific start- 
ing date and that  any increased labor rates for work performed during 
the period have been taken into account. The cost of materials and 
equipment necessary for the work will take into account the time frame 
required for the construction period. 

There is, however, a danger in inserting specific start and finish dates. 
If the project is delayed and the time frame for that  subcontractor's 
work is delayed, they can use these specific dates to document their claim 
for extended general conditions and possibly other costs associated with 
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delays. So, before inserting specific start-finish dates in the subcontract 
agreement, carefully weigh the consequences of doing so. 

Linking the subcontract agreement with the 
owner's contract 

Most subcontract agreements include a provision that links that agree- 
ment with the terms and conditions of the general contractor's contract 
with the owner. In fact, Article 5.3 of the 1997 edition of AIA Document 
A201, the General Conditions, states that "where legally required for 
validity" the general contractor will require each subcontractor, "to the 
extent of the work to be performed by the Subcontractor," to be bound to 
the general contractor by the terms of the contract documents and assume 
toward the general contractor all the obligations and responsibilities that 
the general contractor assumes toward the owner and the architect. 

The subcontractor's payment schedule will then be tied to the payment 
schedule from the owner to the general contractor. The general con- 
tractor's philosophy is "We can't pay you on the date agreed upon in the 
subcontract agreement if we have not yet received payment from the 
owner," The subcontractor's answer may well be that  they have a con- 
tract with the general contractor and not the owner, and unless they are 
made aware of the fact that  their payment schedule is indeed tied 
directly to the owner's, future disagreements will certainly occur. 

Several states have enacted laws that  reject the "pay when paid" 
clause in public works as not in the best interests of the public. I n  fact, 
various subcontractor organizations have petitioned the contractor asso- 
ciations to strike the "pay when paid" clause. Project managers need to 
keep abreast of new developments in the "pay when paid" contract 
clause in both public and private work to ensure that they are on firm 
ground in keeping this provision in their subcontract agreements. 

Subcontractor performance-the major 
concern 

One of the more restrictive clauses inserted into most subcontract agree- 
ments has to do with the remedies to correct a subcontractor's poor or oth- 
erwise unacceptable performance. The general contractor must be able 
to control the performance of a lagging subcontractor so that the entire 
project's progress is not severely impacted. One of three often-used clauses 
concerning performance needs to be included in every subcontract 
agreement. 

Contract Clause Option 1. Should the subcontractor be adjudged bank- 
rupt or insolvent or repeatedly fail to prosecute the work hereunder 
with promptness and diligence in keeping with the then-existing work 
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schedule, the contractor may take possession of all materials, equipment, 
tools, construction equipment, and machinery of the subcontractor after 
serving three (3) days notice to that effect and may through itself or 
others provide labor, equipment, and materials to prosecute and finish 
the work hereunder. 

Contract Clause Option 2. Should the subcontractor fail to prosecute the 
work or any part thereof with promptness and diligence, or fail to supply 
a sufficiency of properly skilled workers or materials of proper quality, or 
fail in any other aspect to comply with the contract documents, the con- 
tractor shall be a t  liberty, after seventy-two (72) hours written notice to 
the subcontractor, to provide such labor and materials as may be neces- 
sary to complete the work and to deduct the cost and expense thereof from 
any money then due or thereafter to become due to the subcontractor. 

Contract Clause Option 3. Should the subcontractor be adjudged bankrupt 
or should the subcontractor a t  any time refuse or neglect to supply a suf- 
ficient number of skilled workmen or sufficient materials of the proper 
quality, or fail in any respect to prosecute the work with promptness and 
diligence in keeping with the project schedule, or allow a lien to be filed 
against the building or cause by any action the stoppage of, or interfer- 
ence with, the work of other trades, or fail in the opinion of the contrac- 
tor in the performance of any of the agreements contained herein, or fail 
to comply with any order given to him by the contractor or architect in 
accordance with the provisions of this subcontract, the contractor shall 
be entitled to provide for the account of the subcontractor and without ter- 
minating this subcontract, any such labor and materials, after 24 hours 
notice to the effect, and to deduct the cost thereof from any money then 
due or thereafter to become due, or the contractor a t  his option a t  any time 
may terminate this subcontract after 24 hours notice to that effect. 

The Associated General Contractors of America (AGC) has published 
a subcontract agreement in conjunction with the American Subcontractors 
Association Inc. (ASA) and the Associated Specialty Contractors (ASC) 
known as  AGC Document No.6401ASA Document No.41001ASC Form 
No.52, 1994 edition and is intended to be used in conjunction with AIA 
Document A201. These contract forms are available from any local AGC 
chapter a t  a nominal cost. 

Article 16 of the AGC contract entitled "Recourse by Contractor" 
includes somewhat the same provision for failure of performance as the 
three options listed above, giving the subcontractor three (3) working 
days to perform--or else! 

These restrictions require written notification to the subcontractor in 
order to be enforceable, and without a document trail it will be difficult 
to institute corrective action. 
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Danger signs and how to interpret them 

There are easily recognizable danger signs that portend trouble with sub- 
contractors. Watch out for any of the following danger signs and document 
them: 

Lack of adequate manpower. There may always be disagreements between 
the general contractor and the subcontractor about what constitutes an 
adequate workforce. But we are not talking here about needing 12 work- 
ers on the job instead of the 10 currently working, we're talking about two 
workers on the job for a week when there was an obvious need for five 
times that number. A situation like this, if allowed to continue, will no 
doubt affect other trades; thus, something must be done and done quickly. 
When a subcontractor is experiencing financial difficulties, it will be most 
noticeable in the size of their work crew. Workers must be paid weekly; 
no pay, no work. Material or equipment suppliers invoice on a monthly 
basis and may agree to extend their credit terms to 45,60, or even 90 days, 
but this flexibility does not extend to the weekly payroll. 

When subcontractor work crews are insufficient to maintain job 
progress, notify the subcontractor in writing. If the situation persists, 
invoke the subcontract agreement n ~ t ~ c a t i o n  provisions regarding per- 
formance. This letter starts the 'lack of performance" clock, and a t  this 
point you should have a heart-to-heart talk with the subcontractor to 
find out exactly what the problem is. If the problem is a temporary 
shortage of funds, consider advancing monies for weekly payroll until 
the problem is resolved, but only if the subcontractor has put sufficient 
work in place to justify a n  advance. 

Ask the question: "Are there sufficient funds remaining in that sub- 
contractor's account so if they default on their obligation, another sub- 
contractor can complete the work and still stay within budget?" 

Delays in submitting shop drawings. A subcontractor, after being awarded 
a contract, will purchase materials and equipment and in so doing may 
often try to "package" various materials and equipment with one or two 
vendors in order to obtain the best possible price for the larger value of 
that package. 

Under normal circumstances, this can take several weeks for a sub- 
contractor to test the market for the most competitive price, issue their 
purchase order, and request the necessary shop drawings. Vendors do not 
issue shop drawings until they receive a firm order from a subcontractor, 
so the issue of prompt purchasing by a subcontractor becomes a matter 
of concern for the project manager. Prolonged negotiations between vendor 
and subcontractor can be a reflection of the subcontractor's inefficient pur- 
chasing department or a desperate need to get rock-bottom prices to com- 
pensate for a too-low bid. Or worse, the subcontractor may be searching 
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for a supply house or vendor to accept their order because they have such 
a poor credit rating. 

Shop drawings that are not being submitted in a reasonable, timely 
manner should prompt a letter to be generated advising the subcon- 
tractor that any further delays in the submission of a particular shop 
drawing (or group of drawings) will seriously affect the progress of the 
job, and that  their submission must be received by a certain date. If the 
drawings are not received within that time frame, another letter should 
be sent invoking the appropriate paragraph in the subcontract agree- 
ment pertaining to nonperformance and delays. 

Inability to provide day-to-day working materials. If, along with reduced 
manpower, adequate day-to-day working materials are not readily acces- 
sible on the job when there is adequate manpower to do the work, this 
could portend big problems. We are talking about, for example, a plumb- 
ing contractor having trouble keeping enough small-diameter copper pipe 
and/or fittings on the job even though the field supervisor calls the office 
daily requesting these materials. This could signal a lack of credit a t  the 
local supply house. After sending the subcontractor written notice of poor 
performance, a telephone call to the subcontractor's supplier might be 
helpful in determining or confirming the problem connected with the 
shortage of supplies. 

During one of this author's projects years ago, he overheard the elec- 
trical crew supervisor on a telephone call to the supply house indicate 
that he would use his personal credit card to purchase some conduit and 
couplings. This was a red flag I couldn't ignore. 

Requests for joint checks. Requests from subcontractors to have joint 
checks issued are not necessarily danger signs. A valued subcontractor 
might be dealing with a new supplier who feels more comfortable using 
joint checks for the payment of supplies in their first transaction with that 
subcontractor. A subcontractor might be involved in that first big job 
which normally would be beyond the company's present credit line and 
their supplier may need the added assurance of a joint check to accept the 
order. 

Joint checks are desirable from the general contractor's viewpoint 
because it affords them added insurance that  monies they disperse are 
being passed on to the appropriate supplier or vendor. The danger flag 
is raised when a subcontractor with a good track record suddenly asks 
that  joint checks be issued on the new project. Does this mean that  they 
cannot obtain adequate credit any other way? The subcontractor should 
explain their sudden request for joint checks to determine if there is a 
problem. Another danger sign is raised when a subcontractor, halfway 
through the job, requests a joint check for a supplier who had been 
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supplying materials to the project without that requirement. When ini- 
tiating a joint check policy, a joint check agreement should be prepared 
for signature by a subcontractor's officer and placed in their contract file. 

Delinquent payroll deduction notices. When a subcontractor is party to 
a union collective bargaining agreement and the required payroll con- 
tributions are not being made to the appropriate union office, the proj- 
ect manager had better find out why these payments are not being 
made. Of course, this would be true of monies owed to local, state, or fed- 
eral agencies for various taxes as well. 

The subcontractor should be requested to explain the circumstances 
surrounding all nonpayment issues and submit a plan indicating how 
they expect to meet these obligations. Since the general contractor may 
be liable for all such funds if the subcontractor defaults, a properly writ- 
ten letter outlining the problems should be sent to the subcontractor. The 
letter should state that unless the general contractor receives a satis- 
factory repayment schedule, they may withhold funds sufficient to sat- 
isfy the payroll contributions or taxes should the need arise. 

Requests from the subcontractor or their supplier for immediate payment. If 
the subcontractor has been routinely submitting monthly requisition 
requests and receiving payment within the normal pay period but sud- 
denly asks for accelerated payment schedules, find out the reasons for 
this change. It  could be a temporary problem caused by late payments 
from other general contractors or the beginning of a bigger problem. 

That low subcontract bid-are problems 
waiting to surface? 

When a subcontract agreement has been awarded to a company and 
their competitive bid was substantially lower than their competitors, 
that initial 'buy-out" may quickly disappear. 

We are not talking about the subcontractor who submitted a bid of 
$95,000 when the other four subcontractors' quotes ranged from $98,500 
to $105,000. This variation of 6.5 percent between high and low bidders 
is a fair spread. What should be of concern is one subcontractor's bid of 
$75,000 that is 24-percent lower than the lowest bid. If that $75,000 bid 
is accepted, the project manager's danger antenna should be raised all 
the way. 

General contractors, when faced with a decision whether to accept or 
reject a substantially lower bid, will look at the situation differently. 

One general contractor will reason that if this very low-bid subcon- 
tractor is selected, the potential savings look tempting, but the sub- 
contractor probably omitted some item of work and will not be able to 
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complete the job. The additional costs to complete the work, assuming 
the subcontractor defaults, will probably be greater than the second 
bidder's price and will also impact the work progress of the entire project; 
therefore, this low bidder should be disqualified. 

Another general contractor will reason that maybe this unrealistically 
low-priced subcontractor does not know what they are doing and could 
possibly complete the work before they find out that they have lost money. 
And if this subcontractor defaults near the end of the project and another 
subcontractor is engaged to complete the work, the total cost may still 
be below the second bidder's price. So this subcontractor is brought on 
board and fingers are crossed. After all, isn't this a risky business? 

If a low bid subcontractor is awarded a contract, against the project 
manager's best judgment, but not that of his boss, the project manager 
should accumulate a list of all material and equipment suppliers, as well 
as second and third-tier subcontractors, so that  if the subcontractor 
defaults, it will be easier to uncover those lower-tier subs and suppliers 
that may not have been paid. 

This is a Las Vegas-type decision that  once made demands that  steps 
be taken to live with that decision, and to be prepared for the inevitable. 
The odds can be reduced substantially if the very low bidder is called 
into the office before an  award is made so that  their bid can be carefully 
scrutinized to determine why it is significantly lower than their com- 
petitors. If a major portion of the work has been inadvertently omitted 
from the subcontractor's estimate, then the general contractor's decision 
may be somewhat affected. 

But when things begin to go wrong, document everything, every day, 
including written memorandums of telephone conversations, because 
every bit of documentation will surely be needed. 

Documentation When Major Drawing 
Revisions Are Made 

There may come a time when an  architect makes series revisions to the 
contract drawings because of a major change requested by the owner. 
These changes may encompass a substantial number of architectural, 
mechanical, and electrical drawings. And this usually occurs when work 
a t  the site is progressing smoothly and rapidly. 

An interior designer hired by the owner to provide furniture layouts 
and decorating assistance in an  office project may develop furniture 
drawings to locate desks, workstations, possibly task lighting and power, 
and data and voice communication terminals that  impact the location 
of electrical and HVAC devices. Demountable partitions, of either par- 
tial or full height may require relocation of ceiling lighting fixtures, 
sprinkler heads, and VAV terminal devices. 
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The first priority is to get these drawings to all affected subcontrac- 
tors as quickly as possible via transmittals with a note to review them 
and respond as to the nature of any changes and their cost implications 
within X number of days. The subcontractors should be instructed to 
identify changes that either add or delete scope, and all such changes 
having a cost impact must be clearly defined and accompanied by a 
detailed labor and material cost breakdown to facilitate review and 
comment from the architect. 

If the subcontractors can be requested to delay work in the affected 
areas for several days at  no impact to their work schedule, so much the 
better. The architect should be advised that all subcontractors whose 
work is affected by these potential changes have been directed to refrain 
from working in those areas for X days and that a prompt review and 
authorization to proceed is required to avoid added costs. It is impor- 
tant to note in this letter that if no response is received from the archi- 
tect within the required period of time, all affected subcontractors will 
be permitted to commence work in the areas where changes are being 
considered, and any costs to retrofit will be added to the cost proposal 
previously submitted. 

A meeting with the architect and owner a day or two after submitting 
the cost proposal in this type of situation may facilitate a quick decision. 
Multiple revisions to a wide range of plans are often accomplished by an 
architect via a series of small sketches, not only for time expediency but 
to save printing costs, but frequently this process creates other problems. 

What to do with all of those 8'12 x 11s 

A multitude of 8% x 11 drawing revisions or sketches can create havoc 
when major plan changes are to be initiated. First of all, there is the 
problem of gathering them together for submission to all the interested 
parties-subcontractors and vendors. If one or more critical sketches 
become lost along the way, the consequences are easy to imagine. 

And as stated earlier, architects may have objections to the reissuance 
of a full set of revised drawings for both time and money reasons. The 
project superintendent and various subcontractor crew supervisors will 
be seen busily pasting these sheets over the applicable sections of the 
drawings in order to insure that all changes are properly noted. 

But there are hidden dangers that lay ahead in situations like this: 

Some sketches may have gotten lost in the process. 

Some sketches many not have been distributed to all subcontractors. 

Some field supervisor may have placed these sketches in a loose-leaf 
binder but failed to refer to them when required and therefore will not 
be incorporated in the work. 
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Architects may be reluctant to reissue full-size drawings incorporating 
all of the changes, but the project manager should request that this bliz- 
zard of small sketches be incorporated into an updated set of drawings. 
In the letter to the architect, the following disclaimer might be considered: 

Due to the nature and extent of the changes reflected in the (number of- 
20, 30, and so on) sketches generated by your office during the period 
(time), we request that the appropriate full-size drawings be reissued no 
later than (date) reflecting these changes, or else we cannot be held respon- 
sible for their incorporation into the work. 

Even if the architect refuses to reissue the drawings, with such a 
letter on file, if correction of some missed details is required, the proj- 
ect manager would have gone on record with their concerns. 

Documentation Required When Contracting 
with Public Agencies 

When entering into a construction contract with local, state, and federal 
entities, the project manager should note that  these agencies have their 
own contract formats with specific requirements, and sometimes 
unusual requirements, for submission of shop drawings, change orders, 
requisitions, schedules, releases, affidavits, and various work rules that 
vary from those in private sector work Additionally, requirements to 
comply with the Davis-Bacon Act, and various mandated executive 
orders and laws relating to equal opportunity, minority hiring, and envi- 
ronmental issues will need to be addressed. 

There may even be an  extensive list of requirements before the first 
requisition is submitted. The close-out procedures for these types of 
projects oftentimes contain numerous documents to be filed with the 
agency that  involve subcontractor obligations as well. 

The project manager should carefully read all of the general, special, 
and supplementary conditions that accompany the contract, highlighting 
all requirements to be followed before, during, and a t  the close of con- 
struction. Subcontractors should be given copies of any requirements 
affecting their work, and a t  the first project meeting these unusual or spe- 
cial requirements should be reviewed with them and documented in the 
project meeting minutes. On the assumption that most contractors and 
subcontractors don't thoroughly read the contract 'boiler plate," this extra 
effort by the project manager may make everyone's job a little easier. 

The Davis-Bacon Act 

The Davis-Bacon Act (DBA) requires the payment of prevailing wages 
on federal government construction projects in excess of $2000. Local 
and state public works projects, where federal funds are used, also 
require compliance with Davis-Bacon. 
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The Davis-Bacon Act became law during President Herbert Hoover's 
administration, when this country was in the midst of the Great 
Depression. The act required that all laborers and mechanics employed 
on the site of a federally funded construction project in excess of $5000 
(later amended to $2000), must be paid rates determined to be prevail- 
ing in that area. 

The U.S. Department of Housing and Urban Development (HUD) 
requires compliance with Davis-Bacon because of a labor provision con- 
tained in one of HUD's "related acts9'-the U.S. National Housing Act 
of 1937, the Housing and Community Development Act of 1974, the 
National Affordable Housing Act of 1990, or the Native American 
Housing Assistance and Self-Determination Act of 1996. 

Davis-Bacon requires that worker wages meet the highest prevailing 
wage in the area as stipulated by the Secretary of Labor. Today, the pre- 
vailing wage scale is regional, but may contain different wage rates for 
similar tradesmen working in various part of the same area. A laborer 
working in one part of the state may have a different wage rate from a 
laborer working in another part of the same state. These prevailing 
wages, more or less parallel union wage scales in the region. 

The requirement to comply with Davis-Bacon and pay prevailing 
wages also requires certification that those wages were actually paid. 
A Statement of Compliance form, WH-347 and WH-348, requires the 
contractor to list each worker, their job classification and the hourly 
wage paid during the previous pay period. 

Gross wages will be reported, and deductions for Social Security and 
other fringes are to be included, and then the net pay tabulated. The only 
workers that can be paid less than prevailing wages are apprentices and 
trainees who are registered in approved apprenticeship or training pro- 
grams. The project manager should verify that the apprenticeship pro- 
grams are "approved" because some may not be, meaning the request 
for payment may be rejected. 

Workers on projects requiring compliance with DBA that have been 
hired as "piece workers'' have weekly earnings calculated according to 
how much work they actually completed during the pay period. 
Employers reporting wages of piece workers must certify that weekly 
earnings are sufficient to satisfy the wage requirement based upon the 
prevailing wage rate for that period, including any overtime if incurred. 
If the weekly piece-rate earnings are not sufficient to meet this DBA 
standard, the employer must recompute weekly earnings based upon the 
actual hours worked times the rate of the prevailing wage rate and pay 
the difference to the affected employee. 

The prime contractor is ultimately responsible and will be held liable 
for any wage restitution due the government by improper or false report- 
ing, including workers employed by their subcontractors. Falsifying 
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payroll records will be cause for further government legal action, and 
willful violation of the labor law is cause for disbarment from govern- 
ment projects for periods of up to three years. Falsifying government doc- 
uments, meanwhile, is a criminal offense. 

Complying with other government 
requirements 

To ensure compliance with all documents required when a government 
project commences, it is wise to review the project specifications thor- 
oughly before construction begins. 

Make a checklist of documentation required by the General Conditions 
and when each item will be needed. A typical list could include the fol- 
lowing requirements: 

1. Contract signing 
a. Within 10 days, submit a schedule of value for approval for the pur- 

pose of the requisition format. 
b. An approved project sign should be installed before the first req- 

uisition is submitted (both the design and contents of the sign 
need approval). 

c. The field office should contain a separate space for the inspector's 
office, as well as a phone and computer terminal for their use. 
(Some contracts require a separate trailer for the inspector(s), the 
copier, file cabinet, and computer access.) 

d. Prevailing wage scales should be posted prominently with 
Executive Orders 3, 17, and Public Act 79-606-Notice of Non 
Segregated Facilities outside the office trailer. 

2. To be submitted before construction starts 
a. An estimated progress schedule (sometimes an "S" curve is required) 
b. The list of subcontractors to date (update as required) 
c. Surety bonds 
d. A schedule of values 
e. Insurance certificates 
f. A site logistics plan 
g. A project organizational chart 

3. During construction 
a. Weekly payroll certification 
b. Monthly manpower utilization reports 
c. Requisitions to be submitted by the 2oth of month that projects work 

that will be completed by the end of the month (or other set dates). 
d. A list of other forms required during construction 

4. Due before Substantial Completion can be obtained 
a. A certificate of compliance 
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b. An architectlengineer certificate of substantial completion, along 
with a list of escrow items and a punch list 

c. Product warranties, guarantees, and operating and maintenance 
manuals (O&Ms) 

d. A list of other closing documents such as a final waiver of liens, a 
Consent of Surety, and so on 

This list should be prominently displayed in the project manager's 
work area so i t  is a constant reminder of the documentation and data 
required a t  specific project milestones. 

Project Documentation from the Field 

The project superintendent must be kept apprised of what the project 
manager is doing as  it relates to his or her area of responsibility. A good 
rule-of-thumb for the project manager is to ask themselves: "If I were 
the super in this job, is this something I would need to know in order to 
run my job effectively?' If the answer is 'Yes," send the information to 
the field. Sketches or revised drawings issued by the architectlengineer 
should be sent to the jobsite promptly and the transmittal should indi- 
cate what action is required-FYI (For Your Information), For File, 
Review with Subcontractor, and so on. All approved shop drawings and 
equipment catalog sheets will be sent to the job with accompanying 
transmittals, and the project manager, from time to time, ought to ensure 
that they are properly filed and not scattered around the field office 
where they can easily be lost. 

Note: The word approved is italicized. There may be occasions when 
it is necessary to send unapproved shop drawings to the field so that the 
superintendent can verify certain dimensions, or review and comment on 
installation details, but these unapproved shop drawings should be filed 
away or thrown away after being reviewed. There have been too many 
times when unapproved shop drawings are left on the plan table in  the 
field office and an  inquiring subcontractor will come in  when no one else 
is around, obtain information from that unapproved shop drawing and 
proceed to follow directions that may prove to be totally different from 
the approved set. 

Verbal commitments between the project manager and the architect1 
engineer or a subcontractor that  affect the ongoing work a t  the site 
should be e-mailed to the project superintendent. 

The superintendent's record 
of daily activities 

Every superintendent must keep a daily record of job activity, if for no 
other reason than to keep track of their own workers on the job and the 
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hours they have worked for payroll purposes. Superintendents keep 
these job records in the form of either a bound daily diary or daily report- 
ing sheets either handwritten or computer-generated. The diary, with 
entries made on a daily basis, fulfills the legal definition of a business 
record and may be introduced in court. A bound volume is required to 
meet this criteria and often individual daily reports filed in a loose-leaf 
binder may not meet these standards. Figure 1 1 . 3 ~  is a page from a typ- 
ical bound daily log book, while Fig. 11.3b is a typical computer- 
generated version. 

The whole discussion of whether certain computer-generated documents 
meet the criteria of acceptable legal documents is ongoing, and a review 
of these types of documents with the company attorney is a good idea. 

No matter what form the daily diary or daily log takes, the following 
information must be reported, a t  a minimum: 

Month, day, date, and year-Every day, whether work is performed 
or not, requires an  entry. When no work takes place due to holidays 
or weekends, enter "No Work." 

Weather conditions and temperature-Should preferably be done a t  
the start of work, mid-day, and a t  the end of the workday. If inclement 
weather occurs (rain, snow, sleet) include the amount (hght, heavy, and 
so on). 

List of subcontractors on the site that  day, the number of workers in 
their crew, the work performed, and the location within the building 
or onsite. 

The number of the company's workers onsite and the operations they 
were performing. 

Visitors to the project and the purpose of their visit. Should include 
any of the company's office staff, the owner, and so on. 

The list of inspections that  took place, either by local building inspec- 
tors, testing labs, or the architectlengineer. 

Briefly describe the type of work performed that day and, if possible, 
the location within the building or site where it took place. 

Record deliveries of materials, equipment and refer to delivery ticket 
numbers if possible. 

Record any unusual events, occurrences, and work stoppages. 

Any accidents, whether reportable by OSHAor the insurance company 
or not. 

Look a t  the daily diary as  a reference book of project history. If 
required to recall events a t  the jobsite on a particular day a year or two 
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DAILY LOG 
Day: 

August 24,20- Weather: 8:00 A.M. N o o n :  4 : 0 0  P.M. - 

WORK FORCE SUBCONTRACTORS ON PROJECT & THEIR ACTIVITY 

supt. - 
Foreman - 
Carpenters - 
Laborers - 
Masons - 
Oper, Engrs. - 
Iron Wrkers - 
Electricians - 
Plumbers - 
Steam Fittrs - 
Sheet Metal - 
Glazers - 
Roofers - 
Sprinkler - 
Painters - 
Tile Setters - 
Carpet Lyrs - 
Controls - 

- 
- 
- 
- 

DAILY ACTIVITY - VISITORS - INSPECTIONS 

Supervisor's Signature: 

FIGURE 11.3a Two types of daily log book pages. (With permission from McGraw-Hill, 
New York.) 
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DAILY REPORT 

Pemonnel 
Sub-contradon Number Hours Men 

Dat%: 
supemndent 
Weath COW, wl* 
Visitors 

Description of work 
Rornarks 

Piles 
Donahison -- 
Sandblasting 
NER 
Excavation 2 machines 8 2 lab I Fore 2 opo Loading out mnc. w/ traller 
SCUllY -- 
Demo BIT& wl op our tlckst chopping. removing conc 
Peprldo -- 
Concrete 

-- 
Masonry 
Pinon6 -- 
SteeUlron 
Marr -- 
M~llworlc 

-- 
Glass 

-- 
flw-ng c"=w-- 
Cemmlc -- 
Painter 

-- 
Plumber 
-- 

Pipe Mter 

Dud work -- 
Electrician 
Sully -- 
Misc. Trade \hb.1- 

SDC: 

Superintendent - 
-- 

FIGURE 11.3b (Continued.) 

www.EngineeringEBooksPdf.com



Project Documentation 259 

from now, will the entry in this daily diary allow the recall of events with 
some clarity? 

Photographs: important documentary 
components 

The old saying "a picture is worth a thousand words" is certainly true 
in the construction industry when there is a need to document some 
events. 

With the digital camera or video camera, lots of photographic docu- 
mentation can be achieved a t  a small expense and with little effort. A 
250NIB memory card in a digital camera will hold 1000 photographs. 
Onsite 24 hours cameras are becoming popular, particularly on urban 
sites, affording a complete progression of events both day and night, 
some of it for security reasons. 

Photographs can be a valuable adjunct to the documentation of a proj- 
ect, for reasons such as the following: 

To further document the job progress, or lack of it 

To record the uncovering of unusual conditions or document conditions 
that  differ "materially" from those normally encountered 

To act as further substantiation for a change-order request 

To record a complex construction process or detail for future use by 
others 

Many general contractors use some special photographs for in-house 
training sessions or in future sales and marketing presentations, as 
well as for lobby-wall decorations. 

Photos to document lack of progress. In the administration of contracts 
with liquidated damages, i t  may be important to document the lack of 
progress regarding conditions that  are beyond the contractor's control, 
such as encountering unanticipated site conditions, severe weather, 
labor disputes, or owner-directed changes. If the project is in the exca- 
vation and foundation stage, a torrential rainfall can cause more damage 
than just the loss of one workday. Photographs will vividly depict the 
aftermath of severe weather. During work stoppages due to labor dis- 
putes or strikes, photographs can serve several purposes. 

They can document the effect of the strike, not only on the disputed 
trade but on trades that may have joined the dispute in sympathy, 
which may constitute an  illegal secondary boycott. The photos can 
show how progress of seemingly unrelated work was affected. 
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When tempers flare, altercations can erupt, equipment or suppliers 
may be vandalized, and photos will be helpful in any claims against 
proven offenders or for insurance claims. 

Photographs during rehabilitation or renovation work. Photos can be espe- 
cially helpful in documenting conditions uncovered during the demoli- 
tion stage and reconstruction of a rehab or renovation project. Contract 
drawings showing the location of a nonbearing wall that  is actually 
determined to be a bearing wall can provide documentation of this 
changed condition and assist in the approval of a change order, if one is 
required. Photos are useful in recording structural cracks or structural 
failures which may have existed prior to being uncovered by the demo- 
lition of existing plaster or drywall finishes. 

When taking close-up detailed photos, it is sometimes difficult to 
determine the size of the item being photographed and its relationship 
to surrounding areas. Proper scale can be displayed by inserting a car- 
penter's rule or metal tape rule into the photograph. 

Unsuitable subsurface conditions are other areas that  can be effec- 
tively documented with photographs. Subsurface rock formations, 
underground water, and buried trash are all conditions that warrant doc- 
umenting with photos even it if appears that  they will not be required 
within the terms of the contract. 

Remember. Documentation (recordkeeping) is an  essential component 
of the construction process. I t  is just as important as the correct place- 
ment of concrete foundations or the superstructure on which it rests. 
Disagreements and differing interpretations of contract responsibili- 
ties and obligations abound in this business. 

To reduce or avoid future misunderstandings during the construc- 
tion process, remember three important things: 

1. Document 

2. Document 

3. Document 
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Claims, Disputes, Arbitration, 
and Mediation 

At one time or another, chances are that a project manager will have to 
deal with a dispute that results in a claim. The problem may arise a t  
any point during the construction process-before the process even 
begins or after it has been completed. Although it may be the general 
contractor's intent to avoid it a t  all costs, it may happen that litigation 
is forced upon them. Aproject manager who is doing a proper job of doc- 
umentation and who is somewhat familiar with legal terminology, pre- 
vious court decisions, and past industry practices will be better prepared 
to deal with that inevitable dispute. 

The practice of law is best left to the lawyers, but as the name "con- 
tractor" implies, we deal with contracts (legal papers), and therefore 
need to become familiar with the legal implications and responsibilities 
that go hand-in-hand with the administration of all of these documents. 

What Triggers Claims and Disputes? 

The principal reasons for misunderstandings leading to disputes and 
claims are as follows: 

Plans and specifications containing errors, omissions, and ambigui- 
ties, or which lack the proper degree of coordination 

Incomplete or inaccurate responses or nonresponses to questions---or 
resolutions of problems-presented by one party in the contract to 
another party in the contract 

The inadequate administration of responsibilities by the owner, architect1 
engineer, contractor, subcontractors, or vendors 
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An unwillingness or inability to comply with the intent of the contract 
or to adhere to industry standards in the performance of work 

Site conditions which differ materially from those described in the con- 
tract documents 

Unforeseen subsurface conditions 

The uncovering of existing building conditions which differ materially 
from those indicated in the contract drawings-situations that occur 
primarily during rehabilitation or renovation work 

Extra work or change-order work 

Breaches of contract by either party in the contract 

Disruptions, delays, or acceleration to the work that creates any devi- 
ation from the initial baseline schedule 

Inadequate financial strength on the part of the owner, contractor, or 
subcontractor 

The key to dispute resolution is promptness in addressing the issue(s) 
and conducting negotiations with the goal of early settlement. Experience 
has shown that the longer a dispute lingers, the more entrenched each 
party's position becomes, and the more difficult it is to resolve. Rapid res- 
olution can be achieved if there is complete, accurate, and indisputable 
documentation regarding the events surrounding the disagreement. 

Only when efforts at resolution fail is there a need to consult a claims 
consultant andlor the company attorney, and again, if this is done at an 
early stage, the strengths and weaknesses in both party's claim may 
become apparent and the decision to pursue or dismiss the claim made 
somewhat easier. 

The Bid Proposal Process and the Potential 
for Disputes 

Disputes often arise even before a contract is awarded. In fact, a dispute 
can occur even before a sealed bid proposal is submitted at a formal bid 
opening. In public sector work, and frequently in private industry, a 
formal bid procedure is established: bids are submitted on a preissued 
bid proposal form, the form is completed and signed by an officer of the 
construction company, sealed in an envelope, and presented to the 
owner's representative at  a predetermined place, time, and date. If bid 
bonds are required, a certified check or letter of credit may also be 
acceptable. 

The bid bond offers assurance to the owner that if the contractor's bid 
is accepted, the owner will be protected if that low bidder is unable or 
unwilling to accept a contract when offered. Other requirements may 
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also accompany the bid proposal and, per the bid instructions, any devi- 
ations may be cause for rejection. 

In  the public sector, strict compliance with all aspects of the bid pro- 
posal must be adhered to, otherwise formal protests may be lodged by 
other bidders protesting acceptance of a bid that fails to meet all the 
required criteria. 

In the private sector, compliance is not so strict, and the owner may 
waive any or all requirements in their selection of an  acceptable bidder 
if it appears to be in their best interest. In a way, so can public officials. 

Do late bids count? 

What's described next is very familiar to project managers as they dash 
from their office with an  incomplete bid form, several pens, and a cell 
phone on their way to the bid opening. The scenario generally is a s  
follows: the project manager arrives a t  the bid opening, looks for a spot 
away from the crowd and calls the office for final instructions and late- 
breaking price adjustments. With only a few minutes to bid closing, 
they find themselves looking a t  a blank bid form that must be filled in 
with a page or two of alternates, allowances, unit prices, and who knows 
what. Time is running out and only a minute or two is left, but many 
blanks remain to be filled in before that  mad dash to the bid office. A 
cold sweat begins to form on the project manager's brow: 'What will 
happen if I make a mistake on this form or enter the wrong number in 
the wrong p l a c m r  worse yet, if the battery in my cell phone dies before 
I'm finished consulting with the office?" 

Don't despair! Complete the form as quickly and as accurately as pos- 
sible and proceed, posthaste, to the office where the bids are to be sub- 
mitted. Turn the bid into the clerk and have it dateltime stamped. Just  
because a bid is received after the exact specified time on a public work 
project, does not mean it will automatically be disqualified. 

In  private bid situations, the owner is free to waive any prebid qual- 
ifications, but in public bid openings, the courts have ruled that the 
public bidding requirements are there for the public's benefit. If a bid 
is received a few minutes late and there is no evidence of fraud, collu- 
sion, or intent to deceive, all is not lost. If the local authority refuses to 
accept the late bid, an immediate protest must be filed and can be voiced 
in the presence of the official refusing to accept the bid, as well as in the 
presence of witnesses. 

In the meantime, the project manager should remain during the entire 
bid opening process and keep detailed notes of the other bidders' pro- 
posals, noting their competitive bids and any exceptions that  they may 
have taken to the bidding instructions. As quickly as possible, upon return 
to the office, a written protest should be filed citing the circumstances 
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involved in the late submission (all other portions of the bid having 
been met with strict compliance) and stating that the bid was delivered 
at, say, 2:05 P.M. instead of 2:00 P.M. as required. 

If your late bid happens to be the low bid, but could be rejected 
because i t  was submitted five minutes after the deadline, it may well 
be worthwhile to lodge a formal, legal protest and challenge. I t  is pos- 
sible that  the public officials-or the court, if it gets that  far (which it 
probably won't)-will rule that  it is in the public interest to accept the 
low bid even though the late submission must be considered a violation 
of the bidding procedure. In  fact, if other "minor" deviations are noted 
during the bid opening process and another contractor requests that  
your bid be disqualified, or the public official opening the bids indicates 
your bid may be disqualified, continue to take notes relating to all 
other bids being opened, then return to the office and discuss lodging 
a protest. 

When a "nonconforming" bid is significantly lower than the second bid, 
the public agency may well decide to interview your firm to ascertain 
that  all other aspects of the bidding procedure have been met, that  your 
company fully understands the scope of the work, has included costs for 
the full scope of work, is a reputable builder, and is ready, willing, and 
able to enter into a contract. The agency may then rule that  it is in the 
best interests of the public to accept this bid even though there was a 
"minor" discrepancy in the bidding process. Emphasis must be placed 
on the word "minor." 

Who is the low bidder? Unless the bid documents state otherwise, the 
low bidder on a lump-sum contract is the "apparent" low bidder, subject 
to a review of compliance with all other provisions of the bidding instruc- 
tions. When a bid contains not only a lump-sum price but several alter- 
nates, as additions or deletions to the base bid, the determination of who 
is actually the "low" bidder becomes less clear. In the absence of any lan- 
guage to the contrary, usually the owner may select the alternates that  
will be accepted. Therefore, the low bidder may not be apparent until 
all accepted alternates are included with the lump-sum bid. I t  is also 
possible that  the "apparent low bidder" wishes they were not the lowest 
bidder, which brings up another point. 

Withdrawing a bid. In the rush to assemble a competitive bid, it is not I 

unheard of to make a mistake, either in the extension of unit prices, the 
omission of a few cost items, or to just plain make a mathematical error. 
If these items are minor and if the general contractor has been desig- 
nated "apparent low bidder," they will usually accept the contract and 
chalk up the mistakes to experience-afterward having a few words 
with the person that  put the bid together. 
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However, the situation might take on a different twist if a bid bond 
or bid deposit check was required and, upon the opening of the sealed 
bids, the contractor finds to their dismay that  they were low bidder by 
such a substantial margin that  their bid must have been defective in 
some way. If a contractor discovers that  their bid was, say, $400,000 
lower than the next bidder's price of $2 million, and the third and fourth 
bidders' quotes were 5- to 10-percent higher than the second bidder, 
there may be reason for alarm. The contractor's thoughts immediately 
go to the bid bond submitted with their bid. If they would elect not to 
accept a contract if offered, the likelihood of having to forfeit their bid 
bond is real, but the other option is to accept a contract and, more than 
likely, anticipate a substantial loss in the process. Neither choice is very 
palatable, but does the contractor have any other? 

In the case of M. l? Kernper Construction Co. v. City of Los Angeles, 
376 Cal.2d 696,235 P.2d 7 (1951), the contractor inadvertently omitted 
a $300,000 item from their estimate, causing them to be $250,000 lower 
than the second bidder. The contractor contacted the Public Works 
Department a few hours after discovering their mistake and requested 
that their bid be withdrawn and their bid bond returned. The City of Los 
Angeles decided to award the contract to the second bidder and directed 
the "low" bidder to forfeit their bid bond. A lawsuit followed. The court 
made a distinction between errors in judgement and mathematical or 
clerical errors. On the basis of the evidence submitted, the court judged 
the $300,000 error to be a justifiable one and allowed the contractor to 
withdraw their bid and not forfeit their bid bond. I t  was the contractor's 
responsibility, however, to prove that a clerical error had, in fact, been 
made that  accounted for the erroneously low bid. 

Based upon this decision, it becomes critically important that  all 
adding machine tapes, scrap paper with notes, calculations, bid tabu- 
lation sheets, confirmation of telephone bids, and other related matter 
be kept until well after a contract award has been made and accepted 
by the contractor. A contractor should not assume that  they only have 
two choices upon discovery of a defective bid: forfeit the bid bond or 
accept the unwanted contract. It may be possible to withdraw the bid 
with no penalties. 

Verbal subcontractor quotations. During the preparation of a hard bid, 
several subcontractor proposals may be submitted over the telephone 
and recorded by the general contractor on a telephone bid form. This 
form may include the subcontractor's name, address, date, the project 
name, the sub's phone and fax number, and the name of the person 
phoning in the bid. As these telephone bids are received, occasionally the 
full scope of work being quoted is not reviewed or recorded, because 
bids are coming in fast and furious and the estimate must be completed 
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quickly. But when the bidding process is over, these telephone bids will 
be reviewed for completeness and any missing information filled in by 
contacting the subcontractor. Each subcontractor or vendor should then 
be requested to submit a written confirmation of their verbal bid. 

A general contractor who receives a verbal bid from a subcontractor 
and incorporates i t  in their "winning" proposal may subsequently be 
awarded a contract, a t  which time that  competitive subcontractor will 
be requested to submit their formal, written quotation if they have not 
already done so. But suppose one of these subcontractors with that com- 
petitive bid responds that, due to an  error in their bid or because they 
have been awarded another big job in the interim, they wish to with- 
draw their previous quotation and will not agree to enter into a contract 
with the general contractor. Without a written proposal from that  sub- 
contractor, can anything be done? In  some cases,yes, most assuredly. 

The principle of promissory estoppel may apply and render the oral 
contract enforceable. The word estoppel is defined in the dictionary as 
"an impediment that prevents a person from doing something contrary 
to his own previous assertion to do so." This appears to be a long-winded 
definition of "to stop." 

Under this doctrine, the offerer (subcontractor) may be held liable for 
any damages incurred by the general contractor. In  other words, the sub- 
contractor may be required to pay the general contractor the difference 
between their price and the next lowest quote. In  the case of Bridgeport 
Pipe Engineering v. DeMatteo Construction Company, 159 Conn. 242, 
244 (1970), the subcontractor submitted a verbal bid by telephone to fur- 
nish labor and materials for plumbing, heating, and ventilating work 
for a housing project, but later declined to enter into a contract. The 
Connecticut Supreme Court ruled that  the telephone bid was an  oral 
offer and the general contractor accepted the offer when i t  became the 
successful bidder on the housing project. 

Although this Connecticut case involved a subcontractor supplying 
both labor and materials, several other state courts have ruled that  
bids received representing the sale of goods only also constitute a con- 
tract, and the acceptance of that  contract is complete when the general 
contractor receives a contract from the client. Even if the subcontrac- 
tor attempts to withdraw the bid before the general contractor is noti- 
fied of an  award by the owner, the principle of promissory estoppel may 
apply to prevent the subcontractor from withdrawing their bid without 
incurring a penalty. 

In  another court case, H. W Stanfield Construction Corp v. Robert 
McMuller and Son, Inc., App.92 Cal.Rptr.669 (1971), the court ruled that 
the subcontractor was liable for the bid submitted to the general con- 
tractor assembling a bid for the U.S. Navy. The general contractor had 
obtained prices from a number of painting contractors and the low bid 
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was submitted by a company whose first bid was 50-percent below the 
next highest one. After being advised of this low bid, the subcontractor 
resubmitted their proposal which H. W. Stanfield used in their bid. The 
general contractor advised the painting contractor that they had incor- 
porated their bid, and after receiving the Navy contract, the painting 
contractor would be awarded a contract for their portion of the work. As 
a result, the subcontractor refused to sign the subcontract agreement 
when i t  was offered. The court held that  the general contractor had 
relied on the promise of the subcontractor to do the work for the stipu- 
lated sum and would be damaged by the refusal of the painting con- 
tractor to do that  work. The decision was upheld by the California 
Supreme Court. 

In  the practical world of contracting, however, working with a sub- 
contractor who has been directed to accept a subcontract agreement or 
face litigation might present such hurdles and problems that  this 
arrangement would, in most cases, not be worth the savings in costs. But 
being aware of one's rights under the law may be used to advantage if 
the situation permits. 

Other Potentials for Disputes 

Oral contracts 

Oral contracts are often recognized as  creating the same obligation 
between two parties as  a written contract. A case tried in a North 
Carolina court was based upon an  architect performing work for a n  
owner without benefit of a written contract. The owner, a developer, 
requested the architect to complete some preliminary design work on a 
condominium project. The architect, according to the owner, had pre- 
pared such a complex contract for the design work that  it was rejected. 
The owner indicated that they would be willing to sign a simpler con- 
tract if presented. The architect's fees, a t  that time, were not a subject 
of disagreement, and the owner directed the architect to proceed with 
the design work. Months later, the owner advised the architect that  
another designer had been hired to work on the project, but by that time 
the original architect had completed a major portion of the work and so 
submitted an invoice for it. The owner refused to pay the invoice and the 
architect filed suit, claiming breach of contract. 

The North Carolina trial court dismissed the case due to the absence 
of a written contract between the owner and architect, but the North 
Carolina Court of Appeals disagreed with this decision. The appeals 
court ruled that  even though a written contract did not exist, the archi- 
tect had an  enforceable oral agreement. Therefore, the court determined 
that a jury trial was in order and went further in stating that if the jury 
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were to agree that an  oral contract did not exist, the architect could still 
pursue the recovery of actual value of the services performed in con- 
nection with the project design [Willis v. Russell, 315 S.S. 2nd 91 (North 
Carolina Appellate Court, 19841. 

Disputes regarding contract interpretation 

Ambiguities in the contract documents are usually resolved by reason- 
able parties taking a reasonable approach. When reasonableness does 
not prevail and one party pursues a hard line, what to do? There are no 
tried and true procedures for contract interpretation and each case 
seems to stand on its own. What documents have priority over others? 
Do the plans or specifications take precedence? Will the specifications 
take precedence over full-scale drawings? Some contract requirements 
specifically establish an  order of the precedence such as: contract 
requirements-first precedence; schedules-second; drawings-third; 
and so forth. Typical contract language, when there is a conflict between 
the plans and specifications, will be similar to the following clause: 

In the event of conflicts or discrepancies among contract documents, inter- 
pretations will be based on the following priorities: 

1. Contract 
2. Addenda, with those of a later date having precedence over those of a n  

earlier date 
3. Supplementary conditions 
4. General conditions of the contract for construction 
5. Drawings and specifications with schedules and large-scale details 

having precedence over small details 
6. If drawings and specifications are not in concurrence regarding quality 

or quantity, the contractor shall request interpretation from the 
architect. 

Another standard contract phrase regarding this same topic is 

In a case of conflict between drawings and specifications as  to the extent 
of work, or location of materials andlor work, the following order of prece- 
dence will govern: 

1. Large-scale drawings 
2. Small-scale drawings 
3. Schedules (door, finish, equipment, and so on) 
4. Technical specifications 

In case of conflict regarding the quality of materials, the specifica- 
tions will govern. However, the courts are not consistent in their inter- 
pretations. Regarding a specific statement taking precedence over a 
general statement, the court may look for the purpose intended by a 
specification section relating to the drawing requirements before 
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arriving a t  a decision. The point is that there are no hard-and-fast rules 
that  apply to the interpretation of which document has priority over 
another, unless, as previously stated, a contract Order of Precedence 
prevails. 

Errors and omissions concerns. Another provision that  architects often 
include in the contract requires the contractor to advise the architect of 
a discrepancy, error, or omission before submitting a change order relat- 
ing to that error or omission. This provision may appear in the bid doc- 
uments or most certainly in the contract for construction. 

Article 3.2 of the A201 General Conditions document requires the 
contractor to notify the architect at once of any errors, inconsistencies, 
or omissions discovered. If the contractor recognized such an error, 
inconsistency, or omission and knowingly fails to report it to the archi- 
tect, the contractor may be held liable for any damages resulting from 
them. 

This unilateral edict by the design consultants can be frustrating to 
the contractor who rarely has sufficient time to thoroughly scrutinize 
all of the bid documents during that hectic process known as "bidding." 
In most cases, a contractor may uncover only the most glaring drawing 
mistakes a t  bid time and won't find any minor discrepancies-or major 
discrepancies-until construction is underway. Upon discovery and noti- 
fication of the architect, the response might be, 'Well, the bid docu- 
ments required that  you notify us, in writing, when these errors were 
discovered prior to submitting your bid, otherwise you are considered 
fully responsible," which is a response that will raise the hackles on most 
project managers. Is there any way to deal with these kinds of situa- 
tions? I think so. 

Dealing with problem drawings. With barely enough time to completely 
scrutinize the drawings and specifications before and during the hectic 
competitive bidding process, some things will undoubtedly slip through 
the cracks. Last-minute calls from subcontractors, and suppliers e-mailing 
their bids along with estimate adjustments by the boss as the clock 
ticks away, leave little time to concentrate on potential drawing errors 
and omissions. Doesn't the contractor have a right to assume that the 
plans and specifications submitted by the owner's architectlengineer 
are reasonably complete for bidding purposes? If there are any major dis- 
crepancies, shouldn't they be able to rely on everyone's good faith to find 
an  equitable solution to correct major errors? 

In a court case identified as John McShain v. United States, 412F.2d 
1218 (1969), the contractor stated that the true condition of the draw- 
ings was not known at  the time of bidding and that, after being awarded 
the contract for construction, they found that several drawings which 
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were illegible a t  bid time had not been replaced with legible ones. The 
addenda drawings, furthermore, did not correct many of the coordina- 
tion errors in the bid documents. The general contractor instituted legal 
action to recover damages incurred by their company and their sub- 
contractors because of the inadequate drawings. The U.S. Court of 
Claims said that  although the plans furnished by the owner need not 
be perfect, they must be adequate for the purpose for which they were 
intended. The court went on to state that the contractor was under no 
legal or contractual obligation to inspect the drawings to determine 
their adequacy for construction prior to a contract award. Furthermore, 
the court ruled that the documents were to be used for estimating pur- 
poses only, and i t  had not been proven that  McShain knew or should 
have known how defective the drawings were. 

Owners have a responsibility to present the general contractor with 
drawings and specifications that  are adequate and reasonably accu- 
rate, and the GC has a right to expect that. If there are considerable 
problems relating to deficiencies in the documents, the general con- 
tractor should be afforded consideration in their request for additional 
compensation for any delays the substandard or deficient drawings 
might have caused them. 

In  the case of J. D. Construction Co., Inc. v. United States, 171 Ct., 
C1.70 (1965), the court ruled that if faulty specifications prevent or delay 
completion of the contract, the contractor is entitled to recover delay 
damages from the defendant's breach of implied warranty. This breach 
cannot be cured, said the court, by the simple expedient of merely 
extending the contract time and performance. 

The contractor's guarantee regarding design. When a n  architect specifies 
a certain component design and the installation results in poor per- 
formance, who is responsible? In  a case brought before the courts in the 
State of Washington, an  architect had modified a curtain wall design. 
The contract specifications contained a standard clause requiring the 
general contractor (GC) to notify the architect if any materials, meth- 
ods of construction, or workmanship changes were needed to ensure 
compliance with the contract documents. The GC did not notify the 
architect of any changes they felt were necessary relating to this cur- 
tain wall design and installation. 

When the curtain wall was installed and the building completed and 
signed off by the design consultants, a series of leaks appeared in the 
system. The GC denied any responsibility to correct the leaks and the 
owner sued. In  this case, Teufel v. Wiener, 68 Wash.2d 31,411 P.2d 151 
(1966), the court concluded that the leaks were caused by design error. 
The owner had claimed that  the specifications called for the curtain 
walls to be fabricated and installed by a manufacturer regularly engaged 
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in the manufacture of this type of system and that the work be first-class 
and performed in a manner that  did not allow any weather infiltration. 
However, the court's ruling was that the curtain wall was modified by 
the architect and was not suited to its use, and that the leaks were not 
caused by faulty materials or poor workmanship but were the result of 
a design defect. 

The Spearin doctrine. Alandmark court decision rendered in 1918 is still 
applicable today: the Spearin case-sometimes known as the Spearin 
Doctrine. 

Spearin, a contractor, bid on a U.S. Navy drydock project that included 
replacing a 6-foot section of storm sewer pipe, which they did. The 
replacement sewer line proved to be inadequate to carry the volume of 
water run-off and it broke due to internal pressure. The Navy held 
Spearin responsible and told them to replace it. Spearin refused and the 
lawsuit progressed all the way to the Supreme Court. 

The resulting "Spearin Doctrine" stated that: 

If the contractor is bound to build according to plans and specifications pre- 
pared by the owner, the contractor will not be responsible for the conse- 
quences of the defects in the plans and specifications. 

The court continued, saying: 

The responsibility of the owner is not overcome by the usual clauses requir- 
ing bidders to visit the site, to check the plans, and to inform themselves 
of the requirements of the work. 

Although today, the 1997 edition of the AIADocument A201-General 
Conditions in their Article 3 recognizes that  the "contractor's review (of 
the plans and specifications) is made in the contractor's capacity as a 
contractor and not as a licensed design professional." Knowledge of the 
provisions of the Spearin Doctrine may come in handy when a situation 
involving defects in the plans and specifications is being reviewed. 

Subsurface, changed, and differing 
conditions 

A significant number of disputes involve the sitework phase of a project. 
Even with numerous test borings and other geotechnical site investi- 
gations, conditions uncovered during excavation may be a t  variance 
with the conditions assumed by the information in the geotechnical 
survey. Test borings accurately display the subsurface soil strata in the 
exact location where they have been taken, but another boring drilled 
just yards away may reflect totally different subsurface conditions. In  
fact, a standard clause in most geotechnical reports recognizes this con- 
dition and state. 
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Regardless of the thoroughness of a geotechnical engineering exploration, 
there is always the possibility that conditions will vary &om those encountered 
in the test borings, or that conditions are not as anticipated by the designers. 

Another disclaimer often included in the geotechnical report reads as 
follows: 

The analyses and recommendations submitted in this report are based 
upon information revealed by this exploration. This report does not reflect 
any variations which may occur beyond the locations of the test borings and 
test pits. Since the nature and extent of variations may not become evident 
until during the course of construction, an allowance should be established 
to account for possible additional costs that may be required to construct 
the foundations as recommended herein. 

Using geotechnical disclaimers to advantage 

Although geotechnical disclaimers may be considered by contractors as  
limiting their claim for additional costs incurred during excavation 
work, they can also be used to advantage. 

Even the geotech recognizes that actual conditions will not be known 
until mass excavation or trench excavation is underway. If the con- 
tractor uncovers conditions that  are materially different from those 
reflected in the geotechnical documents, wouldn't that  substantiate the 
contractor's claim for added costs due to these variations? 

Furthermore, the geotechnical report is generally prepared a t  the 
owner's request and paid for by the owner, thus it can be stated that  the 
reference in the disclaimer to an allowance-a contingency-was actually 
inserted for the owner's benefit, not the contractor's. 

The contractor must thoroughly document their claim of encounter- 
ing conditions that  differ materially from those anticipated by the infor- 
mation available in the geotechnical site investigation report. 

The court and differing site conditions 

The case Randa/Madison Joint Venture IIIv. Dahlberg [239 F.3d 1264, 
2000 U.S. App/(U.S. Fed. Cir. Feb 7,2001)] dealt with differing site con- 
ditions in another way. RandaMadison, the contractor, had a contract 
to dewater the excavation for a pump-house foundation, but found that  
i t  had grossly underestimated the extent of dewatering and so filed a 
claim with the government to recover these additional costs. The gov- 
ernment contract contained two clauses: that the contractor satisfied 
itself to the character and quantity of work and that the bid documents 
addressed the physical data. The contract documents also stated that  
soil test results and  soil and  rock samples were available for inspection 
but that these tests results were not included in the documents. 
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In their appeal, the contractor argued that they had no duty to review 
this information and that the government had an  affirmative duty to dis- 
close the additional information beyond just making it available. The 
review court disagreed and said that the government placed the con- 
tractor on notice that  this added information existed and the contrac- 
tor was presumed to have reviewed it. 

Rock excavation. Suppose that in the course of excavating, rock was 
uncovered where no rock was indicated in the borings because those bor- 
i n g ~  happened to straddle the rock formation. Does the contractor have 
a legitimate claim for an  extra? One answer to that  question relates to 
whether or not the site is denoted to be "Unclassified" or "Classified." A 
"classified" site includes the specific subsurface conditions to which a 
contractor is bound. An "unclassified" site is one in which the contrac- 
tor "owns," or is responsible for, costs relating to all subsurface condi- 
tions necessary to complete the sitework. If unsuitable soils, rock, debris, 
underground structures, and so on are encountered, the contractor is 
obliged to remove them and replace them with suitable materials a t  no 
cost to the owner. A typical unclassified site section in the specifications 
will state the following: 

Excavation shall be unclassified and shall comprise and include the satis- 
factory removal and disposal of all materials encountered regardless of 
the nature of the materials and shall be understood to include rock, shale, 
earth, hardpan, fill, foundations, pavements, curbs, piping, and debris. 

But is that  position of denying responsibility for all such costs defend- 
able in all cases? The answer is No! 

The author's company entered into a contract with an  owner to build 
two office buildings in a campus setting with a total square footage 
of approximately 500,000 ft2. The site was deemed "unclassified." 
Accompanying the plans and specifications were a series of test borings, 
and the isometrics of various soil and rock strata along with a test 
boring location plan superimposed over an  outline of the building foot- 
print (see Figs. 12.1 through 12.3) Excavation proceeded in the area of 
test boring B-23, and rock was discovered a t  Elevation 162.8. Both the 
isometric and the test boring log clearly indicated the presence of rock 
a t  Elevation 152. Continued excavation in areas represented by other 
test boring data uncovered rock in areas a t  lower and higher elevations 
than those indicated by the borings. The architect and owner were made 
aware of these disparities and even though the contractor prepared a 
written request for an  extra, excavation continued, uncovering more 
rock requiring blasting. When the site work was complete and the con- 
tractor submitted a bill for $288,000 it was dismissed out of hand by the 
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FIGURE 12.1 Test boring location plan, locating test boring B-23. 

architect and owner claiming that the site was unclassified and the 
contractor "owned" all conditions, most notably, rock. The contractor 
was of the opinion that the ownerlarchitect decision was grossly unfair. 

The architect and owner stood by their interpretation of the contract 
obligation relating to the unclassified nature of the site after weeks of 
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FIGURE 12.3 Test boring data relating to test boring B-23. 
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discussion, some very heated. There seemed to be a wide disparity 
between the geotechnical report and the actual field conditions. 

The author then made a transparent overlay of the test boring loca- 
tion plan and began to shift it, first to the east and then to the west of 
the building footprint outline. Suddenly it became evident what had 
occurred. The geotechnical engineer had inadvertently shifted the entire 
test boring location plan approximately 50 ft to the west of where it 
should have been in relation to the building's footprint. When the over- 
lay was shifted 50 feet to the east, all test boring data matched the con- 
ditions actually encountered. 

When presented to the owner, they paid the $288,000. 

Another site war story. On a different occasion, the author of this book, 
while administering another contract with an "unclassified" site encoun- 
tered considerable unsuitable soils below the footing and foundation 
"payline" (the design level for those footings and foundations). A proposed 
change order was presented to the owner who dismissed it, claiming that 
the contractor was responsible for all unsuitable soils, no matter where 
uncovered, because, again, the site was unclassified. As the contractor, 
we argued that we "owned" all soils above the payline in an unclassi- 
fied site, but that did not mean that the contractor "owns" all unsuit- 
able soils under the payline. This argument was again dismissed by 
the owner. At the next meeting to review this issue, I drew a round 
circle meant to represent the earth and placed the project in question 
on top, drawing a deep 'V meant to represent excavation to the bottom 
of the circle (China) and said, "So you're telling me that we are obligated 
to dig all the way to China if necessary?" The owner's representative 
said, "Well, no that's unreasonable." The concept of degree of "ownership" 
of responsibility to remove unsuitable soils was thereby established and 
the claim was settled by agreeing to limit the amount of soil the con- 
tractor was contractually responsible to remove, at  no cost, to a depth 
somewhere between the payline and China. 

This was a compromise, but one that settled a contentious matter, and 
it established an atmosphere of "reasonableness" that pervaded the rela- 
tionship between owner and contractor during the balance of the project. 

Two important points illustrated in the preceding experiences are the 
following: 

The project manager should not give up their claim for compensation 
for unforeseen subsurface conditions, even in the face of restrictive 
language in the contract. If something appears to be unfair, it proba- 
bly is and the project manager just needs to continue to investigate 
the situation until they can develop enough information and docu- 
mentation to refute the unfairness of the architectlowner's ruling. 
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Equally as  important: Attack any dispute early on and persist in its 
resolution promptly and fairly. 

Dealing with the exculpatory language in the contract. Most contracts 
include statements to defuse claims by a contractor for unforeseen site 
conditions. Look for the following types of clauses. 

1. The contractor may be required to visit the site prior to submitting their 
bid and any condition visually observed or reasonably assumed by 
this prebid visit will be interpreted by the owner as being "disclosed." 

This means that a close and careful inspection of a site is necessary 
to document not only that all existing conditions were observed, but 
the extent to which other conditions were not apparent, or hidden, 
and therefore could not have been anticipated. 

I 
2. A "no damages for delay" clause prevents the contractor from claim- 

ing additional costs beyond direct costs if unforeseen conditions are 
encountered, resulting in excusable delays to the project's completion. 

If this clause cannot be stricken from the contract, it must be 
passed through to all subcontractors, thereby reducing the exposure 
for subcontractor delay claims if the project is delayed after unfore- 
seen subsurface conditions are encountered. 

3. A clause that  requires the contractor to examine the contract docu- 
ments and report, in  writing, any obvious errors, omissions, and 
ambiguities within a specific time period, otherwise a claim will not 
be considered. Re-read Article 3 of M A  Document A201 which pro- 
vides a clear presentation of the contractor's responsibility with 
respect to the review of contract documents. 

4. Geotechnical reports included in the bid documents often state that  
they "are not to be relied on" since the contractor must make their 
own conclusions as to the representation of the information con- 
tained in these geotechnical reports. 

The general contractor must rely on the information presented by 
the geotech in order to prepare their sitework estimate which will 
include a contingency of some sort for unknown or unanticipated con- 
ditions. As discussed earlier in this chapter, if the contractor can demon- 
strate that  this information was misleading or insufficient, and that it 
affected the amount of a reasonably assumed contingency, the contrac- 
tor may be able to overcome this exculpatory contract statement. 

If there are sufficient concerns about the validity of the geotech, the 
contractor can also request permission to perform additional site explo- 
ration. (This is plausible in a negotiated contract scenario, but what 
about a hard-bid situation? Will further exploration once dissemi- 
nated to other bidders reduce the competitive edge or is the contractor 
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willing to forego that advantage to ensure that their own bid will be more 
responsible?) 

Differing or changed conditions 

Article 4.3.4 of the 1997 edition of AIA Document A201 includes the 
definition of changed or differing conditions, and the procedure to follow 
when presenting a claim. In  order to prepare a viable change order for 
additional costs utilizing "differing conditions" as  the basis for that  
claim, a contractor must show that: 

The contract documents reflect certain conditions that  formed the 
basis for the contractor's estimate. 

The contractor's interpretation of the documents was reasonable and 
based upon previous experience in such matters. 

The subsurface conditions actually encountered differed "materially" 
from those represented in the documents. 

The actual conditions encountered could not have been "reasonably" 
anticipated. 

The costs claimed must be solely attributable to the materially dif- 
fering conditions-for instance, the difference in cost between the 
assumed material or condition and the cost of the actual material or 
condition. 

If a claim is to be prepared, the contractor should include the following: 

A clear statement as  to the usual conditions a contractor would have 
expected to encounter on that  site. 

What conditions were actually encountered. 

How these conditions differed "materially" from the known and usual. 

What costs and delays were incurred because of the encountered 
conditions. 

These types of situations often result in delays to the construction 
process and the impact of these delays, in most cases, are much the same 
as other significant interruptions to the planned sequence of work. 

The impact of differing or changed conditions resulting in delays will 
incorporate the following costs: 

Direct costs: Labor, materials, and equipment employed in dealing 
with the work. 

Weather-related costs: Weather-sensitive work tasks established in 
the baseline schedule may become shifted to another part of the year 
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where, for example, concrete foundation work initially scheduled to 
be completed in mild weather now must be completed in cold weather. 
Winter conditions, in those parts of the country where cold weather 
occurs, will add considerable costs to labor, materials, and equipment 
such as  curing blankets, temporary heat, and enclosure materials. 

Acceleration costs: Costs required to accelerate the progress of work, 
a s  directed by the owner may entail shift work, extended work hours, 
additional materials and more equipment. Studies have proven that 
extended periods of overtime reduce worker productivity and this 
reduction in productivity needs to be taken into account when sub- 
mitting a n  estimate to accelerate the pace of the job. 

Idle equipment: Rental equipment on the project remaining idle 
during the delay period will continue to generate costs whether i t  is 
company owned or leased. When a backhoe is rented on a weekly 
basis, the contractor must pay the weekly rate whether the equipment 
is active or idle; only fuel and operator costs are eliminated. The type 
of equipment, its idle and active periods during the delay must be doc- 
umented so that all related costs can be isolated for reimbursement. 

Field office expenses: Some field expenses are time related. Since the 
project will be delayed, added costs for field office rentals and associ- 
ated utility costs, temporary toilets, and field supervision will cer- 
tainly accrue. 

Indirect costs: Costs incurred but not allocated to any specific item of 
work. 

Home office expenses: Expenses a t  the home office assigned to admin- 
ister the project currently being delayed will still accrue. 

Loss of productivity: This cost is a difficult one to quantify, but the 
interruption of a continuous sequence of work results in a loss of pro- 
ductivity. Also, extended periods of overtime work causes worker pro- 
ductivity to drop drastically and it basically takes more man hours to 
complete the work. 

Differing conditions when unit price contracts apply. In public works proj- 
ects, where unit prices apply, the general contractor is provided with 
approximate quantities upon which to base their unit price@). If site- 
work is involved, the agency may advise the contractor to base their unit 
price on a quantity of, say, 10,000 cubic yards of structural fill borrow, 
3500 cubic yards of unsuitable materials to be hauled offsite, and so 
forth. If actual quantities either exceed these thresholds, or are less 
than these stated requirements, a differing condition may have occurred 
and the contractor may be permitted to review and adjust their unit 
price(s). If, a s  a n  example, only 3000 cubic yards of structural borrow 
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are required and only 1000 cubic yards of unsuitable soils are to be 
hauled offsite, the contractor's initial bid anticipated higher quantities 
and therefore actual conditions differ materially from those estimated. 
Although many public agencies may have different threshold criteria, 
a standard yardstick allows the differing conditions concept to be 
employed if actual quantities exceed bid quantities by 20 percent or 
more. In dealing with private owners, the same criteria can be used, 
citing acceptable public sector principles as the basis for requesting the 
differing conditions change order. 

Claims due to scheduling problems. The AIA's General Conditions doc- 
ument, relating to the contractor's schedule has changed over the years. 
The 1970 edition required the contractor to submit their schedule for the 
architect's approval; the 1976 version required submission for the archi- 
tect's information, while the 1987 edition of A201 required the con- 
tractor to prepare and submit the schedulepromptly. The current 1997 
version of A201 requires the contractor to submit a schedule that 
"complies with the contract completion date." 

Construction schedules are dynamic and subject to change, and with 
the latest AIA General Conditions requirement, the general contractor 
has more flexibility in modifying the baseline schedule as long as the 
completion date is not extended by a change order. The use of the crit- 
ical path method (CPM) schedule with its ability to display the rela- 
tionship of one work task to another has come to occupy a key role in 
any potential delay claim being considered by a contractor. The baseline 
schedule-the initial schedule formulated a t  the beginning of the 
project-would have been prepared with input from subcontractors and 
vendors, the project manager acting as coordinator for this critical task. 

Be wary of subcontractor input 

The invitation to subcontractors to participate in the preparation of a 
CPM schedule is proper, but must be monitored closely. A subcontrac- 
tor may not be accurate in determining the length or duration of an oper- 
ation due to inexperience or not spending sufficient time to properly 
estimate durations. A subcontractor may have more than enough "float" 
time to cover any potential contingencies to insure that they can absorb 
some glitches that will occur and still maintain their schedule. By not 
advising the project manager of the added days, this subcontractor will 
have significantly overstated the duration of their task(s) and, as a 
result, impact subsequent trades. So subcontractor input, while valu- 
able, should be carefully reviewed and not just accepted at face value. 

Once published, a baseline schedule becomes the "official" project 
roadmap, and any changes to the sequence or time allotment for selected 
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activities should be noted to determine their impact. Conditions that are 
cause for a n  extension of a baseline completion date must be promptly 
communicated to the architect and owner-either through a Request for 
Time extension, or in the case of a nonexcusable delay, with a recovery 
schedule. 

Remember that  change orders are issued to affect a change on con- 
tract sum or contract time, requests for time extensions will actually 
take the form of a Proposed Change Order (PCO) where the facts doc- 
umenting the delay and related costs are included. 

The CPM schedule, accepted by all parties, turns into a two-edged 
sword. It becomes the official time frame for the completion of the entire 
project. This baseline "accepted schedule can now (1) document devia- 
tions in that schedule due to owner directed changes and (2) document 
delays created by the general contractor. A subcontractor can also point 
its finger a t  the general contractor who has delayed the start or comple- 
tion of their work. 

Beware of subcontractor claims for delay. General contractors need to 
be especially sensitive to delays that may impact subcontractors who 
have not contributed to that  delay. A delay early in the project, say, in 
the erection of the structural system may push the start of drywall and 
drywall taping operations into winter months where work may be less 
productive, and thus require added costs for temporary heat. When 
delays early in the project occur, the general contractor would be wise 
to get all subcontractors to agree, in writing, that the delay upfront, will 
or will not impact their operations. 

Delays created by one subcontractor may affect other subcontractors 
who will certainly look to the general contractor for assistance, and pos- 
sibly additional compensation, in order to accelerate their work or be 
compensated for lost productivity. If the project manager is planning to 
prepare a delay claim for submission to the owner, a well-documented 
series of CPM schedules graphically displaying how one delay or a series 
of delays, has impacted the overall completion date, will be strong evi- 
dence to support such a claim. 

A word about lost productivity 

Added costs due to lost productivity are probably one of the more dif- 
ficult claims to present or dispute. The contractor, or subcontractor, is 
basically stating that  interruption to their normal daily operation, cre- 
ated by work stoppage because of others, or significant changes in the 
sequencing of work, has caused them to be less productive. They state 
that  in order to recapture this loss of productivity, they must work 
longer hours, which generally equates to overtime. These interruptions 
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may result in trade stacking, where, say, MEP subcontractors are work- 
ing in such close proximity to metal framing and drywall subcontrac- 
tors that  each trade's ability to work productively is denied. Working 
out of sequence, having to go back and complete one section of wall left 
open for another trade certainly deprives a subcontractor of the  
ability to work productively. Claims for loss of efficiency employ a 
simple calculation, but the basis for establishing a n  inefficiency factor 
does not. 

Total labor incurred during the period in question $1,000,000 

Inefficiency % (whatever has been established, say, 7.5%) 7.5% 

Inefficiency loss $75,000 

Both premises, the value of lost time and the cost to recoup these 
losses are, in the main, subjective evaluations, not objective ones--even 
though studies by various groups have been published. 

Even the concrete subcontractor's use of the "measured mile," a stan- 
dard cost to form and place a cubic yard of concrete under normal con- 
ditions, is not purely objective. Although this measured mile cost of, 
say, $400 per yard, is culled from thousands of yards placed in the past 
year, and even adjusted for inflation, can it be applied as  a standard 
when so many variables have gone into this averaging of work? 

Similarly, productivity itself is a subjective term. Does each worker pro- 
duce the same amount of work as their co-crew members? Although an  
average of all worker productivity may serve as  some form of measured 
mile, suppose one crew is exceptionally productive while another isn't. 
If so, which one is used to support the claim, and which one can be used 
to deny the claim? Thus, loss of productivity is also a subjective matter. 

Numerous studies have been made to try and quantify loss of pro- 
ductivity due to overtime, such as  the following. 

Bureau of Labor Statistics. The oldest study dating back to 1940. Based 
on a study of 2455 men and 1060 women working in a variety of man- 
ufacturing industries, the BLS found that  productivity for a 50-hour 
week was 92 percent, and for a 60-hour week it was 82 percent compared 
to a 40-hour work week. 

1 The Business Roundtable. In  1980, the Business Roundtable issued a 
I task-force report after studying working conditions a t  the Proctor & 

I Gamble factory over a 10-year period. I t  was discovered that prolonged 
periods of extended work days like 50-hour weeks, dramatically reduced 
productivity, but just one 50-hour week reduced productivity from a 
baseline of 1.0 to 0.7; two 50-hour weeks, back to back, reduced pro- 
ductivity to nearly half. 
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The Construction lnstitute (CII). In 1988, CII collected data from seven 
heavy industry projects over a four-year period. They had some difficulty 
defining overtime in efficiency, but reached the following conclusions: 

Previous studies by BLS and the Business Roundtable were not con- 
sistent predictors of productivity losses during overtime time. 

H Even on the same project, individual crew productivity rates were 
not consistent when working in an  overtime environment. 

Productivity does not necessarily decrease with an  overtime schedule. 

H Absenteeism and accidents do not necessarily increase under overtime 
conditions. 

Construction Industry lnstitute source document 98-effects of scheduled 
overtime. Labor Productivity-based on 151 weeks of data collected 
from 1989 to 1992 from four industrial construction projects-focused 
on piping and electrical crews only. 

Conclusions: 

Short-term overtime can cause a loss of productivity in the 15-percent 
range; however, they can vary from 0 to 25 percent. 

As overtime efficiency decreases, resource availability (the inability 
to provide materials) was the root cause for loss of efficiency. 

Although CII stated that  the data collection and analysis methodolo- 
gies were sound, the variation of efficient losses from 0 to 25 percent 
hardly make this a landmark study. 

The National Electrical Contractors Association. The NECA published 
results of a 1962 study based on a small survey of their members and 
concluded that: 

Five 9-hour days did not affect productivity. 

Five 10-hour days decreased productivity to 98 percent. 

H Five 11-hour days reduced productivity to 95 percent. 

H Five 12-hour days reduced productivity to 92 percent. 

This issue of productivity is further complicated by a U.S. Bureau of 
Labor Statistics study published in February 2006 which shows that  
worker productivity, in general, fell by 0.6 percent during the last quar- 
ter of 2005, the first decline since 2001. 

The results of all of these studies don't appear to help the case for or 
against loss of productivity, but there is no tried-and-true method to 
accurately determine the actual cost of lost productivity and it appears 
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that the choice of which study to use depends upon whether one is the 
claimant or claimee! 

The courts and lost productivity issues 

In the Appeal of Clark Construction Group Inc. (2000WL 37542) VABCA 
No.5674,OO-1 BCA para 30,870, the Board of Contract Appeals stated 
that  "Quantification of loss of efficiency or impact claims is a particu- 
larly vexing and complete problem. We have recognized that  maintain- 
ing cost records identifying and separating inefficiency costs to be both 
impractical and essentially impossible." 

The Mechanical Contractors Association of America (MCAA) pub- 
lishes Change Orders, Productivity, Overtime-A Primer for the 
Construction Industry available to members and nonmembers alike. 
The factors contained in this manual have been supported by several 
court decisions. 

In  Appeal of P J. Dick, Inc. (2001 WL 1219552) VABCA No.5597,Ol-2 
BCA, para 31,647, the contractor's expert stated that their client's labor 
productivity was impacted because of continuous revisions to design. 
This same expert said that while the "measured mile" is the generally 
preferred method of dealing with these costs, there was no period during 
which the work was not affected by design problems or acceleration and 
that damages should be based upon the MCAA manual on change orders, 
productivity, and overtime. The board found the contractor's quantifi- 
cation of loss based upon this method as  reasonable. 

In  Hensel Phelps Construction Company v. General Services 
Administration (2001 WL 43961) GSBCA 01-1 BCA Par  31,249, the 
board accepted the claimant's use of the factors affecting labor produc- 
tivity as  set forth in the MCAA manual. Although the "measured mille" 
approach is often used to assess labor productivity issues, the MCAA 
analysis produced a more accurate valuation of the claim. It should be 
noted, however, that  this claim was made by a mechanical contractor. 

In  S. Leo Harmonay, Inc. v. Binks Mfg. Co (S.D.N.Y.1984) 597 
Supp.1014 (Harmonay), the U.S. District Court upheld the MCAA 
manual labor inefficiency factors in dealing with a loss of productivity 
claim. The measured mile approach was used by the claimant, but it was 
backed up by testimony prepared from factors gleaned from the MCAA 
manual. The court awarded damages based upon Harmonay's claim that 
they had incurred a 30-percent loss in productivity due to: (1) excessive 
work hours; (2) overly crowded conditions; (3) the unavailability of tools, 
materials, and storage; (4) the defendant's delay in supplying drawings 
and equipment; and (5) the constant revision of the contract drawings- 
all of which combined to create confusion and frequent interruptions in 
the progression of work. 
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Claims against professionals 

Because a contractor usually does not have a direct contractual rela- 
tionship with an  architect, it has been difficult for a contractor to make 
a claim against them for increased costs or loss of profit resulting from 
errors and omissions in the project documents. A January 19,2005 deci- 
sion by the Pennsylvania Supreme Court changed that concept by adopt- 
ing the legal principal that  by negligently supplying information for 
the guidance of others, a party may be held responsible for the results 
of their negligence. This case may open the floodgates for similar actions. 
I t  deals with Bilt-Rite Contractors Inc v. The Architectural Studio case. 
Bilt-Rite, the contractor, submitted a bid based upon the plans and 
specifications prepared by The Architectural Studio. The design of a n  
aluminum curtain wall system on the project would not work as  
designed, so the builder had to incur substantial increased costs to make 
it work. As a result, they sued the architect, intending to recover their 
damages. Initially Bilt-Rite's claim was dismissed by the trial court and 
the Superior Court, both of which were overturned by the state's 
Supreme Court. This decision thus paves the way for other contractors 
to recover damages from design professionals who heretofore may have 
been protected from such claims. 

Delay in processing shop drawings. One lawsuit that  comes to mind 
arose when the architect failed to process shop drawings within a rea- 
sonable period of time. 

I n  Peter Kiewits Sons Co. v. Iowa Utility Co [355 f.Supp.376,392, 
S.S.Iowa (1973)], a claim was made to collect damages because the con- 
tractor suffered losses due to an  unjustified delay in the architect's pro- 
cessing of shop drawings. 

Errors and omissions. The standard professional liability for malprac- 
tice insurance refers to "errors of commission" and "errors of omission." 
Employing the old expression "nobody's perfect," it is certainly under- 
standable that  final construction documents may be lacking somewhat 
in minor details, a few dimensions, or 100-percent coordination. 

Most of the problems that involve disputes between architects, engi- 
neers, and contractors seem to be due to the following drawing deficiencies: 

Drawings that  are not coordinated properly among the mechanical, 
electrical, fire protection, structural, and architectural trades. 

Conflicts between small and large details, and between written spec- 
ifications and graphic drawings. 

The failure to apply project-specific requirements in the drawings or 
in the specifications. These statements or details are often "boiler 
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plate" lifted from other projects and don't apply to the project at  hand 
(like the TV bracket spec for a K-12 school, requiring the TV to be 
turned to be viewed by the patient). 

Lack of communication between the various design consultants so 
that a change made by one designer is not relayed to the others to 
determine whether it has any impact on their design. 

Insufficient consultation with owners to afford them the opportunity 
to participate in decisions that ultimately affect the way in which the 
design will be finalized. 

Insufficient time for proper and thorough review of all contract doc- 
uments by design consultants when an owner demands an unrealis- 
tically compressed time frame for drawing production and submission 
for bidding purposes. 

Incidentally, this list was excised from one prepared by a design pro- 
fessional who was expressing concern over the growing cost of mal- 
practice insurance. The professional was making the point: problems are 
not being created by what the professionals are doing; they are being 
created by what professionals are not doing. 

Contractors working in a limited geographic area may be reluctant to 
file suit against a design professional they are likely to be working with 
in the future, but if the stakes are high, there may be no alternative. 

Acceleration: what it is and how it is used 

We previously discussed various costs associated with a claim for dif- 
fering or changed conditions. One of these costs related to acceleration. 

The legal term acceleration should be a part of every project manager's 
vocabulary. When an owner recognizes that there have been delays 
incurred by a construction project, but directs the project manager to 
maintain the original project completion schedule, these instructions are 
known as a demand for acceleration. 

There are two types of acceleration: actual and constructive. Actual 
acceleration occurs when the owner directs the contractor to complete 
the project ahead of the date contained in the Baseline or "accepted 
schedule." Constructive acceleration, on the other hand, occurs when the 
contractor is delayed by some ownerlarchitect action or inaction, but is 
requested to maintain the original completion date. 

By claiming the condition of constructive acceleration, a contractor can 
pursue monetary relief from the owner. The legal elements required to 
establish acceleration in such a case are 

An excusable delay has been established that entitles the contractor 
to a time extension. 
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The contractor submits a written request to the owner for the time 
extension. 

The request for the time extension is denied. 

The owner issues a directive to accelerate performance to complete the 
project within the original time frame. 

The contractor proceeds with the work a t  a n  accelerated pace and 
documents costs involved with this speed-up process. 

The contractor then notifies the owner of the intent to submit a change 
order for the added costs or to file a claim to recover costs if the owner 
refuses to recognize the change order. 

The project manager should be aware of the steps necessary to docu- 
ment and claim reimbursement of costs created by undue demands on 
the part of the owner, if the occasion presents itself. 

Mechanic's liens. A mechanic's lien is a charge against the owner's prop- 
erty serving notice that  some portion of the labor andlor materials1 
equipment incorporated into their building has not been paid. It can be 
filed only against work in connection with a private sector project; the 
filing of a mechanic's lien against unpaid goods and services on a public 
project is not allowed by law, which is a law known as  the Miller Act. 

The Miller Act, passed by the federal government, does not permit 
liens to be placed against property of the U.S. government. Similar acts 
have been legislated by most state governments (known as  "little Miller 
Acts") and prevent liens from being placed against state and local gov- 
ernment property. In such cases, a general contractor must pursue arbi- 
tration (if included in the contract) or litigation to collect a claim. 

The bond provided by the general contractor on public works projects 
protects the owner from claims submitted by subcontractors or vendors 
who are due monies owed but unpaid. These subcontractors or vendors 
can file a claim with the appropriate federallstate/local agency and 
request that  the agency "call the bond." 

When a mechanic's lien is filed, the title to the property is "clouded" 
and can't be sold or have its title transferred until the lien is "satis- 
fied." The lien can be "removed" by either paying the disputed sum or 
bonding the lien, which in effect states that the insurance company will 
guarantee payment of the  claim if i t  i s  not resolved between the 
parties. 

The normal expiration date of a lien may vary from state to state, and 
if the lien remains unsatisfied and no bond has been obtained a t  the time 
of expiration, the issuer of the lien can initiate foreclosure proceedings. 
These proceedings commence after the company attorney files a claim 
stating that  a valid lien has been placed upon the property and that  a 
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certain sum is due toward their client. Proof of the amount owed is 
required, as is proof that the lien was properly filed against the correct 
owner of the property, the correctly identified property was included and 
the lien was filed within the time frame established by law. 

In theory, when foreclosure takes place, the property is sold and the 
lien holder gets paid from the proceeds of the sale. I n  practice, the sale 
of the property rarely occurs and the lien is usually satisfied. The rules 
and regulations governing the filing of liens vary with the state, but gen- 
erally a lien must be filed within 90 or 120 days of the last date on 
which work was performed on the jobsite in question. 

Liens filed by general contractors. When invoices and requisitions are 
ignored by private clients and all attempts at collection fail, the general 
contractor is left with little choice but to file a lien against the owner's 
property. 

When the filing of a lien is being considered, watch for certain pitfalls 
to avoid: 

1. Make certain the lien is filed within the filing limit time. If the filing 
time is 90 days after the last date that work was performed on the 
job, make sure the filing is made before the deadline. If it isn't, the 
right to file a lien is lost. However, the court is aware of various tricks 
used to comply with the 90-day requirement. The date of last work 
must be the last date of meaningful work. If a contractor, realizing 
that their lien rights will expire, say, tomorrow, sends a mechanic 
back to the site to replace a filter in HVAC equipment, or adjust a 
door or replace a broken light fixture lens, the courts will interpret 
this as  a means to circumvent the intent of the lien rights and thus 
the lien will probably be declared invalid. 

2. Make certain the lien is filed against the rightproperty. Although this 
might seem rather simple, when urban property is involved, it can 
get complicated, particularly in subdivisions or projects composed of 
a number of different parcels. If the wrong property is described, the 
lien will be invalid. 

The author of this book had been involved with a large senior living 
community and the concrete subcontractor had not paid their ready- 
mix concrete supplier (although they signed monthly lien waivers 
indicating that the supplier had been paid!). The irate owner of the 
property notified the author's company that the current requisition 
would not be honored until "the enclosed lien is satisfied and proof 
of removal of the lien is furnished." The only problem was that the 
lien was filed improperly against another project also owned by that 
owner for which the author's company was not involved. Therefore, 
payment of the requisition could not be denied. 
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3. Is the lien filed against the proper owner? The proper owner is usu- 
ally included on the land records in the tax assessor's office, but quite 
often defining legal ownership is difficult. When a project involves a 
limited partnership, a joint venture between corporations or indi- 
viduals, or a syndication or shell corporation such as  a Limited 
Liability Corporation (LLC), it may be difficult to identify the proper 
owner of record. 

A word about lien waivers submitted by subcontractors. Not all subcon- 
tractors will faithfully and honestly complete their lien waivers. On 
more that one occasion a subcontractor has been known to falsify a lien 
waiver. Although the subcontractor may sign the lien waiver indicating 
payment for all labor and materials placed in the building during the 
period covered by the waiver, either knowingly or unknowingly the 
information may not be true. Some subcontractors may not be aware 
that their lower-tier subs have paid their bills-for example, the mechan- 
ical subcontractor who engages an  insulation contractor and never 
requests a lien waiver from that company or never questions whether 
they have paid their suppliers. There are other subcontractors who just 
plain lie because they need the money to pay for other nonproject mate- 
rials and equipment. 

So don't assume that  the submission of a lien waiver from a subcon- 
tractor insures that no liens will be filed in the future. Instead, take steps 
to lessen the chance that  this may occur. 

Require each subcontractor to furnish the names of all lower-tier sub- 
contractors, the project manager can request lien waivers from those 
subcontractors as well. 

The project superintendent should maintain a list of all subcontrac- 
tors working on the project so the project manager is alerted to the need 
to obtain lien waivers from those companies. Lastly, when a false lien 
waiver is discovered, along with a threat of legal action, the subcon- 
tractor should be advised that  from that  time on, joint checks will be 
issued to all of their suppliers and subcontractors. 

Arbitration and Mediation 

Referring once again to that  key document, AIA A201-General 
Conditions, the Article 4.6, 1997 edition requires mediation and arbi- 
tration to resolve disputes prior to resorting to litigation. This clause is 
actually helpful to the general contractor since i t  provides alternatives 
to the costly process of litigation. 

A $15,000 claim denied by an  architect or owner cannot be realisti- 
cally pursued by litigation because the costs to do so may exceed the 
amount claimed. The recent notoriety of a lawyer charging $1000 per 
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hour is testament to the high cost of litigation. Conversely, the low cost 
to pursue mediation and the somewhat higher costs to arbitrate offer 
other alternatives. 

Article 4.6 of AIAA201 establishes the procedure for commencement 
of the dispute resolution process and requires mediation (Article 4.6.1) 
as  the first step in that process. 

Mediation 

Mediation is a nonbinding procedure which means that if initiated as a 
first step in dispute resolution, either party to the process may decide 
to withdraw from the proceedings a t  any time. When the mediation 
session(s) has been concluded, the parties are under no legal obligation 
to accept or abide by its conclusions. 

This process involves engaging a professional mediator to review the 
facts of the dispute and attempt to get each party to give a little, or some- 
times more than a little, to resolve a dispute. Typically, the mediator will 
start the proceeding by announcing the steps they plan to take to bring 
about resolution-discussing the strong and weak points of each party's 
claim and establishing the fact that there is a genuine desire by both par- 
ties to negotiate a settlement. The mediator will act as the go-between to 
affect that resolution, will separate each party, physically, assigning one 
group to one room and the other group to a second room. By shuttling back 
and forth and presenting the mediator's opinion of the strong and weak 
points of each party, a negotiated settlement will be attempted. 

As another old saying goes, "a successful negotiation session is one in 
which neither party is satisfied with the result," resolving a dispute 
may mean giving up something. If mediation fails, then each party must 
ratchet the dispute up one further notch and request arbitration. 

The arbitration process 

The next step in the dispute resolution process is arbitration. The con- 
tract documents will include the proper notification required to demand 
arbitration and the American Arbitration Association (AAA) can provide 
all of the details and fees regarding the arbitration process. 

Although the arbitration process was initially established to reduce 
or eliminate the participation by lawyers, nowadays many law firms 
have developed specific departments specializing in arbitration hearings 
and, in most cases, attorneys will not only assist in the development of 
the facts and accumulate the documentation required for the arbitra- 
tion process but will present the claimant's case a t  the hearing. 

The American Arbitration Association, generally referred to as  the 
Triple A, publishes standard procedures to be followed in requesting and 
participating in the arbitration process. A list of arbitrators will be 
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submitted to both parties with a request to select a panel that could con- 
sist of one or more arbitrators. Each person on the list will have been 
screened so as to have experience in the field or area to be arbitrated. 

Both sides present their case, submit documentation to support their 
position and all such evidence is accepted and evaluated by the panel. 
Questions are asked by the panel, but unlike court proceedings, the 
rules of evidence don't apply. Hearsay evidence is permitted and other 
legalistic requirements are waived. Depending upon the nature and 
complexity of the case, these proceedings can be concluded in a day, or 
can stretch out for a year or more. 

When the hearings are completed, the panel will retire, review the evi- 
dence, and prepare a written "finding" in which they will determine 
responsibility and establish a monetary award. In binding arbitration, 
the predominant form of arbitration, the panel's findings are final and 
if an award is not forthcoming, the injured party may file a claim in court 
which will automatically be upheld. 

Electronic records as evidence. The general rule is that computer records 
are admissible just like any other form of business record. The company 
attorney can provide the definition of 'business record," but the gener- 
ally accepted meaning is records that are created and maintained in the 
company's ordinary course of business. But with any record-written or 
otherwise-the manner in which the records were created and main- 
tained is essential. Documents stored in a computer are not regularly 
or necessarily printed out in hard-copy format since this is one advan- 
tage of electronic storage. However, when a stored document is printed 
in preparation for submission at a trial, the opposing party may object 
to their admissibility based upon the fact that they were not printed out 
concurrently with the events stored electronically. The courts may 
require the original source of the computer program to be delineated 
(procedures used in inputting the document), to ensure the accuracy and 
reliability of the material. 

Rule 1001(3) of the Federal Rules of Evidence defines an original as: 

An "originaP' of a writing or recording is the writing or recording itself, or any 
counterpart intended to have the same effect by a person executing or issu- 
ing it. An "original" of a photograph includes the negative or any print there 
£rom. If data are stored in a computer or similar device, any printout or other 
output readable by sight, shown to reflect the data accurately is "an original." 

Since most e-mails contain certain identifying material such as the 
sender's address, the name of the sender, the company name, and the 
presentation of this information may be enough to satisfy any authen- 
tication requirements. Because more and more electronic documents 
are created, stored, and exchanged and because the courts are still 
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refining their views on acceptability of electronically stored materials, 
a short session with the company attorney may be in order to avoid any 
future problems with the legal acceptability of those documents. 

In Summation 

Just  remember that  the construction industry is a n  industry of con- 
tracts, and in order to deal with the inevitable conflicts that occur due 
to misunderstandings of the contract obligations, first and foremost, 
a thorough understanding of one's rights and obligations under the 
contract is essential. So, Mr. or Ms. Project Manager, carefully read 
the contract, the specifications, and review the drawings in detail. 

Second, i t  is important to pay prompt attention to an  impending 
dispute and affect a resolution quickly before positions harden. 

Third, not all disagreements can be resolved quickly, but attempts 
to do so are greatly enhanced when complete and accurate documen- 
tation relating to the dispute has been prepared and assembled along 
the way. 

Last, and most importantly, many disputes can be resolved by view- 
ing them from the other party's perspective and approaching resolu- 
tion with a n  open mind and an  attitude of reasonableness. 
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Safety in Construction 

Accident rates in the U.S. construction industry have had their ups and 
downs over the last four decades, but thankfully mishaps are currently 
on the decline. 

In the early 1950s, the construction industry in the United States was 
rife with accidents. Work-related injuries were 54-percent higher than in 
most other industries, making it one of the most hazardous in the country. 

According to a November 2005 report by the Bureau of Labor Statistics, 
the incidence rate of injuries in the construction industry, however, 
decreased from 6.8 cases per 100 full-time workers to 6.4. This decline was 
driven by subcontractors whose cases per 100 full-time workers showed 
a significant drop from 7.3 to 6.8. Figure 13.1 displays the recordable 
nonfatal injury rate for all industries and how construction compares 
with other occupations. 

With respect to incidence rates for cases involving days away from 
work, construction has the second-highest missed workday count of all 
industries except warehousing (Figure 13.2), something which can have 
a significant impact on productivity. 

The Occupational Safety and Health 
Act (OSHA) 

In 1970, Congress passed the Williams-Steiger Occupational Safety and 
Health Act, now referred to simply as OSHA. The rules and regulations 
established by OSHAare governed and enforced by the U.S. Department 
of Labor's Occupational Safety and Health Administration Division. Over 
the past two decades, many states have enacted industrial safety legis- 
lation that parallels many of the safety regulations contained in the 1970 
federal act. In 1990, OSHA announced the establishment of a separate 
Construction and Engineering Division, and in November of that year 
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Total recordable nonfatal occupational injury and illness incidence rates 
by major industry sector, 2003 and 2004 
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FIGURE 13.1 The nonfatal injury rate in various industries. 
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Transportation and warehousing accounted for the highest incidence rate for days away from 
work, job transfer, or restriction (DART) of 4 9  cases per 1 W full-time workers i n  2004. 

Information 7 

Source: Bureau of Labor Statistics. U.S. Department of Labor 
November ZOO5 

FIGURE 13.2 Lost work days due to injuries for the construction industry. 
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President G.H.W. Bush signed the Omnibus Budget Reconciliation Act, 
which included, among other provisions, substantially increased penal- 
ties for OSHA violations. These increased fines, which took effect on 
March 21, 1991, were meant to further reduce construction deaths and 
injuries, adding another violation type-Mllful-which carried with it a 
$70,000 maximum fine-and these stiff penalties have been applied. 

Factors Responsible for Declining 
Accident Rates 

An increase in training in both quality and quantity is one major factor 
in the reduction of accident rates. 

Some union collective bargaining agreements include provisions for 
funding their own safety programs. For example, the carpenter's union 
instituted training safety instruction in 1993 designed to familiarize 
their members with the new OSHA scaffolding standards. Aided by 
their various trade organizations, nonunion contractors spent, and are 
spending, substantial sums of time and money on safety training. 
Increased safety research has also provided contractors with invaluable 
information, allowing them to focus their efforts in a more meaningful way. 

Studies have shown that most injuries occur during the workers' first 
months on the job, and most accidents occur in firms employing less than 
1000 workers, so particular attention is being paid to those situations. 

The accident-prone profile. OSHA has compiled a whole series of sta- 
tistics relating to reported accidents, and by culling through these lists, 
certain patterns emerge. In particular, their study of construction labor- 
ers and carpenters is revealing in that they can be interpreted as a pro- 
file of the accident-prone worker (see Table 13.1): 

OSHA's list of most frequent reporting violations. Not all OSHA citations 
are issued for accidents, injuries, and fatalities. Many fines are levied for 
failure to comply with various reporting and posting violations such as: 

Failure to provide a log and summary of occupational injuries and 
illnesses 

Failure to adhere to OSHA's General Duty clause (a citation based 
upon no specific violation, or a citation issued after a previous one had 
been ignored) 

Failure to report a fatality or multiple hospitalization incidents 

w Failure to record occupational injuries and illnesses on the 
Supplementary Record form 

Failure to record and report occupational injuries and illnesses on 
the required OSHA form 
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TABLE 13.1 OSHA Accident Statistics 

Construction Laborers--Nature of Injuries 

Sprains, strains 34.0% 
Cuts, lacerations, punctures 15.8% 
Fractures 11.2% 
Soreness, pain 6.3% 

Part of body affected: 

Trunk 
Upper extremities 
Lower extremities 
Back 

Surprisingly, finger injuries represent only 11.8 percent of the injuries, while hand 
injuries constitute 5.6 percent. 

Time of Injury: 

Day: Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 

Hours Worked: 

Less than 1 hour 
2-4 hours 
4-6 hours 
6-8 hours 
8-10 hours 
10-12 hours 

Sex, Age: 

Men: 
Age: 20-24 
25-34 
35-44 
45-54 
55-64 

Length of Service: 

Less than 3 months 
3 months to 11 months 
1 year to 5 years 
More than 5 years 

Carpenters-Nature of Injuries 

Sprains, strains 31.5% 
Cuts, lacerations 21.8% 
Fractures 11.8% 
Bruises, contusions 6.2% 
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TABLE 13.1 OSHA Accident Statistics (Continued.) 

Carpenters-Nature of Injuries 

Part of body affected: 
Trunk 
Upper extremities 
Lower extremities 
Back 
Time of Injury: 
Day: Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Hours Worked: 
Less than 1 hour 
2-4 hours 
4-6 hours 
6-8 hours 
8-10 hours 

OSHA listing of most frequently reported safety violations. For the period 
ending September 2005, OSHAreported that most citations issued were 
for violations involving scaffolding, followed by fall protection and 
electrical-related accidents. These types of accidents have dominated the 
Most Frequently Cited OSHA Violation list, as shown in Figure 13.3, 
along with the number of citations issued, and the dollar amount of 
penalties levied for the period October 2004 through September 2005. 
Scaffolding violations lead the pack with 912 citations, followed by fall 
protection and electrical problems. 

With respect to fatal accidents, falls (followed by deaths due to powder- 
actuated tools and abandoned underground storage tanks) ought to be 
high on the list of any safety inspector. 

Figure 13.4 is a list of the top 73 causes for jobsite fatalities, some of 
which are self-explanatory. Others may not be-such as No. 2, Struck 
by Nail, which refers to powder-actuated tools and highlights the danger 
of inadequate training of personnel using those tools. 

Fatality No.3-Explosions-relates to hazards in the disposal of aban- 
doned underground storage tanks. With more and more urban renewal 
projects taking place as cities rediscover the economic value of their 
downtown areas, more of these abandoned tanks will be uncovered, 
thus contractors must be aware of them and heed the dangers that  
await if these tanks are not handled properly. 
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Standards Cited for SIC 1542; All sizes; Federal 
- 

1542 General Contractors-Nonresidential Buildings, Other than Industrial Buildings and Warehouses 

Listed below are the standards which were cited by Federal OSHA for the specified SIC during the 
period October 2004 through September 2005. Penaltles shown reflect current rather than initial 
amounts. For more information, see definitions. 

FIGURE 13.3 25 Most frequently cited OSHA violations., 

Better communication between the Department of Labor and the Industry. 
Over the years, OSHAhas become more "user friendly," and on October 1, 
1994 they announced their Focused Inspections Initiation plan. The 
purpose of the Focused Inspection is to further assist responsible con- 
tractors and subcontractors who have implemented effective safety pro- 
grams. Regular OSHA inspections are in-depth and address all areas 
and classes of hazards on a construction site. The Focused Inspection 
places inspection emphasis on the four leading causes of fatal injuries, 
which are the source of 90 percent of all construction fatalities: 
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DISCLAIMER: 

The Information contained in these Fatal Facts was accurate and correct at the time of 
Issuance. Fatal Facts began In 1984, and slnce that time, there have been several changes to 
standards. Please check the current standards 
(Wlwww.osha . a o v / ~ I s / o s h a w 4 h / ~ n & d l s p l g y ~ & n d ~ ~ g r 5 , ~ P - 7  
g toc level=l&o Dart number=1926) prior to using these documents for training. Many of the 
addresses, telephone and faaimlie numbers, references, and publlcatlon numbers may also 
have changed. You may also want to check these resources for more informatlon on OSHA- 
related topla. 

Government Printlng Office now 202-512-1800 or ht.t~~l~h-%9RQ,g& 

Natlonal Technical Informatlon Services now 800-553-6847 or 703-605-600 Or 
~o:l/www.ntis.aovlsearch.htm 

OSHA Offlce of Tralnlng and Education's (OTE) Tralnlng Resources, 
http://www.osha.aov/dcs~/ote/lndex.~ 

OSHA Consultation Services, m;U~~&~i~av~$.~~ImaIIb~slnesslwn~thCm\ 

Fatal Facts by Fact Number 

No. 01 Fall from Different Level 
No. 02 Struck bv Nail 
No. 03 Exoloslon 
No. 04 Struck bv Collaoslna Crane Boom 
No. 05 Quaht in or Between 
No. 06 Fall from Elevation 
No. 07 b h e d  bv~al l ina Wall 
No. 08 Struck bv Fallina Obled 
No. 09 T-nch Cave-in 
No. 10 Gushed bv Fallinq-Machinery 
No. 11 Electrocution 
NO. 12 EsrlLb-mflevatlerr 
No. 13 Q!ps%~fih_or!_ng 
No. 14 Bll. Different Level 
NO. 15 Crushed bv Dump Truck& 
No. 16 ~lLEmnEkvatio_n 
NO. 17 Electrocution 
NO. 1s ~ a u a h t a  Part 
No. 19 Crushing 

FIGURE 13.4 Top causes of jobsite fatalities. 

Falls from elevated areas 

Struck by an object or machine 

Caught in between objects 

Electrical hazards 

The Construction Focused Inspections Initiative (see Figure 13.5) 
and the Construction Focused Inspection Guideline (Figure 13.6) include 
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No. 20 
No. 21 Fall from Roof 
NO. 22 Cave-in 
No. 23 E a l l l l !  
No. 24 hll 
NO. 25 fldexoloslon 
NO. 26 EaUbrouah s t a W  
No. 27 v g  
No. 28 Electrourtlon 
No. 29 B a d  
No. 30 -ElesLmU 
No. 31  CWt-h 
No. 32 Eglllna from Fxwator Budcet 
No. 33 Uedrocution 
NO. 34 Qught in Machinery 
No. 35 stuckky 
No. 36 Asphvxlation 
NO. 37 ~ k & ! 2 y ~ t d h Z I l  
No. 38 Q b ! m  
No. 39 Asohvxlatlon 
No. 40 &c&~~$!to! n 
No. 41  Trench Cave-in 
No. 42 fall from elevation 
NO. 43 FallfmmElevatlon 
No. 44 Electrocution 
No. 45 Crushlnq 
No. 46 F .  
No. 47 Epll from Eievatlon 
No. 48 SruMWW 
No. 49 flectrlcal Shosk 
No. 50 a g h t  between Backhs S u ~ e - l s b c u ~ e  an!l!2~KrSteIWnIl 
No. 51 
No. 52 Trench Cave-in 
No. 53 Ex-0.n 
NO. 54 
No. 55 ~ h ~ L n  
No. 56 Fall f romS~f f9M 
No. 57 Flectrocutlm 
No. 58 Eall and Drowning 
No. 59 Struck bv Falllna WgJ 
No. 60 Electrocution 
No. 61  T-~olla~se 
No. 62 Ea.Ll 
No. 63 There Is No Number 63 
No. 64 ~~ 
No. 65 There is No Number 65 
No. 66 Ifall 
No. 67 k~hvxiat ion 
No. 68 fall (Thrown From) 
NO. 69 ~ u e t 9 h ~ c m  
No. 70 .fall 
No. 72 Ex~losion 
No. 73 Struck bylcaug!&ktw_e~n 

NOTE: The cases here described were selected as being representative of fatalltles caused by 
improper work practices. No special emphasls or prlorlty Is implied nor is the case necessarily a 
recent occurrence. The legal aspects of the Incidents have been resolved, and the cases areclosed. 

FIGURE 13.4 (Continued.) 
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CONSTRUCTION FOCUSED INSPECTIONS INITIATIVE 

Handout lor Contractors and Employees 

The goal ot Focused Inspections Is to reduce Injuries, Illness and fatallties by concenhaling OSHA 
enforcement on those projects that do not hove effective safety and health progms/plans and 
llmmng OSHA's tlme spent on projects wlth etfedve pmgram/plons. 

To quallfy for a Focused lnspectlon the project safety and health program/plon wlll be reviewed 
and a walkaround will be mode of the Jobslte to vedfy that the programlplan is belng fully Imple- 
mented. 

Dudng the walkaround the compllance offlcer wlll focus on the four leadlng hazards that c a w  90% 
of deaths and Injuries In conmuctlon. The leadlng hazards are: 

Falls (8.g.. floors. platforms, roofs). 

Struck by (8.g.. falling objects, vehicles). 

Caught Inlbetween (8.g.. cove-Ins, unguarded machlnery. equlprnent). 

Electrical (8.g.. overhead power Ilnes, power tools and cords, outlets. temporaiy wiring). 

The compliance offlcer wlll intewlew employees to determine thelr knowledge of the safety and 
heah program/plan, thelr awareness of potentlol Jobste hazards, thelr tralnlng In hazard recognk 
tlon and thelr understanding of oppllcable OSHA standards. 

If the project safety and health program/plan is found to be effectlveh/ Implemented the com- 
pilance offlcer will termlnate the inspection. 

If the project does not quaOfy for o Focused Inspection, the compllance officer wWI conduct a com- 
preheruive lnspectlon of the entire project. 

If you hove any questions or concerns related to the lnspectlon or condlfions on the project YOU are 
encouraged to brlng them to the hvnedlate attention of the compllance o k e r  or call the area 
owe at: 

quallfled as a FOCUSED PROJECT. 
(ProjectlSlte) 

(Date) (AREA DIRECTOR) 

This document should be distributed at the site and given to the Contractor for postlng. 

FIGURE 13.5 The Construction Focused Inspections initiative. 

more information about this program. Your local OSHA office can pro- 
vide more details on this worthwhile program. 

A new process in updating OSHA regulations. Each year, an  average of 
35 ironworkers die during the erection of structural steel, while another 
2,300 are injured. Thus, industry and government have sought ways to 
prevent this terrible loss of life, and in 1980, government officials began 
to discuss the possibility of updating antiquated rules relating to iron- 
workers by meeting with representatives from the ironworker's union 
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FIGURE 13.6 The Construction Focused Inspection guideline. 

CONSTRUCTION FOCUSED INSPECTION GUIDELINE 
Thls guldenne b to oskt the profeulonal Judgement of the cwnpllonce otlicer to 
determlne I there Is on effective project plan, to quollh/ tor a Focused Impectlon. 

and other industry sources. Ten years later, The Negotiated Rulemaking 
Act passed by Congress furthered efforts to seek assistance on this issue 
from the private sector. A panel of officials from the AFL-CIO, Army Corp 
of Engineers, National Erectors Association, Associated General 
Contractors ofAmerica (AGC), and Associated Builders and Contractors 
(ABC) working together with OSHA for three years fine-tuned the  
program that  former Assistant Secretary of Labor Charles Jeffries 
said would produce a new set of OSHA regulations that would prevent 

PROJECT SAFETY AND HEALTH COORDINATION; are them procedures In place by the gen- 
eral conbactor, prlme COnhact~r.~ other such entlly to ensure that all employen provide 

YES/NO 

adequate profeclton for Melr employees? 

Is there a DESIGNATED COMPElENT PERSON rerponrlbk for the Implementotlon and monl- 
torlng of the proled rolety and heoRh plan who Is copable of I d e ~ g  exkllng and pre- 
dktoblo hazards and has ouMorlty to toke prompt corrective measures7 

PROJECT SAFElY AND HEALTH PROGRAMIPLAN' that complles wllh 1926 Subpati C and ad- 
dmaes, based upon the rlre and complexity of Me proloct, Me foflowlng: 

- Project Safety AnalysLs at hitlation and at critical stages that descdbes the sequence, 
procedures. and responrlble lndivldwls for safe const~ction. 

ldentlfication of wo~lactlv~ies requlrlng planning, dedgn. Inspection or supervlslon by an 
engineer. competent person. or other profesrlonal. 

- Evaluotlonlmon~orlng of subcontractors to determlne conformance with the Project Plan. 
(The Project Pbn may Include. or be utilized by subcontracton.) 

- Supervkor and employee tralnlng according to the Pmject Plan lncludlng recognlbn, 
reporHng and ovoldance of hazards. and applkable standards. 

- Procedures tor controllng hazardous operotlons such as: crones. scatfoldlng. trencher, 
comlned spaces, hot work explorlves, hazardous rnaterlok.. IeadIng edges. etc. 

- Documentation of: trahlng, permits, hazard reports. Inrpectlons, uncorrected hazards. 
hcldents. and near mkses. 

- Employee Involvement In h a r d :  onalyds. prevention, ovoldance. wrrectlon and neportlng. 

- Project emergency response plan. 

FOR W P L E S .  SEE OWNER AND COMRACTOR ASSOClATlON MODEL PROGRAMS. ANSl A10.33. A10.38. €fC. 

The walkaround and lnte~lews confirmed that the Plan has been Implemented, Includlng: 

- The four leading hazards are addreued: talk., d ~ c k  by, cought Inlbetween. electrlcd. 

- Hazards ore Identlfbd and conected with preventafive measures lnstltuted In a timely manner. 

- Employees and supe~~I$~n are knowledgeable of the project safety and heaiih plan. 
avoidance of hazards, appllcoble standards, and thelr rlghts and responslblllties. 

THE PROJECT QUAUFIED FOR A FOCUSED INSPECTION 
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30 fatalities and 1142 injuries each year-at a savings to employers of 
nearly $40 million. 

Finally enacted on July 17,2001, only time will tell if Mr. Jeffries' pre- 
dictions are correct, but it certainly seems like the process of government 
and industry working together is a step in the right direction. 

What to do when an OSHA inspector appears at the jobsite. If a project 
manager is unable to meet with the OSHAinspector when notified that  
a n  inspector is onsite, the project superintendent should be familiar 
with the proper procedures to follow when such an  inspection occurs. 
These entail the following: 

1. Once the inspector makes their presence known to the job superin- 
tendent, the superintendent should verify the inspector's credentials 
and determine the nature of the inspection. Is it routine or initiated 
by receipt of a complaint? The inspector should be asked if they 
intend to tour the entire site or just selected portions. 

2. The superintendent should call their home office and advise their 
project manager or Director of Safety that an  OSHAinspedor is onsite 
in case either one wishes to accompany the inspector on their tour. 

3. The superintendent should contact the foremen of all major trades 
and request that  they accompany him or her on the inspector's tour. 

4. The superintendent or project manager (PM) should bring with 
them a pad and paper, and if a camera is available, bring that  along 
in case a photo is needed to dispute a citation. 

5. If any OSHA-related documents are requested, bring these, too, but 
no more documents than specifically requested. 

6. Do not volunteer information, but if a violation is discovered and the 
inspector inquires about the amount of time necessary to correct the 
situation, the PM or superintendent should respond but without 
acknowledging responsibility for the violation. 

7. Avoid making any statement that  may be construed as admission 
of a violation of any OSHA rule or regulation. 

8. If citations are issued during the walkthrough, don't voice a n  objec- 
tion a t  the time of the inspection. Wait until officially notified of the 
citation, then respond properly. 

9. A closing conference with the OSHA inspector should be requested 
to insure that  everyone understands the findings of the inspection. 

10. Citations will be issued by OSHA's area director, and when received 
they should be posted on the jobsite for three days. Any corrective work 
must be completed within the time frame indicated in the citation. 
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Safety Pays-In More Ways Than One 

An awareness of a shortage of skilled construction workers has been 
apparent for years. These shortages became more acute in many parts 
of the country in the 1990s and continue today, likely growing in the fore- 
seeable future. 

Loss of a skilled worker, either on a temporary or permanent basis 
resulting from an  accident or job-related injury will be sorely felt by those 
contractors dependant upon productive crews to get the job done. This fur- 
ther shows the need for effective administration of a safety program. 

The positive effects of a good safety record 

Asignificant side benefit of a good safety record is lower costs, primarily 
in the field, via increased productivity, and reduced insurance premiums. 

Excessive insurance costs can add several percentage points to a con- 
tractor's overhead, or conversely, shave several points off corporate 
overhead-two or three percentage points, one way or another, may be the 
determining factor in winning a bid. Research and dissemination of infor- 
mation developed by the insurance industry has also aided the contractor 
in their search to improve safety. Insurance companies have a major stake 
in halting runaway insurance premium costs, and must accumulate, tab- 
ulate, and distribute reams of statistical data to their contractor clients 
regarding the types, and occurrence rate, of various job-related injuries. 
Some insurance companies conduct studies on topics from slip-resistant 
materials to the development of exercise regimens that aid workers in 
avoiding or lessening the severity of job-related injuries. 

Soaring worker compensation insurance costs can increase corporate 
overhead significantly. The following case illustrates the point. Several 
years ago, the author's company contracted with a New England struc- 
tural steel fabricator and erector that had a poor worker compensation 
insurance rating of 1.4, which meant its accident rate was 40-percent 
higher than the average for their trade. One of their subsequent proj- 
ects was with a general contractor with a very strong safety program, 
whose subcontract agreement included a requirement to abide by very 
stringent safety rules and regulations. One of these regulations required 
all ironworkers working above six feet off the ground to wear safety belts 
and harness. This regulation was strictly enforced. 

Although many of the strong-willed ironworkers initially balked a t  
this rule, the general contractor firmly stated, "Abide by the safety rules 
or leave the job." The management of this structural steel subcontract- 
ing firm began to recognize the merit of these safety rules and adopted 
them into their own company safety policy. An adjustment to worker's 
compensation insurance rates is made after a review of the previous 
three years' experience, and it took this steel subcontractor several 

www.EngineeringEBooksPdf.com



Safety in Construction 907 

years to work off their prior poor safety record, but they remained com- 
mitted to do so. 

Several years later, their ironworkers had worked 225,000 accident- 
and injury-free hours, and as a result the company saved hundreds of 
thousands of dollars in insurance premiums. 

Workers' compensation insurance 

Worker compensation laws are governed by each individual state. 
Therefore, provisions vary somewhat from state to state, but three fac- 
tors remain more or less constant in calculating insurance premiums. 

Experience Modification Rate (EMR). This is a "multiplier" that  is 
determined and based upon previous insurance experience of the com- 
pany policy holder and is used to forecast future benefit payments to 
employees who have filed claims. 

Manual Rate. This is the insurance premium based upon the type of 
work performed. Various craft trades are classified into "families", 
referred to as classification codes which are assigned four digit numbers. 
Each classification code has a corresponding premium rate based upon 
worker accident claim experience for that  trade. 

Payroll Units. Payroll units are determined by dividing the employer's 
total annual direct labor costs by 100. 

Calculating workers' compensation insurance premiums. Workers' com- 
pensation insurance premiums (WCIPs) are determined by utilizing 
the following formula: 

WCIP = EMR x Manual rate x Payroll units 

The hypothetical examples shown in Table 13.2 reflect how a good 
experience modifier can reduce workers' compensation insurance rates. 

Safety does pay! In  Table 13.3, a good safety record in this hypothet- 
ical situation resulted in a savings of $107,893.00 for that  year. 

In  December 1998, CNA Commercial Insurance in Chicago, Illinois 
published a chart reflecting the amount of sales andlor new income that 
must be generated to pay for accident costs. CNAindicates that although 
direct costs of an  accident are paid for by the insurance company, most 
indirect costs are not, and these indirect costs are anywhere from three 
to five times the amount covered by the insurance policy. 

Owners get involved in contractor safety. For years, owners have been 
concerned about jobsite safety. No one wants an  accident or fatality on 
their construction site for reasons both humanitarian and PR. An accident 
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TABLE 13.2 A Good Experience Modifier Can Reduce Workers' Compensation 
Insurance Rates 

Enterprise Construction Company-Insurance Cost Breakdown 

Class 
Developed Safe Normal 

Payroll Rate Premium* Premium 

Clerical $100,000 0.38 $380.00 $380.00 
Sales 100,000 0.90 900.00 900.00 
Carpenters 1,000,000 14.50 145,000.00 145,000.00 
Executives 200,000 6.80 13,600.00 13,600.00 

Raw total $159,880.00 $159,880.00 
Experience modifier 0.77 1.00 

$123,107.00 $ 159,880.00 
State assessment (17.5%) +21,554.00 + 27,979.00 
"Premium discount (24.5) -30,385 - 0 
Premium before dividend $114,276.00 $- - - 
"Dividend (30%) -34,310.00 - 0 

Total insurance costs $79,966.00 $187,859.00 

*Premiums derived from good safety experience. 

scene on the local or national news is what corporations want to avoid, 
a t  all costs. 

Many owners began requesting copies of contractor safety programs 
in their bid documents, and now many owners are getting more specific 
in their scrutiny of bidder's safety records. Intel Corporation with $1.95 
billion in ongoing construction projects in 2005 required that  bidders 
have an  experience modifier rate of 1.0 or lower. One Intel contractor 
says, "They force you to put your money where your mouth is." Intel 
views this strict policy on safety as serving a long-term workforce mobil- 
ity problem and enhancing the quality of life for workers. 

Developing the Company Safety Program 

The structure of a company safety program encompasses the following 
components: 

TABLE 13.3 Chart Reflecting the Amount of Sales andlor New Income that Must Be 
Generated to Pay for Accident Costs 

Accident 1% Profit 2% Profit 3% Profit 4% Profit 5% Profit 
Costs Margin Margin Margin Margin Margin 

$1000 $100,000 $50,000 $33,000 $25,000 $20,000 
$5000 $500,000 $250,000 $167,000 $125,000 $100,000 

$10,000 $1,000,000 $500,000 $333,000 $250,000 $200,000 
$25,000 $10,000,000 $5,000,000 $3,333,000 $2,500,000 $2,000,000 
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A statement of company policy 

The objective of an  accident prevention program 

The appointment, duties, and responsibilities of a Safety Director or 
Safety Coordinator 

The stated responsibilities of field supervisors in administering the 
plan, and their relationship with the Safety DirectorISafety Coordinator 

Procedures for reporting job-related injuries and illnesses 

The working rules and regulations of the safety program 

A Hazard Communication (HazCom) program, as required by OSHA 

Procedures for dealing with safety violations and violators 

The statement of company policy 

The statement of company policy simply outlines the reason for imple- 
menting the safety program. It  can be as succinct as the following: 

The Enterprise Construction Company recognizes that accident prevention 
is a problem of organization and education which can and must be admin- 
istered to avoid pain and suffering to our employees and also reduce lost 
time and operating costs incurred by our company. Accordingly, I state and 
pledge my full support and commitment to the following: 

That the company intends to fully comply with ALL safety laws and 
ordinances 
That the safety of our employees and the public is paramount 
That safety will take precedence over expediency and shortcuts 
That every attempt will be made to reduce the possibility of accident 
occurrence 

Sincerely, 
John Hancock-President 

The objective of the accident prevention program. The objective of the 
accident prevention program is almost a repeat of the statement of com- 
pany policy, except that it goes into greater detail. 

Objective of the Accident Prevention Program 

The Enterprise Construction Company recognizes that accident prevention 
is a problem requiring both organization and education in order for it to be 
overcome. To be successful, our policy must be administered vigorously and 
intelligently to reduce lost time, avoid much pain and suffering to our employ- 
ees, and last, but not least, to reduce insurance and operating costs. We rely 
primarily upon our supervisory personnel in both the field and office to fur- 
nish the sincere and constant cooperation required to administer this program. 
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Effectiveness of the Accident Prevention Program will depend upon the 
participation and cooperation of management, the supervision of employ- 
ees, and a coordinated effort to carry out the following basic procedures: 

1. Planning all work to minimize losses due to personnel injury and prop- 
erty damage. 

2. Maintaining a system that facilitates the prompt detection and correc- 
tion of unsafe practices and conditions. 

3. Making available and enforcing, the use of personal protective equip- 
ment, and physical and mechanical guards. 

4. Maintaining an  effective system of tool and equipment inspection and 
maintenance. 

5. Establishing an  educational program that instructs all participants in 
the basics of accident control and prevention by instituting: 
a. New employee orientation training 
b. Periodic safety meetings 
c. Use and distribution of safety bulletins and related materials 
d. Instruction in the proper and prompt reporting of all accidents and 

a system that institutes an  immediate investigation into such events 
to determine the cause of the accident and take steps to prevent any 
recurrence. 

Safety equipment. The use of personal protective equipment must meet or 
exceed minimum OSHA standards, and all state and local requirements are 
mandatory. Such equipment will be furnished by the company. 

Inspection of tools and equipment. All equipment and tools must meet or 
exceed minimum OSHA regulations. Equipment and tool inspection pro- 
grams must also meet or exceed minimum OSHA requirements, including 
the maintenance of required records and other documentation. 

General Safety Reference. The reference material for this safety program 
is contained in the U.S. Department of Labor's Occupational Safety and 
Health Administration (OSHA) manual CFR 1926. 

The safety directorlsafety coordinator 

The duties of the safety director/coordinator include the following: 

1. Coordinate and monitor the accident prevention program: 
a. Oversee accident investigations. All accident investigations involv- 

ing serious injuries or those that could have resulted in serious 
accidents must be investigated by the safety director. 

b. Oversee the proper use of safety equipment. 
c. Perform frequent and unannounced jobsite safety inspections. 
d. Attend and participate in regular safety meetings. 

2. Continually review job safety reports and the preparation and dis- 
semination of monthly summaries of safety violations, field inspec- 
tions, and general program administration items. 
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3. Immediately document critical conditions and the steps to be taken 
(and by whom) to correct these conditions. 

4. Maintain communication with insurance carriers regarding accident 
prevention problems. 

5. Review and take action, as required, on all safety program violators. 

The responsibilities of field supervisors and their relationship with the safety 
director. The field supervisor (superintendent) who is present daily a t  
the jobsite is the first line of defense in any accident program, and these 
supervisors not only need formal training in accident prevention, but 
they need to develop the means of communicating the accident and 
safety program to everyone on the site-both their own employees and 
the subcontractor employees. 

The safety manual must include provisions for Weekly Tool Box meet- 
ings, the content of which can be furnished by most insurance carriers. 
These simple and concise Tool Box meetings generally focus on only one 
or two safety-related items each week and when conducted in small 
groups can be very effective in getting their message across. 

Procedures in the field relating to injury and illness reporting. The part of 
the safety program in which injuries and illness in the field are handled 
must contain clear and concise information on the reporting of all job- 
related accidents and injuries. It must be stressed that  the field super- 
visors are not to use their judgement as to which accidents and illnesses 
should be reported. All accidents and illnesses must be reported. 

Two types of accident and illness reporting forms are required for this: 

One that's required by the company's Safety Director 

One that complies with OSHA reporting requirements 

The field supervisors should have both types of report forms in their 
safety packet, along with all of the other forms given to them, and must 
understand how and when these forms are to be used. 

Working rules and regulations of the safety program. The rules and regu- 
lations of the safety program are its "nuts and bolts," and outline the 
specific items of protective personal equipment designed for general 
use and for specialized use-for example, goggleslface shields employed 
for all metal-cutting tasks, ear protection used when operating certain 
pieces of equipment, and so forth. When powder-actuated tools are 
employed, a separate training program outlining the proper use of those 
tools is required. 
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Details relating to "red tagging" (taking defective equipment out of 
use) should be included in this section of the safety plan, and it's wise 
to include detailed procedures for the proper use of electrical extension 
cords and electrically operated tools since these items are included in 
the top OSHA violations lists. 

A hazard communication program 

The Hazard Communication (HazCom) program is another OSHA 
requirement that  is often not given the attention it deserves, which is 
why it ranks among the Top 25 Hit List Violations imposed by OSHA. 

HazCom was initiated when OSHA became aware of products used 
on construction sites, or incorporated into projects, which contain haz- 
ardous materials. The improper handling, storage, and use of these haz- 
ardous products caused a significant number of injuries and job-related 
illnesses-hence the creation of the Hazard Communications program. 

The material safety data sheet. Manufacturers of materials deemed to 
contain hazardous substances are required, by law, to prepare a mate- 
rial safety data sheet (MSDS) for the product, which describes its haz- 
ardous nature, proper handling and storage instructions, and in case of 
contact or ingestion by a worker, the necessary first aidlmedical proce- 
dures to follow. 

Prior to shipment to the site of any hazardous materials or substances, 
the supplier of these materials is required to transmit an  MSDS to the 
office for dissemination to the field. When the product does arrive a t  the 
construction site, the provisions of the corresponding MSDS are to be 
followed with respect to handling and storage instructions. In  case of 
spillage (if liquid), or contact with the skin or eyes, or if the product is 
ingested, the instructions in the MSDS will include first-aid procedures 
and any follow-up medical treatment required. The field supervisor 
must keep an  accurate up-to-date orderly file of all MSDS documents 
and insure that  all such products delivered are treated in full compli- 
ance with these safety data sheets. One of many documents that  a n  
OSHA inspector will want to review is the field office's file of MSDS 
sheets, so keep them in a convenient place and in a n  orderly manner. 

Dealing with safety rule violators-the need for a model policy. One of the 
safety director's more important responsibilities is the monitoring of 
safety violations. Each project manager and their field supervisors must 
be instructed in the prompt and proper reporting of safety violations. If 
workers perceive that the company is lax in dealing with violations of 
the safety program, the entire program can become a toothless tiger. 

A disciplinary process for violators of safety rules and regulations is 
an  integral part of any safety program and should be reviewed from time 
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to time with long-term workers, and should become a mandatory part 
of the orientation safety program for new workers. In this "quick to sue" 
era, highlighting restraints on dismissals without sufficient documen- 
tation, it's important that all employees review the company's discipli- 
nary policy in the presence of the safety director, who should respond 
to all questions. After this review, each employee should sign an 
acknowledgment sheet indicating that they have received and read, 
and fully understand the provisions of the company's policy as it relates 
to violations of safety rules and regulations. This will forestall any com- 
plaints from a worker who has committed a serious violation and then 
decided to hide it under the guise of "I didn't know that was against com- 
pany policy." 

Rules regarding the use of unauthorized drugs or controlled sub- 
stances on the site must be approached carefully for fear of wrongful 
accusations. The oft-told story concerning the firing of an employee who 
appeared to be "spaced out" on drugs, but who was then later found to 
be suffering from side effects of a doctor's prescribed medication needs 
no repeating. But the company who allowed that unlucky supervisor to 
indiscriminately fire that worker is probably still paying off the cost of 
the lawsuit. 

The following is a typical disciplinary procedure section from a safety 
program: 

Compliance with OSHA and company safety rules and regulations is a 
condition of employment a t  (company name). All employees working for 
(company name) will be trained in, and must familiarize themselves with 
both OSHA and company safety rules and regulations before beginning 
work on a construction project. Acopy of the company's safe work rules and 
procedures will be provided by your supervisor. 

Management personnel a t  all levels-including project managers, field 
supervisors, and foremen-are responsible for taking action when a viola- 
tion is observed. If a violation occurs, they must take action immediately 
to correct the violation and enforce this disciplinary policy. Employees who 
fail to follow safety rules and regulations established to protect them and 
their fellow employees endanger themselves and others. 

Note: We've all been guilty of walking through the jobsite during an  
inspection, or meeting with the architect and observing a safety violation, 
but rather than break away and advise the violator, we continue on our 
way ignoring the violation. This is not lost on the work crews in and about 
the area. When a violation is observed, STOP and bring it to the atten- 
tion of the violator with a stern warning, followed by a written notifica- 
tion of that violation. 

The following procedures should be instituted and distributed to all 
employees so they fully understand the actions the company will take 
when violations are observed. 
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First warning: The first time an  employee is observed violating any safety 
rule, the employee shall be given a "first warning". The first warning will 
be an  oral one and will be so noted in that employee's personnel file. 

Second warning: The second time the employee is observed violating 
any safety rule, the employee shall be given a "second warning". The 
second warning will be an  oral warning accompanied by a written safety 
violation notice. A copy of the written safety violation will be given to 
the employee, the employee's union steward (if applicable) and the com- 
pany's safety director. A copy of the notice will be placed in the employee's 
personnel file. The employee will be required to meet with the safety 
director for counseling. 

Third warning: The third time an  employee is observed violating any 
safety rule, the employee shall be given a "third warning". The third 
warning will be a written safety violation notice, a copy of which will be 
given to the employee, the employee's union steward (if applicable), and 
the safety director. Acopy of the notice shall be placed in the employee's 
personnel file. A meeting with the employee, their immediate supervi- 
sor, the safety director, and a representative of top management will be 
held to determine why the employee failed to comply with the com- 
pany's safety program-for the third time. Top management must 
determine what action will be taken a t  this time. One option open to 
management, which is included in the disciplinary section of the safety 
program is suspension from work. For example, the policy might state 
that  "Employees who accumulate three warnings in a 12-month period 
may be suspended from work, without pay, for up to one week." 

~ourth warning: The fourth time an  employee is observed violating any 
safety rule, the employee shall be given a "fourth warning. A fourth 
warning will be a written safety violation notice. Employees who do not 
follow safety rules, especially after being warned several times previ- 
ously, are a threat to themselves and their co-workers. Therefore, 
employees who receive a fourth warning, may, a t  management's dis- 
cretion, be terminated from employment or be subject to other discipli- 
nary action deemed appropriate by management. 

The actions previously listed must be taken whenever a safety viola- 
tion is observed. 

Consistency and fairness are key factors in administering the safety program. 
I t  is critical that the administration of the safety program be consistent 
and fair. Employees will not take the disciplinary policy seriously if 
they know that safety violations have occurred and no oral or written 
warnings were issued. 

Each project manager, supervisor, and lead man ought to have copies 
of safety violation forms in their briefcase or file cabinet in the job trailer. 
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The carrot and stick approach to safety. The disciplinary portion of the 
safety program certainly qualifies for the "stick" approach. Some com- 
panies, however, supplement their enforcement program by offering 
incentives to maintain safe working conditions. These incentives can be 
based upon achieving either short-term or long-term goals, or a combi- 
nation of both. 

A short-term incentive can take the form of presenting a small gift 
such as a Swiss army knife to an  employee who exhibited some on-the- 
spot safety measure. Safety stickers, to be worn on one's hard hat, are 
a highly visible short-term safety award. 

Long-term incentives, for continued safety consciousness or accident- 
free records can take the form of cash or merchandise bonuses, extended 
vacation time with pay, or a prepaid weekend for two a t  a nearby hotel. 

Fluor Daniel, the Virginia-based subsidiary of international con- 
structor Fluor Corporation, developed a Hazard Elimination Program 
several years ago that  has been responsible, in large part, for achieving 
millions of work hours each year without a time-lost accident. Their 
Hazard Elimination Program works on a "point" basis. Whenever an  
employee spots a safety violation, takes corrective action, and reports 
the violation and action to their supervisor, the employee safety com- 
mittee then evaluates the hazard as either a Type I, Type 11, or Type I11 
hazard. Type I designates a minor hazard, while Type I11 constitutes a 
violation that  could cause imminent danger. Type I1 lies between a 
minor and major infraction. 

Based upon the category of the violation, points are awarded to the 
individual, totaled monthly, and entered into the program's tally sheet. 
Those employees who achieve high scores receive company recognition 
and awards ranging from gifts to paid time-off. The program has proven 
itself to be highly effective. In  fact, one Missouri construction project 
exceeded five million work hours without a disabling injury. 

Remember, a solid safety program, administered vigorously, reduces 
corporate overhead, increases employee morale, creates positive public 
relations, and just makes good business sense. The attached forms, 
shown in Figures 13.7 through 13.12, may come in handy while formu- 
lating your company's safety plan. 
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SAFETY VIOLATION NOTICE 
COMPANY 

To: Date Time 

Job # 

Project 

ATTN: Location 

Company 

The company identified above is not following safe practices as follows: 

Hefier & Weber requires that all practical &on be taken to eliminate or minimize exposure of workers to 
unsafe andlor unhealthy conditions on our job sites. Subcontractors and visitors are obligated to cooperate 
with this policy 

FAILURE OF A WORKER TO COOPERATE FULLY IN CARRYING OUT OUR SAFETY 
PROGRAM IS CAUSE FOR DISCIPLINARY ACTION INCLUDING REMOVAL FROM SITE, 
PROBATION, SUSPENSION AND 1 OR DISMISSAL. 

Very Truly Yours, Received By 

Project Superintendent For 

Date Time 

FIGURE 13.7 Safety Violation Notice-Company violation. 
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SAFETY VIOLATION NOTICE 

To: Date Time 

Job # 

Project 

A l T R  Location 

Individual Hetmer & Weber Employee 

Employer U Subcontractor Employee 
CI 

CraR U Site Visitor 

The individual identified above is not following safe practices as follows: 

Hefier & Weber requires that all practical effort be taken to eliminate or minimize exposure of workers to 
unsafe andlor unhealthy conditions on our job sits. Subcontractors and visitors are obligated to cooperate 
with this policy. 

FAILURE OF A WORKER TO COOPERATE FULLY IN CARRYING OUT OUR SAFETY 
PROGRAM IS CAUSE FOR DISCIPLINARY ACTION INCLUDING REMOVAL FROM SITE, 
PROBATION, SUSPENSION AND 1 OR DISMISSAL. 

Very Truly Yours, Received By 

Project superintendent For 

Date Tim 

FIGURE 13.8 Safety Violation Notice-Individual violation. 
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ACCIDENT 1 INCIDENT REPORT 
WITNESS STATEMENT 

JOB NUMBER DATE SHEET 

JOB NAME SUPERINTENDENT 

A. WitDar Name And a d d m  

Name DATE SHEW 

Address Home Phone 

City Work Phone 

State ZIP Employer 

B. Witneas Description Of Accident I incident 

hM 
Svpndcndcl Dam 

FIGURE 13.9 Accident Report-Witness Statement. 
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ACCIDENT 1 INCIDENT REPORT 
MMOR 

JOB NUMBER DATE SHEET' 

JOB NAME SUPERINTENDENT 

1. WAS ANYONE INJURED? YES - ACCIDENT REPORT NO - INCIDENT REPORT 

2.. N m  Of Employee Jnbrcd E.lprOyep 

oer* InJuy. 

Wan MediEd A((mtb. RqdTed? Dncrlbr 

Trrmca By k d h  

3. NameOfWitnm(u) Employer 

4. Dtlfrlbe Work M n g  P e d o d  At Tk Time MTk Aeddent I IucIdeM Aod Applicable Sdcty Rub  

9. P n j d  SmpcrintmW - k r l k  Oburvatbm Aod Immedlde Response Taka 

FIGURE 13.10 AccidentlIncident ReportiMinor. 
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ACCIDENT / INCIDENT REPORT 
MINOR CONT'D 

10. Continuation from above section* Enter Queation Number and Line number being continued 

M p u v r c  Date 
Pmjoa Supcri.(udmt U Snh.mnor AWL SuhllYror A a W t  I hddcnl Repan 

FIGURE 13.10 (Continued.) 
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ACCIDENT 1 INCIDENT REPORT 
Sheet 1 

JOB NUMBER DATE 8HEFT 

JOB NAME SUPERINTWDEPJT 

1. WAS ANYONE INJllRED? YES - ACCIDENT REPORT NO -INCIDENT REPORT 

4. PROJECT SUPEWNTENDENT - DES-E ODSERVAnONS AND MMEDUl'E RESPONSE ACTIONS TAKEN. 

FIGURE 13.11 AccidentIIncident Report. 
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ACCIDENT 1 INCIDENT REPORT 
Shut 1 Cont'd 

5. DESCRIBE RELATED WORK BLMC P E R F 0  AT E 0 ACCIDENT l MCIDENT AND 
APPLICABLE SAFETY BU W 

6. WERE SAFETY RULES VIOLATXD? 
O N O  

U Y E S  - EMaOU .crt p* 

7. DESCRIBE WBAT W P E N E D  IN SEQUENCE 

FIGURE 13.11 (Continued.) 
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ACCIDENT 1 INCIDENT REPORT 
Sheet 2 Cont'd 

JOB NUMBER DATE SHEET 

JOB NAME SUPERINTENDENT 

B Continuation from above Ketiotu. Enter Quation Number and Line number being cwtinued. 

FIGURE 13.11 (Continued.) 
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H) 

FIGURE 13.12 Emergency Number List including local utility company listings. 
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Chapter 

Design-Build 

Design-build is neither a new concept nor a complex one. This project 
delivery system is similar to that of the Master Builder approach prac- 
ticed by the Egyptians 4500 years ago during the construction of their 
pyramids, and in the United States during the early part of the twen- 
tieth century when contractors self-performed most of their work and 
included design services if the client so desired. 

Today, the design-build team of architect, contractor, and engineer pro- 
vide the project owner with a single contract that encompasses design 
and construction. In 1986, approximately 3 percent of all construction 
project delivery systems were utilizing design-build. By 1998, this figure 
had grown to 27 percent, and according to the Design-Build Institute of 
America (DBIA), it's projected that 45 percent of all projects will be con- 
structed via design-build during the first decade of the twenty-first 
century. So far, this projection appears not far off the mark given how 
public and private sectors have both experienced the benefits of 
design-build. 

General contractors and subcontractors need to become more familiar 
with design-build, not only because it represents a substantial market, 
but also because it is a system that allows the contractor1subcontractor 
to enter a new market--one in which projects can be negotiated, where 
"low bid" is not the overriding factor, and where profit margins are 
slightly higher. 

What Is Design-Build? 

Under a design-build approach, a team consisting of a general contrac- 
tor, architect, and engineer is assembled to provide an owner with a one- 
source point of contact for the design and construction of their proposed 
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project. Design-build companies can provide all of these services with 
their in-house staff of engineers and construction professionals, or they 
can subcontract for the services they don't normally provide. 

Why has design-build garnered so much 
attention recently? 

Numerous surveys have revealed that design-build decreases costs, as 
well as the overall design and construction time. It is 23-percent faster 
than a CM-at-risk project and 33-percent faster than design-bid-build 
projects according to a Pennsylvania State University College of Engineering 
study. A Construction Industry Institute (CII) report revealed that design- 
build produced a median of 9000 square feet of construction per month, 
as opposed to 4500 square feet using design-bid-build. 

The more rapid cycle of design and construction allows owners to 
occupy their facility more quickly and reduce the time for which costly 
construction financing is required. As far as project cost savings, the CII 
survey revealed that design-bid-build experienced the highest cost esca- 
lation a t  4.84 percent while initial costs via design-build escalated only 
2.37 percent-presumably because of the impact of change orders asso- 
ciated with design-bid-build projects. 

Benefits accruing the design-build team. Zweig White, a management 
consulting firm headquartered in Chicago, conducts annual surveys of 
the design, engineering, and construction industries. Their 2005 Design- 
Build Survey of Design and Construction Firms asked the question to 
98 design and construction firm executives, "Are design-build projects 
more or less profitable than those projects completed using traditional 
project delivery methods?" Eighty-four percent of respondents said 'Yes." 
The breakdown of this survey in Figure 14.1 includes the demographics 
of the survey respondents. 

The survey also asked respondents to provide reasons why they 
thought design-build was more profitable. Their answers are shown in 
Figure 14.2. 

The advantages to the owner and design-builder of one-source responsibility. 
Combining design and construction in one contract provides the owner 
with a single source, thereby relieving them of considerable management 
and coordination responsibility. Since design and budget can be dual- 
tracked, conformance to the budget as  the project proceeds through 
design development can be carefully monitored, while redesign-with 
its associated costs and delays--can be avoided entirely or mitigated. 

Single-source responsibility avoids the finger-pointing that  often 
arises between the client's design consultants and the contractor if 
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Breakdown of the survey sample 

&mpk s l u  
98 design and construction firms completed and 
returned a valid questionnaire . 

nrm tym 
Integrated &sign/build . ............ 43% 
Design services/consulting . . . . . . . . . .  27% 
Construction . . . . . . . . . . . . . . . . . . . . .  31% 

Year found4 
Prior to 1945 . . . . . . . . . . .  
1945 . 1959 ........... 
1960 . 1969 ........... 
1970 . 1979 ........... 
1980 . 1989 ........... 
1990 . 1999 ........... 
2000 to present . . . . . . . .  
Unspecified . . . . . . . . . . . .  

R o g h  of hoadquwtws 
NewEngland . . . . . . . . . . . . . . . . . . . . . .  6% 
Middle Atlantic . . . . . . . . . . . . . . . . . . . .  10% 
South Atlantic . . . . . . . . . . . . . . . . . . . .  18% 
North Central . . . . . . . . . . . . . . . . . . . . .  28% 
Southcentral . . . .................. 6% 
Mountain ........................ 12% 
Pacific .......................... 17% 
Unspecified ....................... 2% 

Stsff slze 
.......................... Minimum 2 

..................... Lower Quartile 30 
. . . . . . . . . . . . . . . . . . . . . . . . .  Median 150 

. . . . . . . . . . . . . . . . . . . . . . . . .  Mean 1.392 
. . . . . . . . . . . . . . . . . . . .  Upper Quartile 650 

. . . . . . . . . . . . . . . . . . . .  Maximum .35. 000 

St8ff s l u  (bndcdolm) 
. . . . . . . . . . . . . . . . . . . . . . . . . .  1-49 33% 

50.99 ......................... 11% 
. ....................... 100 249 14% 

....................... 250-499 13% 
500.999 ........................ 5% 

........................ 1.000+ 20% 
. . . . . . . . . . . . . . . . . . . . . . .  Unspecified 3% 

2004 @om rev.nue 
. . . . . . . . . . . . . . . . . . .  Minimum $720. 000 

. . . . . . . . . . . . .  Lower Quartile $10.000. 000 
Median . . . . . . . . . . . . . . . . . .  $50.000.000 

.................. Mean $321.818. 352 
Upper Quartile . . . . . . . . . . .  .$220.000. 000 

. . . . . . . . . . . . .  Maximum .$5.000.000 .000 

Note: due 10 rounding. permnaes for =me questions & rot totel100 . 
FIGURE 14.1 A breakdown of the 2005 Zweig White survey on the design. engineering. 
and construction industries . (With permission from Zweig White Information Services. 
LLC. Natick. MA.) 

errors and omissions or coordination issues surface . This is because the 
design-build team "owns" those costs to correct-not the owner . 

By combining design and construction. the adversarial relationships 
that often exist between architect. contractor. and owner are lessened sub- 
stantially and usually disappear entirely . Experience has shown that the 
number and type of change orders are substantially reduced. along with 
disputes and claims that often occur during the design-bid-build process . 

In Great Britain. design-build is referred to as a "package project. " 
an appropriate name because the owner no longer buys a service-design 
or construction-but instead buys a "package'-a product . Studies in 
England conducted by the University of Reading's Design-Build Forum 
revealed that the DB delivery system produced a 12-percent improvement 
in the speed of construction. and a 30-percent increase in overall project 
delivery . These British researchers also found that design-build resulted 
in a 13-percent reduction in square-foot costs. and projects were more 
likely to be completed within a 5-percent range of their original budget . 
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Design/bulld profitability 
Issues Are design/build projects in general more or less profitable than projects 

completed using traditional project delivery methods? Why? 

Background Design, consulting, and contracting firms are only going to pursue the 
design/build market if it is profitable for them to do so. Do firms believe 
design/build is a viable, profitable way to bring a project to completion? 

Survey Findings W The vast maiority of firm leaders (84%) believe desip;n/build proiects 
are more pr6fitable than traditiod One ofihe most 'co-on 
reasons firms cite for this belief is that desinn/build ~roiects allow the " .  * 2 

builder to have greater control. 

Firms that consider design/build projects to be less profitable than tra- 
ditional projects do so for reasons including higher costs and increased 
risk. 

In your opinion, are desi@~/build projects in general more or less profttaMe 
than projects cmpleted using "traditional" project delivery methods? 

More profitable. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .84% 
Less profitable. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .12% 
Unspecified .............................................. 4% ................................. < .,,,, ,,..... * , .............................. A ..................................................................................... 

FIGURE 14.2 Responses by participants as  to why design-build was thought more 
profitable. (With permission from Zweig White Information Services, LLC, Natick, MA.) 
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Deoign/build profitability (continued) 

Why arm &rlgl/krl# proj.ct. h gemmi ~ l o n  

~otit.bk thm projects compktod using 'tradC 
tiomla project delivmry mdhods? 

H Ability to directly manage all costs and to plan 
and design to cost 

H Able to control costs more 
H Assuming owner/regulators don't hamstring dde 

sign/build on project submittal requirements 
H Assumption of greater risk if managed properly 

should produce greater reward 
8 Because of 'team effort.' fewer documents are 

used 
H Best value selection 
H Better control (2) 
H Better coordination between A/E and contractor 

makes project more efficient and therefore 
more profitable 

H Better defined scope and more efficiencies pro- 
vide more value to owner and more room under 
budget for higher contractor fees 

8 Better risk control when true 'team" relatiom 
ship exists 
Budget control 

H But not enough yet- market still learning the 
value 

H Can control schedule 
H Client is buying value 
H Constant communication with owner prevents 

outof-budget changes 
H Control 
H Control added early in the process 
H Control is in hands of those who can keep over- 

all project on track 
H Control materials 
H Control of cost 
8 Control schedule 
H Control scope 
H Control specifications 
H Cost savings 
H Costcontrol ability, but more risk 
8 Costs are controlled continuously 

8 Design firms paid for ideas, not hours 
H Design/build firm has opportunity to meet 

scope more efficiently with right design 
partners 

H Faster delivery speed 
H Flexibility in design solutions with cost savings 

and still maintain quality 
H For both design/build team and owner provides 

increased time savings, reduced claims, im 
proved community relations 

H For integrated firms- control; client satisfac- 
tion = repeat business = profit 

H For our firm. we are entering the construction 
side of the equation. which we didn't do before 

H Full control of the project 
H Higher design and construction fee 
H Higher fee 

Higher profits for partners by adjusting project 
costs to accommodate profit 

H Higher risk 
H If estimated properly 
H If managed properly, more profit can be made 
H If properly managed 

If you learn to identify, quantify, and manage 
risk 

H It is not (usually) purely fee driven 
H Less competition (3) 
H Less litigation 
H Less time 
H Longer-term customer relationship 
H More control (2) 
8 More control during project cycle 
H More control equals more cost/profit control 

More control over schedule 
More control over scope 

H More cushion/contingency to be spread out on 
project 

H More input into the means and methods 
H Need to reduce risk by defining the project 
H Negotiated 
H No 'bad" projects 

FIGURE 14.2 (Continued.) 

The downside of design-build (with counter-arguments in italics). Crit ics of 
design-build cite the following problems associated with general contrac- 
tors, design consultants, and owners in a design-build mode, many of 
which represent institutional barriers that are often difficult to overcome. 

The cultural d i f f e r e n c e s  between the architect and the general con- 
tractor must be reconciled, since each may have had a different agenda 
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Deslgn/build profitability (continued) 

Why u o  dodlpl/buiY proJoeto h g.n-I mom Why r e  de.l@~/hlld eo/.cts In gonoral I w  
prmh U m  conphtod udq! -dl- protlt.bk t h n  pojoeto udng "tmdltloiul" pro 
tiocul' proJoet dolivuy mothods7 (mathud) 
I Not negotiating with public clients 
I Opportunity to negotiate fee 
I Revenue based on risk assumed. not hours 

spent 
I Reward matches risk 
I Risk, but you manage it 
I Risk/reward 
I Scope coverage 
I Solving client problems rather than building 

buildings 
I Team work 
I Teaming mentality 
I The client is willing to pay for the additional 

value of single point of responsibility 
I Typically are negotiated work 
I Value 

Jut dolivuy mothods? 
I Due to excessive marketing and proposed prep 

aration costs 
I Emphasis shifts more to project satisfaction, 

rather than client relationship-- decreasing 
long-term continuing work 
I Have not overcome losses where team lost bids 
I Less opportunity for change orders 
I More risk 
I Owner says. 'Should have covered that in your 

pice." 
I Poor ability to quantify costs so early in project 
I The higher risk 
I They are awarded on a fee basis, which is not 

very sophisticated 
I Thought is that design/build is responsible for 

all cost growth, regardless of reason 
I Too many unforeseen risks 

FIGURE 14.2 (Continued.) 

based upon their experience with more conventional design-bid-build 
project delivery systems. The contractual relationship between the 
contractor and designer is distinctly different in the design-build 
process, requiring them to rethink ways to work together harmo- 
niously. The ability to develop a design-build capability, with its poten- 
tially higher profit levels, and an  opportunity to negotiate contracts 
rather than hard bid is a strong incentive to set aside those cultural 
and institutional differences. 

The owner may be placed in the role of traffic cop, having to insure 
that their interests are being addressed. In the more conventional 
design-bid-build program, the architect acts as the owner's agent and 
is charged with overseeing the contractor's obligations and responsi- 
bilities to some degree. I f  the owner engages a CM, they will have their 
traffic cop, or the owner can hire an  experienced consultant to act as 
their representative. 

The cost savings generally touted as one of the advantages of design- 
build are not always there. If none accrue, an owner may be left with 
the feeling that they have been "sold a bill of goods." I f  the design- 
build team has done a first-rate job of extracting the owner's pro- 
gram, even i f  no cost savings accrue, the project will probably have 
been completed more quickly and with little or no change orders and 
disputes. 
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To some team members-whether they be owners, general contractors, 
or architectlengineers-at least initially, design-build is a venture 
into uncharted waters with all the dangers that such ventures pos- 
sess. This is true, but with the demonstrated advantages offered by 
design-build, a carefully orchestrated venture with a small pilot-type 
project may produce confidence, knowledge, and experience leading to 
more such projects. 

The checks and balances present in the conventional design-bid-build 
process are not fully present in the design-build delivery system. Once 
again, employing a CM as the owner's agent or hiring a n  experienced 
construction professional will provide the client with checks and 
balances. 

Both surety and insurance companies take a much more cautious role 
in the design-build process because their experience to date has been 
somewhat limited and the liability issues so clearly defined in the 
design-bid-build process become intertwined. Surety concerns can be 
lessened when the contractor is the lead team in  a design-build ven- 
ture since they will generally have had prior bonding experience. 
Insurance issues are somewhat different in  a design-build mode and 
more and more insurance companies are becoming sophisticated in  
their approach to this process. 

Developing a Design-Build Capability 

Several ways exist in which a general contractor can develop a design- 
build capacity: hire an architect to provide in-house design capability, 
create a joint venture with an architect, or purchase designs just like 
any other subcontracted service. 

Creating in-house design capability 

An experienced architect comes at a cost and may seek some form of 
equity incentive if they were earlier successfully employed by an estab- 
lished firm. Thus, overhead will increase sharply and some losses should 
be anticipated until such time as additional projects are brought in-house 
and the added overhead has been absorbed. However, an experienced 
architect may have developed a list of loyal clients that could form the core 
of this new venture and bring new business into the construction firm. 

The joint venture 

The joint venture (JV) is a one-time business entity created for a spe- 
cific project; when the project is completed, the J V  dissolves. This is one 
vehicle to combine both design and construction and can be formed with 

www.EngineeringEBooksPdf.com



332 Chapter Fourteen 

either architect or builder as the lead member. Licensing laws in some 
states may limit the ability of an architect to obtain a builder's license 
or a contractor to practice architecture, so an  investigation of any state 
laws regarding such ventures needs to be made. 

The J V  must specify the rights, responsibilities, and obligations of 
each member of the joint venture, which can be accomplished by creat- 
ing a teaming agreement. The Associated General Contractors of 
America (AGC) publishes a number of design-build-related contracts, 
and their AGC Document No.499-Standard Form of Teaming Agreement 
For Design-Build Project (see Figure 14.3) is an excellent example of a 
teaming agreement. 

The limited liability corporation-the LLC 

The LLC is another business entity that can be employed to form a 
design-build team. The LLC offers the liability protection of a corpora- 
tion but is usually created for a single purpose or specific venture. Like 
other business entities, the LLC requires the services of an attorney to 
set it up. Apart from its limited liability features, there are other ben- 
efits of the LLC: 

Unlike a regular corporation, no formal meetings are required and 
therefore no minutes are necessary. 

No corporate resolutions are required. 

The distribution of profits can be individually tailored. 

All business profits, losses, and expenses flow through the corporation 
to the individual members of the company, thus avoiding the double 
taxation of paying corporate and personal taxes on the money earned. 

The disadvantages of an LLC are 

The LLC is dissolved when a member dies or undergoes bankruptcy, 
whereas a corporation can theoretically live forever. 

Because of the nature of an LLC, lending institutions are reluctant 
to provide funds without personal guarantees from its officers. 

Clients may be reluctant to do business with an LLC because they rec- 
ognize its single-subject nature. 

An architect- or contractor-led 
design-build team? 

When considering a design-build team, the question of who is best suited 
to assume leadership may arise: builder, architect, or engineer? There 
are several answers to this question, but Question No.1 may well be 
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THE ASSOCIATED GENERAL CONTRACIORS OF AMERICA 

AGC DOCUMENT NO. 499 
STANDARD FORM OFTEAMING AGREEMENT 

FOR DESIGN-BUILD PROJECT 

This Agreement Is made this weyof in Me year , 4 

by and between 

TEAM LEADER 4 
Fllmoand-1 

and TEAM MEMBER -+ 
(Name andAa6ass) 

and TEAM MEMBER (if applicable) + 
(Name 

and TEAM MEMBER (if applicable) 4 
(Nanm endA&es~) 

Me parties collectively referred to as the TEAM for services in connection with the following PROJECT 

(m, Locam and W D e m )  

tor OWNER 4 
(Name and Address) 

f f iC  DOCUMENT NO. 4H. STANDARD FORM OFTEAMING AGREEMENT FOR DESIGN-BUILD PRWECT 
0 X X ) l .  The Assocated Gensd Contradors d Amsrlca 

FIGURE 14.3 AGC document no.499-standard form of teaming agreement for design- 
build project contract. (All materials displayed or reproduced are with the express writ- 
ten permission of the Associated General Contractors of America under copyright license 
No. 011 5.) 
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ARllCLE 1 Thii Team Membeh representative shall be: 4 

TEAM RELATIONSHIP AND RESPONSIBILITIES - .  
1.1 Thie Agreement shall deflne the respe3i-m respon- 1.5 Team Member, + 
sibllitles of the Team Members for the preparation of 
responses to the Owneh request for quallficatione and shall provide expertise in the following areas: 
request for proposals for the Project. Each Team Member 4 
agrees to proceed with this Agreement on the basis of 
mutual trust, good faith and fair dealing and to use b best 
ellor$ in the preparetion of the statement of quallflcations 
and proposal forthe Project, as required by the Owner, and 
any contract arising from the proposal. 

1 J The Team Leader. + 
shall W e  overall direction and leademhip for lha ~ean; ThisTeam M e w s  representative shall be: 4 
and be Me conduit for all communication with Me Owner. 
In addition Me Team Leader shall praride m r t i s e  In the 
areas 01 (a) constluclion management and consbudlon; 
(b) the procurement of equipment, materials and supplies; 1.6 Each Team Member shall be responsiMe for b own 
(c) the Ardlnation and tricking of equipment and materieJs costs and Eocpenses incurred in the prepiration of materials 
shlDoina and receMna: Id) construction schedulina. budaet- for the statement of aualfications and the orooosal and in 
ing andmaterials tra&ing and (e) adrninistra~-'support. the negotiation of any contracts ariiing from the proposal, 
TheTeam Leadeh representative shall be: 4 except as specifically described herein: 

1.3 The principal design pmfesiinal is Team Member, 
, 4 

who shall pedorm the following design and engineerlng ser- 
vlcea requlred for the Project: 4 

In addition this Team Member shall coordinate the design Any stlpends provided by the Owner to the Team shall be 
acliviW~s 01 lha remainina de&n 0-, if anv. This shamd on the kllowina basis: 
Team Membeh represektive-shall be: 4 

1.4 Team Member. + 
shall provide expertise in the following areas: 

4 

1.7 EXCLUSIVITY No Team Member shall participate 
In Owner's selection pmcess except as a member ol the 
Team, or participate in the submission of a competing state- 
ment of qualifications or proposal, except as otherwise . mutually agreed by all Team Members. 

IOC DOCWENT NO. 4@8. S T A N W  FORM OF TEAMINQ AQREEMENT FOR DESIGN-BUILD PROJECT 
0 2 M l , R * A p s o O s * l d G a a r s l C o n t a m s o l A ~  

FIGURE 14.3 (Continued.) 

"Which firm through their marketing efforts, or through personal con- 
tact was approached by a prospective client to discuss considering 
design-build for their next project?" 

Contractor as lead. The predominance of contractors as team leaders has 
evolved for many practical reasons: 
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ARTICLE 2 partles except as is consistent wnh the terms of any 
executed confidentiality agreernent and for the purposes of 

STATEMENT OF QUALIFICATIONS preparing the statement of qualifications, the proposal and in 
AND PROPOSAL performing any contract awarded to theTeam as a result of 

the proposal, or as required by law. Unless otherwise pro- 
2.1 The Team Members shall use their best elforts to vided by the terms of an executed wnfidsntiaIItyi agreement, 
~ r e w r e  a statement of aualifications in reswnse to the if a contract is not awarded to the Team or upon the termi- 
.req"est of the Owner. ~ a c h  Team Member shall submit to nation or completion of an contract awarded to the Team. 
the Team Leader appropriate data and information concern- each Team Member will return any Conlidentlal Information 
ing its area or areas of professional expertise. Each Team supplied to it. 
Member shall make available appropriate and qualified 
personnel to work on its portion of the statement of qualifi- 
cations in the time frame proscribed, and shall provide ARTICLE 4 
reasonable assistance to the Team Leader in preparation of 
the statement of qualifications. OWNERSHIP OF DOCUMENTS 

2.2 The Team Leader shall integrate the information 4.1 Each Team Member shall retain ownership of 
provided by the Team Members, prepare the statement of property rights, including copyrights, to all documents, draw- 
qualifications and submit it to the Owner. The Team Leader ings, specifications, electronic data and information pre- 
has responsibility for the form and content of the statement pared, provided or procured by it in furtherance of this 
of aualiiications and aarees to consult with eachTeam Mem- Aareement or anv wntract awarded as a result of a suc- 
be;, before submission to the Owner, on all matters wn- 
ceming such Team Mernbeh area of professional expertise. 
The Team Leader shall represent accurately the qualifca- 
Cons and professional expertise of each Team Member as 
stated in the submitted materials. 

2.3 If requested by the Owner, theTeam Members shall 
prepare and submit a proposal for the Project to the Owner. 
Each Team Member shall support the Team Leader with a 
level of effort and personnel, licensed as required by law, 
sufficient to complete and submit the proposal in the time 
frame allowed by the Owner. A clear and concise statement 

&ul proposal. in the event the Owner chooses to award 
a contract to the Team Leader on the condition that a Team 
Member not be involved in the Project, that Team Member 
shall transfer in writing to the Teem Leader, upon the pay- 
ment of an amount to be negotiated by the partles in good 
faith, ownership of the property rights, except copyright, of 
all documents, drawings, specifications, electronlc data and 
information prepared, provided or procured by the Team 
Member pursuant to this Agreement and shall grant to the 
Team Leader a license for this ProJect alone. In accordance 
with Paragraph 4.2. 

of the division if responsibllities between the Team Mem- 4.2 The Team Leader may use, reproduce and make 
bers will be oreoared bv theTeam Leader.TheTeam Leader derivative works from such documents in the performance 
shall make all f~kl dete'rminetions as to the form and content of any wntract. The Team Leader's use of such documents 
of the pmposal. m e  Team Leader shall use its best efforts, Shall be at theTeam Leadeh sole risk, except that theTeam 
aHer the Team has qualified far the Project, to obtain the Member shall be obl~gated to indemnity the Team Leader for 
contract award. and each Team Member shall assist in such anv claims of rovailv, wtent or w r i g h t  infringement arising 
efforts as the%am Leader may reasonably request. oui of the seledtioi i f  any patehed-or coWighted materi- 

als, methods or systems by theTeam Member. 

ARTlCLE 3 

CONFIDENTIAL INFORMATION 

3.1 TheTeam Members may receive from one another 
Confidential Information, including proprietary information, 
as is necessary to prepare the statement of qualifications 
and the proposal. Confidential Information shall be desig- 
nated as such in writing by hTeam Member supplying such 
information. If required by the Team Member supplying the 
Confidential Information, a Team Member receiving such 
information shall execute an appropriate wnfidsntialii 
agreement. A Team Member receiving Confidential Infor- 
mation shall not use such lnforrnation or disclose it to third 

ARTICLE 5 

POST AWARD CONSIDERATIONS 

5.1 Following nofice from the Owner that theTeam has 
been awarded a contract, the Teem Leader shall prepare 
and submit to the Team Members a p r o w  for a Project- 
specific agreement of association among them. (Such 
agreement may take the form of a design-bullder/subcon- 
tractor agreement, apint venture agreement, a limited part- 
nership agreement or an operating agreement for a limited 
llabllity company.) The Team Members shall negotiate in 
good faith such Project-specific agreement of association so 

3 

A W  WCUMENT NO. 489. STANDARD FORM OFTEAMING AGREEMENT FOR DESIGN-BUILD PFQJECT 
0 2031, The Adsocialed General Contractors 01 America 

FIGURE 14.3 (Continued.) 

Relationships with lending institutions have created significant lines 
of credit that are necessary in that business. 

Long-term dealings with surety provide easy access to bonds. 

A detailed estimating capability is available from a large database of 
current costs. 
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mat a wrilten agreement may be executed by the Team 
Members on a schedule as determ~ned by lb Team Leader 
or by the Owner, If requlred by the request for pmposal.The 
Team Leader shall use Its best efforts, with the cooperatton 
of a11 Team Members. to neclotiate and achieve a wrlnen wn- 

ARTICLE 6 

OTHER PROVISIONS 

tract with the Owner for the~mject 

This Agreement Is entered Into as of the date set brlh above.. 

WITNESS: TEAM LEADER: + 
BY: 4 

PRINT NAME: + 
PRIMTITLE: 4 

WITNESS: TEAM MEMBER: -+ 
BY: + 
PRIM NAME: 

PRINTTITLE: 4 

WITNESS: TEAM MEMBER: + 
BY: + 
PRIM NAME: + 
PRINTTITLE: + 

WITNESS: TEAM MEMBER: + 
4 BY: + 

PRINT NAME: 4 

PRINT TITLE: 

4 

U I C W W Y U ( T m S r O P ~ S m n M R o F o R U 0 F T v M ~ ~ F W D E S I ~ ~ L D ~  
Q 2W1. The Assoclated Gsnsml ContnMom of America 

FIGURE 14.3 (Continued.) 

Relationships with subcontractors and the legal contracts that evolved 
to establish and control these relationships is already in place. 

A cadre of experienced field supervisors and project managers are on 
hand. 

Accounting procedures to handle receivables, payables and to moni- 
tor cash flow and project budgets have been firmly established. 
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Schedule preparation and the experienced personnel to create, mon- 
itor, and update them are already in place. 

Contractor as prime. Abuilder can engage an architect and form a design- 
build venture by merely subcontracting work to them in much the same 
manner as they subcontract work to the trades. By negotiating the serv- 
ices to be provided, and the interaction between contractor and subcon- 
tractor (in this case, the architect and their design consultants), the 
method of payment for services and other obligations and responsibili- 
ties similar to a Teaming Agreement can be developed. This prime1 
subcontractor relationship can effectively operate as a design-build team. 

The architect as team leader. Architects often have very close relation- 
ships with clients, and the institutional concept of the architect as the 
defender of the client is hard to dismiss, adding much to their possible 
role as team leader. There are other rationales behind the idea of the 
architect acting as team leader. These include the following: 

A proven track record of successfully designing the type of project 
currently under consideration 

Extensive experience in providing construction services 

A nucleus of experienced field supervisors 

Experience in a specific design-market niche, such as pharmaceuti- 
cals, medical devices, or recreational facilities 

It was not until 1978 that the American Institute of Architects lifted 
their ban on design-build. But by 1985 they had issued their first edition 
of design-build documents. As of 1996, a complete new series of design- 
build documents for architects and others was available from AIA. 

The architect as prime contractor; builder as subcontractor. One only has 
to look at high-end residential construction to see an operation where 
the architect is prime, and the builder is the subcontractor. The same 
process can be applied to nonresidential design-build work. 

The AIA, recognizing the need for a contract between architect and 
contractor, developed their Document A49l-Standard Form of Agreement 
Between DesignIBuilder and Contractor, which in 2004 superseded AIA 
A141. These contracts were two part agreements: 

Partl-The contractor is to provide the preliminary evaluation of the 
owner's program, advise on the selection of materials and con- 
structability issues, prepare the schedule and preliminary estimates, 
and develop a fixed-price or guaranteed maximum price (GMP) 
depending upon the form of contract. 
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Part 2-This part of AIA A491 is basically a standard contract for 
construction requiring that  the contractor provide all labor, materi- 
als, and equipment to complete the work outlined in the plans and 
specifications. 

Developing a Design-Build Program 

One of the fwst requisites to consider in developing a design-build strat- 
egy is to review the company's accumulated data base of historical proj- 
ect costs for that  segment of the design-build market the company 
wishes to enter. What is the contractor's experience? Is i t  in warehous- 
ing, commercial office buildings, medical facilities? 

What type of project@) has the company successfully completed in the 
past five or ten years that  would lend itself to a design-build market- 
ing approach? 

Other issues to consider: 

Is  there a database of costs for these projects, including square-foot 
costs, unit costs, extractable component costs for structures, finishes, 
and MEP work? 

Does the company have deep experience in conceptual estimating and 
have they utilized these skills in negotiating work? 

Has the company worked successfully with a cadre of subcontractors 
experienced in critical trades-structures and MEP-that they could 
call upon as members of a design-build team? 

Acompetent staff and a strong database of costs for the selected sector 
of the industry will arm the general contractor with the tools necessary 
to let the world know that  they have the necessary skills to be consid- 
ered a candidate for the design-build project under consideration. 
Having worked well with a n  architectural firm or two in a specific field 
of design may also become the genesis of a design-build venture. 

Developing design-build proposals 

Several executives from successful design-build firms say that a pre- 
liminary proposal to a prospective owner should not be free. There will 
be lots of owners on "fishing expeditions" without any real interest in pur- 
suing a new design-build project, and these experienced design-builders 
strongly recommend setting a fee for any proposal. The fee doesn't have 
to be substantial and maybe not even cover all the costs, but it should 
be large enough to weed out the interested from the merely curious. 

After an  initial conference with a prospective client, a typical phased 
proposal will be prepared, listing the various stages of project development 
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and their associated costs. For projects in the $10 million range, an  ini- 
tial fee of $25,000 to $50,000 might be proposed, depending upon the 
complexity and type of project under consideration. If accepted, this ini- 
tial proposal would provide the owner with the following: 

A floor plan and a typical floor plan if multistoried 

Wall sections and elevations-front and typical 

Definition of the structural system to be employed 

Finish schedules, door schedules 

One-line electrical drawing 

Riser diagrams for HVAC, plumbing, and fire protection systems 

Outline specifications for all components included the previous entry 

A narrative describing the design 

Additional information that  more closely defines the project-for 
instance, catalog cuts and manufacturer's product brochures 

The total cost of the project will be included as either a lump-sum or 
guaranteed maximum price contract format. 

If this initial phase is acceptable to the client, the design-builder will 
move on to the next p h a s e a t  an  incrementally increased cost. This next 
phase--call i t  Phase l3-will provide the client with a 50-percent com- 
plete design, but will include more defined plans of all the construction 
components and systems via detailed specifications. Phase C will afford 
the client 100-percent complete design documents-for an  additional fee. 
Phase D is actually the contract signing and the authorization to pro- 
ceed with building. 

At any step along with way, the client can decide to terminate their 
agreement with the design-builder and upon receipt of their total fee, 
the design-builder will turn over all documents developed to that point 
to the client for their unconditional use. 

Another approach 

Other design-builders, following similar steps outlined earlier, may 
limit their proposal to three steps: 

Step 1-Provide the client with a schematic design and preliminary 
estimate for a relatively nominal fee. If acceptable, go to the next step. 

Step 2-Develop enough scope to provide a guaranteed maximum 
price within a variance of plus or minus 5 percent. 

Step &If acceptable, go to the contract and develop construction doc- 
uments while executing competitive pricing as  the design proceeds, 
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thereby creating the fast-track process that will reduce interest on cap- 
ital and enable the client to occupy the facility more rapidly. As the 
last buy-outs occur, generally the MEPs, the owner will be presented 
with a fairly good estimate of what the final GMP will be. Each-month- 
costs to date and projected costs to complete are prepared by the 
design-builder and presented to the owner. 

With this type of proposal, a small fee will be negotiated with the 
client for the first stage, while a much larger fee is assessed to proceed 
to Step 2. The final step or stage is actually the contract signing with 
both GMP and the  design-builder, in which the  fee structure is  
included. 

How Owners Select Design-Builders 

Most design-build projects are awarded on the basis of either a direct 
competition costldesign evaluation process or the low bid, which is very 
similar to design-bid-build. 

Owners generally look for the following qualifications when consid- 
ering a design-build firm: 

1 The builder's financial and bonding capabilities 

The design-build team's experience in the type of construction being 
considered 

A track record of successful design and technical engineering 
competence 

The experience of both the designer and contractor's key personnel and 
staff 

The firm's overall experience in the design-build process 

The organization and management of the design-build entity 

The design-build team's quality control program and administration 

The design-build team's record of on-budget performance 

The design-build team's record of on-time delivery performance 

The selection process 

The most common selection process for awarding design-build projects 
can take any one of the following paths: 

Direct Selection: Similar to a negotiated contract process, a n  owner 
may select a design-builder on the basis of reputation and previous 
experience, or on the recommendation by others. This method of 
engagement is generally limited to private sector work. 
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Competitive Negotiation: A short list of design-builders may have 
submitted bids, so the owner will review each bid for compliance with 
the program, preliminary design considerations, fees, the time frame 
for design and construction, and the experience of the design and con- 
struction personnel. The owner may then elect to negotiate the proj- 
ect with one of the bidders, a practice common in the private sector. 

Cost/Design Evaluations: Also referred to as  the "best value" selec- 
tion, this method is used by many owners. A series of technical crite- 
ria is submitted to a short-listed group of bidders, and upon the receipt 
of responses, an  evaluation process to review each proposal is estab- 
lished. Both cost and qualitative considerations are considered in the 
selection process. 

Cost Competition: Much like the design-bid-build process, this selec- 
tion method is based upon a bidder's response to a fairly complete and 
tightly prescribed set of requirements provided by the owner in their 
Request for Proposal (RFP). The owner, assuming that all bidders are 
submitting proposals of equal scope, then makes a selection based 
upon the "low bid." 

A typical contract between owner and design-builder is one prepared 
by The Associated General Contractors of America-AGC Document 
No.400-Standard Form of Design-Build Agreement and General 
Conditions between Owner and Design-Builder. This contract, shown in 
Figure 14.4, is included a t  the end of this chapter. 

A typical design phase agreement between a design-build entity and an owner. 
The American Institute of Architect's (AIA) Document A491-Standard 
Form of Agreement between Owner and Design-Builder-is divided into 
two parts. Part 1 deals with the preliminary design, budget, and sched- 
ules, and the submission and acceptance of the design-builder's proposal 
prior to the execution of Part 2-the agreement for construction and 
other services required to complete the design-build project. Whether this 
specific contract form is used or not, this two-phased approach is nearly 

I standard practice in both private and public sector work. 1 The Basic Services clause in AIAA491 sets forth the elements to be 

I 
included in the proposal in order to obtain acceptance by the owner and 
thus proceed to Part 2, the completion of design and the start of con- 
struction. These fust-phase elements include. 

A description of the preliminary design documents. Preliminary design 
documents can include a typical floor plan, an  elevation, wall sec- 
tions, rough rendering, and a site plan outline specifications. 

A statement regarding the proposed contract sum and the form of con- 
tract being proposed-for instance, lump-sum, cost-plus-a-fee, or GMP. 
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THE ASSOCIATED GENERAL CONTRACTORS OF AMERICA 

AGC DOCUMENT NO. 400 
PRELIMINARY DESIGN-BUILD AGREEMENT 
BETWEEN OWNER AND DESIGN-BUILDER 

771k standard fom agreement was dew@& with the LH,gdyjCe and cooperah oftha AGC P h t e  Industy Advisory Coun- 
cil, a number of F m n e  500 o-'&s@ and ccmtfuction managers wht~ have been m 6 n g  with AGC oontractom to dis- 
wss issues d m h a l  amcem. AGC aratefulk acknowledWs Ihe cDninbuilons d Umsa omrers'stall who uafli&ated in &is 

This Agreement is intended to be used in oon]unction with AGC Document No. 4 10 or 415. 

TABLE OF ARTICLES 

1. AGREEMENT 

2. TEAM RELATIONSHIP 

3. DESIGN-BUILDER'S RESPONSIBILITIES 

4. OWNERSHIP OF DOCUMENTS 

5. OWNER'S RESPONSIBILITIES 

6. CONTRACT TIME 

7. COMPENSATION 

This Ag'BBmBm has Irnpomlqal and hsuranca c a s q m w s .  camHaUm wim an attorney and an Ineurancaoo~ultsnt is enmur- 
agedwimreapecttobmmp!&mormndii. 

AGC WCUNENTNO. 400. PRELIMINARY C I E S ~ ~ ~  OWNER AND DESlGKBUlLER 
0 1 8 9 8 , l i m ~ m d G a a r a l ~ d A m v i c a  

FIGURE 14.4 AGC document no.400-Standard form of design-build agreement and gen- 
eral conditions between owner and design-builder contract. (All materials displayed or 
reproduced are with the express written permission of the Associated General Contractors 
of America under copyright license No.0115.) 

A proposed schedule for both the completion of the design and the start 
and completion of construction. 

Astatement containing any deviations from the owner's stated program. 

As stated previously, Phase 2 is basically a contract for construction. 
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AGC DOCUMENT NO. 400 
PRELIMINARY DESIGN-BUILD AGREEMENT 
BETWEEN OWNER AND DESIGN-BUILDER 

ARTICLE 1 

AGREEMENT 

Thls Agreement is made this day of e + 
in the year .byandbetween(he + 

OWNER 
(Name and Address) 

and the 
DESIGN-BUILDER 
(Name and Address) 

for preliminary services in connecllon wim the following 
PROJECT 
(Name, location and brief descrlptlon) 

Notlce to the parties shall be given at the above addresses. 

2 

A N  DOCUMENT NO. 400. PRELIMINARY DESlONgVllD AGREEMENT BETWEEN OWNER AN0 DESlGKBVlLDER 
O I ~ , T h e ~ ~ ~ d ~  

FIGURE 14.4 (Continued.) 

Formalizing the design-build team in two phases. The team of contractor, 
architect, engineer, and possibly some key subcontractors will form the 
basis of the design-build team either in a contractor- or architect-led team. 

Because a design-build venture with an owner may be a two-part affair, 
as described previously, so must the relationship between the design- 
build team follow this two-part, or two-phased, relationship. 

www.EngineeringEBooksPdf.com



344 Chapter Fourteen 

ARTICLE 2 

TEAM RELATIONSHIP 

testing in its preliminary evaluation. The Design-Builder shall 
also propose alternative archiectural, clvil, structurel, 
mechanical. electrical and other svstems for review by me . - .. .. . .- - . . . - . . -. . . . 

2.1 The Owner and the Design-Builder agree to pro- 
Owner, in oher to determine the k desirable methid of' 

ceed on the basis of t ~ s t ,  good faith and fair dealing, and 
achieving the Owner's requirements in terms of cost, tech- 

shall take all actions reasonably neoessary to peltorm this $ ~ ~ ~ ~ d ~ ~ ~ e ~ ~ $ r a m ~ ~ ~ e , * r e r e v l ~  
Agreement in an eoonomical and timely manner. Information, the Design-Builder shall provide a Preliminary 

Evaluatbn of the ProW's teasibili for the Owner's acc9Pl- 

ARTICLE 3 
ance. The ~esi~n-~ui lder 's ~relihinary Evaluation shall 
specifically identify any deviations from the Owner's P m  
oram. 

DESIGN-BUILDER'S RESPONSIBILITIES 

3.1 The Design-Builder shall exerdse reasonable skill 323 SCHEDULE me 

~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ t r f ~ ~ ~ ~ ~ ~ P b ~ ~ ~ e ~ ~ ~ ~  $$ZEz ZEE?EEZ.ZZ%Z Zt 
licensed, independent design professionals retained by 

Owner and the necessary to meet the 

the Desion-Builder or furnished bv licensed emdovees of Ow"'" requirements' 
the ~esign-Builder, or as permitted by the law of the State 
where the Project is located. The person or entlty provid- 
ing architectural and engineering services shall be 
referred to as the ArchitecWEngineer. If the ArchltdEngi- 
neer is an independent design professional, the archltec- 
tural and engineering services shall be procured pursuant 
to a separate agreement between the Design-Builder and 
the ArchiiecVEngineer. The standard of care for architec- 

32.4 PRELIMINARY ESTIMATE The Design-Builder 
shall prepare for the Owner's wrimn approval a preliminary 
estlmate utilizing area, volume, or similar conceptual esti- 
mating techniques. m e  level of detail for the estimate shall 
reflect the Owner's Program and any addiiional available 
Inlormation. If the preliminary estimate exceeds the Owner's 
budget, Me Design-Builder shall make written recommen- 
rlntlnne tn the nurno.. 

tural and engineering services performed under this 
~""-"-.-"'--'*''-'' 

Agreement shall be the care and skill ordinarily used by 
members of the architectural and engineering professions 
practicing under similar conditions at the same time and 
locality. The ArchitecVEngineer for the Project Is- 

3.2 The Design-Builder is responsible for the following 
Preliminary Design-Build Services: 

3.2.1 OWNER'S PROGFIAM If requested by the Owner 
as an Addhnal Senrica, the Design-Builder shall assist the 
Omer in the development and p-lh of the Owner's 
Program, w h i  is an initial description of the Owner's 
tives. The Ownefs Program may indude budget and tlme 
criteria, space requlremenls and relationships, Rexlbllity and 

3.2.5 SCHEMATIC DESIGN DOCUMENTS The Deslgn- 
Builder shall submit for the Owner's written approval 
Schematic Design Documents based on the agreed upon 
Preliminaw Evaluation. Schematic Desiin Documents shall 
include drawings, outline spcifmtionsand other concep- 
tual documents illustrating the P r o w s  basic elements, 
scale and their relaCmship to the Wo*. One set of these 
Documents shall be furnished to the Owner. When the 
Win-Builder submits the Schema* Design Documenls. 
the oesign-Builder shall identify in writing all material 
changes and devlatiw from the Design-Builder's preliml- 
narv evaluation, schedule and estimate. The DesbnW&r 
shill update the Preliminary Sched& and preliminary esti- 
mate based on the Schematic Design Documents. 

expandability requirements, SW equipmentandsystem, 3.2.6 ADDmONAL SERVlCES The DeSlgn-Builder Shd 
and site requirements. provide the following Additional Serv

i

ces: 4 

3.22 PRELIMINARY EVALUATION The Design-Builder 
shall review the Owner's Program to ascarlain the requlre- 
ments of the Project and shallverify such requirements with 
the Owner. The Design-Builder's review shall also provide 
to the Ownera prelimTnary evaluation of the site with regard 
to access, traffic, drainage, parking, building placement and 
other considerations affecting the building, the environment 
and energy use, as well as information regarding applicable 
governmental laws, regulations, and requirements. The 
Design-Builder shall review the Owner's existing test reports 
but will not undertake any independent testing nor be 
required to furnish types of information derived from such 

- 
AQC DOCUMENT NO. 4W. PRELIMINARY DESlGNsVllD AQREEMENT BENYEEN OWNER AND DESIGN-BUILDER 
0 1 8 8 8 , T h e ~ G e n e d C a m e c t w s d A m e f i c a  

FIGURE 14.4 (Continued.) 

The teaming agreement 

One of the first agreements to be created when a design-build venture 
is being considered is the teaming agreement (see Figure 14.3) between 
the contractor and designer to designate the rights and responsibilities 
of each participant during the proposal stage. If the design-build proposal 
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ARTICLE 4 ARTICLE 6 

OWNERSHIP OF DOCUMENTS 

4.1 Upon the making of payment as reguired by this 
Agreement, the Owner shall receive ownership of the pmp 
erty rights, except for copyrights, of all documents, drawings, 
specifiitions, electronic data and informahon prepared, p10- 
vided or procured by the Design-Builder. L ArchiieWEnai- 
neer, ~ubmntractoi and consiltants, and distributed to t i e  
Owner for this Project ('Design-Build Documents"). The 
Owner shall not have the right to use, reproduce and make 
derivative works from the Design-Build Documents for other 
projects without the written authorization of the Design- 
Builder, who shall not unreasonably withhold consent. The 
Owner's use of the Design-mild Documents on other pml- 

CONTRACT TIME 

6.1 The Design-Builder's Selvices provided under this 
Agreement shall commence on w about + 

.and shall be completed 
on or abut . 

ARTICLE 7 

COMPENSATION 

7.1 The Owner shall compensate the Design-Builder 
monthly for Preliminary Degign-Build S e d s  and any Addi- 

ects or without the Design-Builder's w!inen authorization 6r tional Services perfoined under the Agreement on the fol- 
involvement is at the Owner's sole risk, and the Owner shall iowina basis: + 
defend, indemnify and hold harmless the Design-Builder, its 
ArchRecvEngineer, Sukvnbactors end consultants, and the (State whether a stipulated sum, actual cost or other basis. 
agents, officers, directors and employees of each of them If a stipulated sum, state what portion of the sum shall be 
from and against any and all claims, damages, losses, costs payable each month.) 
and expenses, including but not limited to attorney's fees, 
costs and expenses incurred in connection with anv dis~ute 
resolution process, arising out of or resulting from Suchuse 
of the Deslon-Build Documents. The Deslon-Builder shall ~" - - - -  - -  
obtain from& ArchiectIEngineer, Subcontractors and con- 
sultants property rights and rights of use Mat correspond to 
the rights given by the Dasign-Builder to the Owner in this 
Agreement 

ARTICLE 5 

OWNER'S RESPONSlBlUTlES 

5.1 The Owner shall provide to the Design-Builder all 
relevant information for the Project, including the Owner's 
Program, unless the Owner's Program is developed and 
prepared with the assistance of the Design-Builder as an 
Addltionel Sewice. The Owner shall timely review and 
approve schedules, estimates. Schematic Design Docu- 
ment6,and other documents provided under this Agreement. 

5.2 OWNER'S ELECTION TO PROCEED if the 
Owner elects to proceed with the Project beyond the Pre- 
liminary Design-Build S e ~ c e s  provided in this Agreement, 
the Owner and the Design-Builder shall enter Into an addl- 
tlonal agreement for the completion of the design and the 
construction of the Project. if the Owner elects not to pro- 
ceed with the Project, the Owner shall have no further obli- 
gation to the Design-Builder other than its Indemnity 
obligation pursuant to Paragraph 4.1 and the payment of 
compensation as set forth in this Agreement. 

A 

AQC DOCUMENT NO. 400. PRELIMINARY DESIGN-BUILD AGREEMENT BOWEEN OWNER AND DESlGN-BUllDER 
O 1889, The Appaiated General Contracton d A m e h  

FIGURE 14.4 (Continued.) 

is ultimately accepted by the owner and a contract for design and budget 
(Part 1 or Part A) is awarded, the design-build team will use the team- 
ing agreement as a guide in the preparation of a contract between each 
member of the team. Part of the teaming agreement will be devoted to 
establishing the organizational structure between contractor and 
designer, defining the division of responsibility between team members 
and dealing with the issues during the proposal stage, which, hopefully, 
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72 Reimbursable under this Agreement shall 
indude: + 
(L i  those reimbursable expenses Mat are mi Included 
-.) 

This Agreement is entered Into as of the date entered in Artjcle 1. 

ATEST: + OWNER. + 

BY + 

PRINT NAME * 
PRINT TITLE + 

ATEST: + DESIGN-BUILDER: + 

BY 6 

PRINT NAME 4 

PRINT TITLE + 

FIGURE 14.4 (Continued.) 

will terminate when an award for construction (Part 2 or Part B) is 
executed. 

The teaming agreement will concern itself with the following issues: 

Organizational Structure 
Joint venture 
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Limited Liability Corporation (LLC) 
Prime-subcontractor agreement where the general contractor is 
usually, but not always, the "prime," and the design team the 
"subcontractor(s)" 

Division of Responsibility among Team Members 
During the proposal stage 
During the construction stage 
During post-construction 

The Proposal Preparation Stage 
Which party will prepare the technical and design work necessary 
to comply with the owner's Request For Proposal (RFP)? Will the 
architect be the lead in the design work, or will the various design 
disciplines report to the general contractor as the Team Captain? 
How will the costs for the proposal preparation and presentation be 
shared? 
If confidential information, such as  financial statements, must be 
shared by the team members, how will this confidential andlor pro- 
prietary information be protected? 
Exclusivity and noncompeting clauses need to be addressed so that  
one party or the other cannot withdraw from the process and team 
up with another group competing for the same project. 
The establishment of penalties if one party or the other withdraws 
from the proposal process and the remaining members have to seek 
the services of other participants or abandon the project. 

Pre-Client Contract Award Issues 
Agreement on the design-build team contract format 
Agreement on the scope of participation and corresponding remu- 
neration for services 
Establish construction and design fees to be incorporated into the 
design-build contract with the owner 
Establish a contingency amount for both design and construction 
Set procedures for the coordination and tracking of design with the 
construction budget, and how adjustments are to be made in order 
to meet the budget 
If there is a savings clause in the contract with the owner, how are 
savings to be shared among the team members? 
Indemnity, bonding and insurance considerations, participation, 
and responsibilities are to be defined. 
Warranty issues-including design errors, omissions, and con- 
struction matters-are to be clarified. 

The owner's responsibility to the design-build team. A successful project 
will depend upon dealing with a knowledgeable owner who has devel- 
oped a detailed, well thought-out, and defined building program. Just  
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as the owner will investigate the design-build team's capabilities, so 
must the design-build team investigate the owner's ability to provide the 
management structure to support such a venture. Some of the questions 
that ought to be asked, or areas to be observed, are: 

Does the owner's management team fully support a design-build 
approach to the project? 

Are the owner's representatives involved in the project technically 
capable of dealing with design and construction professionals? 

Will these owner representatives have the power to act, or will they 
only be conduits to decision makers? And will those decision be made 
promptly? 

Will any outside consultants join the management team, and if so, 
what will be the extent of their participation (for instance, permitting, 
zoning, legal, or technical)? 

What financial controls will have to be dealt with for requisition 
approval, and payment and changes to the budget? 

Does the owner require hands-on involvement in the design and con- 
struction phases in order to feel comfortable with the process? Will 
their representatives require notification of all meetings in case they 
wish to attend? 

Other owner responsibilities to be considered. Owners in the design-build 
process, generally retain responsibilities relating to physical site 
conditions-not to be confused with sitework-and in that respect fur- 
nish the following information andlor services. 

Property surveys, metes and bounds, topographical studies, the loca- 
tion of existing utilities 

Geotechnical surveys of subsurface conditions, and test borings for 
foundation-bearing design determinations 

Temporary and permanent easements, zoning compliance, notification 
of any encumbrances affecting land use; any rules, regulations, or 
ordinances that would affect the type of construction being considered 

A legal description of the property 

Any existing records or drawings of previous structures on the site 

Any environmental or hazardous conditions studies pertaining to the 
site, such as impact studies 

Other documents to sufficiently establish the size of the project; the 
anticipated quality levels; a description of the structural, MEP sys- 
tems and types of materials to be used in the project. 
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Contract Provisions Unique to 
the Design-Build Process 

The two-part contractual relationship between the design-builder and the 
owner includes a termination clause that can be affected in one of two ways: 

By either party, upon seven (7) days notice if the other party fails to per- 
form "substantially in accordance with the terms through no fault of the 
party initiating the termination." A "no fault" provision. or By the owner 
without cause, upon a t  least seven (7) days written notice to the design- 
builder. 

In  the event that the cause for termination was not the fault of the 
design-builder, they will be compensated for all services performed to 
the date of termination along with reimbursable and termination costs 
attributed to that  termination, including a reasonable amount for over- 
head and profit. 

The Part 1 agreement generally provides for an  initial payment upon 
the execution of the agreement. During the life of the Part 1 agreement, 
the design-builder may receive reimbursement of expenses on the basis 
of "multiples" of the amounts actually expended, if a list of reimbursable 
expenses was included in that agreement. This allows the design-builder 
to recapture some costs during the design phase, including overhead and 
profit. 

Special provisions of design-build contracts 

The standard of care provision. To ensure that the designers will use the 
same degree of professionalism in preparing a design for a design-build 
project a s  they would for a design-bid-build project, a standard of care 
provision, similar to the one listed next, is often included in the contract 
with the owner. 

Standard of Care: The standard of care for all design services performed 
under this agreement shall be the care and skill ordinarily used by a 
member of the architectural andlor engineering profession practicing 
under similar conditions a t  the same time and locality. Notwithstanding 
the previous, in the event that the contract documents specify that por- 
tions of the work are to be performed in accordance with a specific per- 
formance standard, the design services shall be performed so as to achieve 
such standards. 

Contingency clauses. Contingency clauses are common provisions in 
design-build contracts-their purpose being to somewhat cushion the 
design-builder against such events as errors or omissions that may have 
occurred during the design, review, and approval stages. These contin- 
gency clauses must be very explicit and leave no doubt in anyone's mind 
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why they are there and for what purpose they may be tapped. One such 
clause in a GMP contract could read as  follows: 

The GMP includes a contingency in the amount of $ which is avail- 
able for the design-builder's exclusive use for costs that are incurred in per- 
forming work that  was not included in a specific line item, or which 
constitutes the basis of a change order under the agreement. By way of 
example, and not as a limitation, such costs include trade buy-out differ- 
entials, overtime, acceleration, costs in correcting defective or damaged or 
nonconforming work, nonnegligent design errors and omissions, and sub- 
contractor defaults. The contingency is not available to the owner for any 
reason, including changes in the scope or any other items which would 
enable the contractor to increase the GMP under the agreement. The 
design-builder shall notify the owner of all anticipated charges against the 
contingency. 

When this contingency issue is discussed with the owner, it should be 
stressed that the owner should also include a contingency in their proj- 
ect proforma to be reserved strictly for their use and be employed for 
unanticipated costs such as unforeseen subsurface conditions, severe 
weather, the contractor's compensable delays, and so on. 

Contract provisions relating to defining 
the owner's program 

When the design-build proposal is being formulated with the owner to 
define their program, any deviations to that  program need to be defined 
and discussed with the owner. This can best be accomplished by devel- 
oping an  Exclusions List (or Deviations List), prefaced by a contract 
clause similar to the following: 

The design-builder's proposal shall specifically identify any deviations from 
the owner's program, the identification of which shall be set forth on a 
separate exhibit in the proposal identified as either Exclusions or Deviation 
List. In case of an  inconsistency, conflict, or ambiguity between the owner's 
program and the design-builder's proposal, the inconsistency, conflict, or 
ambiguity shall be resolved in accordance with the following order of 
precedence: 

1. Deviation or Exclusion List 
2. Owner's program 
3. Design-builder's proposal (excluding the Deviation or Exclusion List) 

Some owners may include an  "intent" clause in the contract to insure 
that the design-build team fully understands their program, particularly 
when the design documents are not fully complete a t  contract signing. 

The intent of the contract documents is to include all of the work required 
to complete the project, except those portions specifically excluded (and set 
forth in the Exclusion/Deviation List mentioned earlier). It is acknowledged 
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that as of the date of the contract, the plans and/or specifications are not 
complete but define the scope and nature of the work and are sufficient to 
establish the contract sum. No adjustment shall be made in the contract 
sum if, as a prudent contractor, the contractor should have been aware of 
the anticipated work as  may be required to produce a first-class (office 
building or whatever the project is)." 

The role of the subcontractor in the 
design-build process 

A design-build team will be strongly advised to assemble a select group 
of qualified subcontractors and suppliers during the proposal stage and 
actual design stage. 

Contractors, architects, and engineers recognize the value that expe- 
rienced, quality subcontractors can bring to the table during the initial 
stage of a project's development. The subcontractor's intimate knowl- 
edge of cost, constructability, what works, and what doesn't work is 
invaluable to both builder and designer whether developing conceptual 
estimates, discussing design considerations, proposing value engi- 
neering options, or establishing schedules. 

Subcontractors who can provide these services are sought out by 
design-build companies-and if they prove themselves, they can develop 
long-term relationships with the design-build team. Subcontractor 
involvement with the contractor during the design-build exercise can take 
several forms, some of which may be different from their relationship in 
a design-bid-build project. Key subcontractors assembled in the early 
stages of the project require some type of commitment in order to entice 
them to expend their time and money in the project. The subcontractor 
may agree to fully participate in the process in exchange for an  award 
of a subcontract agreement, if the design-build venture is successful. 
But some "what if' scenarios must be explored, such as the following: 

If the project proceeds, will these subcontractors be awarded con- 
tracts for their particular scope of work via a negotiated contract? 

If the project is aborted along the way, will the subcontractors and ven- 
dors expect to be compensated for their involvement to date, and if so, 
what will be the order of magnitude of their compensation, and who will 
pay them (another item to be included in the teaming agreement)? 

If the project proceeds to contract, but along the way the owner 
requires that competitive bids be obtained for all major items of work, 
will these subcontractors agree to that arrangement? 

This meeting of the minds needs to be worked out early in the game. An 
owner may initially elect to accept a lump-sum construction contract, but 
as the project proceeds through the design stage, may elect to switch to a 
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GMP contract and therefore wish to receive competitive bids on all items 
of work. The project manager should be prepared for this turn of events. 

Tracking design development and the estimate. At each stage of the 
schematic or design development (DD) drawings, the estimate must be 
compared with the scope of work being defined in these preliminary doc- 
uments. Now is not the time to scrimp on the costs of reproducibles, even 
if insufficient sums were not included in the estimate. Copies of the DD 
drawings should be distributed to all interested parties. Subcontractors 
should be sent copies of these drawings with a request to review and 
comment on the scope of the work being developed. Periodic meetings 
ought to be held to receive any comments that surface during these 
reviews, and if scope increases are discovered, they need to be dealt 
with promptly and professionally. At these meetings, all parties will be 
asked the same questions: 

Is  the owner's program being met? 

Does it appear that the emerging design is compatible with the budget? 

If the answer to the preceding question is 'Yes," no further questions 
need to be asked. If the answer is "No," then three more questions will 
be necessary: Why not? Where is the scope increase? And what do we 
need to do to get back on budget? 

Each design development meeting must produce meeting minutes 
documenting agreement or disagreement on key issues, whether further 
development is required to finalize the design of certain systems or 
components, or agreement that certain developing components or sys- 
tems must be changed in order to meet budget requirements but still 
remain within the owner's program parameters. If action items are 
noted in these meeting minutes, the party(s) expected to respond and 
the proposed response date should be included. 

As outline specifications are being fleshed out during design devel- 
opment, these too require scrutiny to insure that  the proper product(s) 
designated, as well as the materials specified, are in the "acceptable" 
price range. This process will continue until the final set of plans and 
specifications has been completed and accepted by all parties as contract 
documents. 

The project manager assigned to the design-build project must keep 
meticulous and detailed notes during the various exchanges between 
designers, subcontractors, and vendors. Misunderstandings will occur, 
and when subcontract agreements or vendor purchase orders are being 
finalized, it is not uncommon to hear, "I never agreed to that" or 'You 
do recall, I took exception to that" or "Don't you recall that I said my price 
included X and not Y which is part of the plans or specifications." 
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TABLE 14.1 Design-Bulid Teams Assume Risks Different from Those Associated wlth 
the More Conventional Deslgn-Bid-Build Process 

Risk Category Traditional Design-Bid-Build Design-Build 

Geotechnical services 
Design criteria 
Design defects 
Constructability 

Owner 
Owner 
Owner 
Owner 

Detailed notes taken during this period of intense "give and take" 
may prove invaluable if such disagreements occur-and they will. 

Several design-builders have stated that costs to assemble and mon- 
itor the design development of a design-build project are considerable 
and draw heavily on human resources within the company. A project 
manager may be required to work full time on one design-build project 
from initial proposal through design development and well into the con- 
struction process. So allocation of the company's manpower needs to be 
reviewed when considering embarking on their first design-build project. 

Risk allocation and design-build. The design-build team will assume 
risks considerably different from those associated with the more con- 
ventional design-bid-build process as noted in the following. Not only will 
the design-builder assume risks associated with the design of the struc- 
ture, but may also assume responsibility for site conditions if they are 
requested by an owner to provide geotechnical services. Some design- 
builders exclude this service and request that the owner provide basic 
geotechnical surveys for evaluation. (See Table 14.1.) 

Design-Build in the Public Sector 

In July 2004, the Commonwealth of Massachusetts became the 46th 
state to adopt design-build as an acceptable project delivery system. 
One universal benefit from design-build, as reported from states sur- 
veyed by the American Association of State Highway and Transportation 
Officials (AASHTO) in 2002, is more rapid delivery time. In Florida, a 
review of 11 completed design-build projects revealed a 36-percent 
decrease in design and construction time, while in North Carolina, their 
department of transportation, NCDOT, reported that the speed and 
innovations provided by design-build can shorten some highway proj- 
ects by three years. 

1 Public agency contracting methods. Various methods were developed to 
create a public-private partnership that would allow private corporate 
innovation and participation while preserving the public interest. In 

I 
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response, these states began to develop a series of bid selection criteria 
for that  purpose, which included the following: 

Direct selection: A competitive process where the design-builder is 
selected based on definable, objective criteria, prior experience, com- 
plete scope of work, terms, and price. 

Best value: An award based on the combination of price and qualita- 
tive evaluations. 

Equivalent design/low bid: A best value selection where technical 
submissions are followed by a critique of the proposal and respondents 
are afforded an  opportunity to change their design and adjust their 
bid accordingly. 

Fixed-price design: The agency's Request for Proposal (RFP) contains 
the maximum cost of the project, with the award based on the best 
qualitative design proposal. 

Adjusted low bid: On selection of the qualified low bidder, the price 
may be adjusted by further negotiations. 

The two-part RFP. At the federal level, Federal Acquisition Regulation 
(FAR) 48FAR, Chapter 1, Part 15 is representative of the way in which 
a two-part design-build proposal is offered, a process which many states 
have adopted. 

Part 1 or Part A: This portion of the RFP is devoted to establishing 
the bidder's qualifications, which will be evaluated before shortlist- 
ing and proceeding on to the next phase. This questionnaire invites 
responses to: 

Verify the bidder's technical competence and experience in the type 
of project being considered. 
Document past performance of the proposed design-build team- 
both contractor and design consultants. 
Detail the capacity of the team to meet the criteria included in the RFP. 
Answer other factors that  may be appropriate to the specific situa- 
tion or project a t  hand. 

Part II or Part  B: This phase of the RFP requires bidders to: 
Provide a technical proposal to meet the goals established by the agency. 
Provide cost and pricing information commensurate with the tech- 
nical data submitted. 

As more and more private owners and public agencies seek design- 
build as  their preferred project delivery system, a construction com- 
pany should consider the many options open to them to enter this 
dynamic and profitable aspect of the business. 
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Sustainability and Green Buildings 

In June 1993, President Bill Clinton established the President's Council 
on Sustainable Development, which was given the mission to develop 
and implement bold new approaches for integrating economic, social, 
and environmental policies to guide this country to a more environment- 
friendly approach in the coming new century. In  1996, the Council issued 
their report Sustainable America that  essentially started this country 
down the road to a new way of looking a t  the impact we all have on 
nature's fragile and intricate framework. As a result, the word sustain- 
ability entered the lexicon of architectural, engineering, and construc- 
tion communities. 

Paul Hawkins, in his book The Ecology of Commerce, provides a 
precise definition of the term: "Sustainability is an  economic state where 
the demands placed upon the environment by people and commerce 
can be met without reducing the capacity of the environment to provide 
for future generations." 

Green building construction is based upon designs that are more envi- 
ronmentally sensitive, and that preserve our physical resources. The two 
topics-sustainability and green buildings-have since become main- 
stream, and both public and private owners recognize the savings that  
can result from incorporating many of these environmentally friendly 
schemes into their building programs. 

Advocates of green buildings can no longer be viewed as "tree huggers" 
as more communities and corporations seize upon new opportunities to 
affect savings, protect the environment, and create more public aware- 
ness of the growing need to preserve our planet. The process of build- 
ing factories, office buildings, and homes has had a major impact on our 
ecosystem in the past, but it is a process that  can be mitigated and 
turned around. 
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The Impact of Construction 
on the Environment 

Commercial and institutional buildings have a dramatic impact on our 
environment. 

Buildings in the United States consume 36 percent of our total energy 
use and 65 percent of all electrical consumption. 

Our buildings are responsible for 30 percent of all greenhouse gas 
emissions. 

Buildings consume 30 percent of our raw materials. 

Buildings produce 30 percent of our total waste output-approximately 
136 million tons annually. 

Buildings consume 12 percent of all potable water. 

The U.S. Department of Energy reports that there are 4.6 million 
commercial buildings in the United States, occupying more than 67 billion 
square feet of space, and these buildings consume one-sixth of the world's 
fresh water supply, half of the virgin wood harvested, and two-fifths of 
our materials and energy reserves. 

This provides impetus to the sustainable movement: we must preserve 
what we have because our resources are not limitless. 

As contractors, we have a great deal of control over our environment- 
from recycling asphalt, concrete, and rebars to reducing harmful emis- 
sions by properly maintaining equipment that uses fossil fuels. 

What Do We Mean by Sustainability? 

Sustainability, as explained earlier, is the quest to sustain economic 
growth while maintaining long-term environmental health. When 
applied to construction, sustainability means creating designs that seek 
to balance the short-term goals of a project with the long-term goals of 
efficient operating systems that protect the environment and nature's 
resources. Sustainable buildings represent a holistic approach to con- 
struction that  combines the advantages of modern technology with 
proven construction practices-using nature to enhance the building's 
efficiency rather than fight it. 

Using fenestration to let natural light into the building employs the 
latest technology of inert gas-filled insulated glass panels with low 
emissions coatings and thermal break frames to reduce interior space 
lighting requirements and diminish building heating and cooling loads, 
as  well a s  their related energy costs. Oriented strand board (OSB) 
and medium density fiberboard (MDF) are two perfect examples of 
sustainability-using waste and recycled wood products to create new 
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products that, in some cases, are more durable and more maintenance- 
free than the virgin wood from which they came. 

I 
Whole-building design 

Whole-building design is a process wherein the building's structure, 
envelope, interior components, mechanical and electrical systems, and 
even its site orientation are viewed holistically. The whole-building con- 
cept considers site, energy, materials, indoor air quality, acoustics, nat- 
ural resources, and their interrelationship with each other. 

I n  this process, new and proven technologies are discussed, weighed, 
debated, and incorporated or discarded. 

The benefits of whole-building design are directed toward the follow- 
ing goals: 

Reducing energy costs 

I Reducing both capital and maintenance costs 

Reducing the environmental impact of the building to the site and 
environs 

Increasing occupant comfort, health, and safety 

Increasing employee productivity 
I 

The history of green building construction in this country is proof 
that all of these requirements can be met, and a t  little or no initial cost 
to the project. The cost-effectiveness of these green buildings, over the 
somewhat long term, is just beginning to be documented, and it validates 
their reason for being. But let's discuss the term smtainability in today's 
vernacular a little closer. 

LEED versus sustainability. Sustainability is the process involved in 
designing and building a n  environmentally friendly structure, while 
LEED (Leadership in Energy and Environmental Design) is a 
trademark-protected rating system developed by the United States 
Green Building Council (USGBC), a program of standards and certifi- 
cation for accreditation purposes. LEED addresses a variety of types of 
construction, all with one purpose in mind: to define high-performance 
buildings that  are environmentally responsible, healthy, and profitable. 
The LEED program encompasses the following: 

LEED-NC: New Construction 

LEED-EB: Existing Buildings 

LEED-CI: Commercial Interiors 

LEED-C&S: Core and Shell 
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. LEED-H: Homes 

LEED-ND: Neighborhood Development 

The rating systems were developed by the USGBC committees and 
allow for four progressive levels of certification: . Certified (the lowest level) . Silver 

Gold 
Platinum (the highest level) 

Six credit areas exist in each category, with points awarded for the 
degree of compliance. 

Sustainable sites . Energy and atmosphere 
Water efficiency 
Indoor environmental quality 
Materials and resources 
Innovation in design 

Within each credit area, a number of points can be earned, the total 
of which determines the level of certification achieved. For example, the 
total number of award points is 69. 

Basic certification requires 26-32 points. 
Silver certification requires 33-38 points. . Gold certification requires 39-51 points. . Platinum certification requires 52 points or more. 

The Basic certification level must meet 40 percent of the LEED system; 
Silver must meet 50 percent, Gold 60 percent, and Platinum 80 percent. 

LEED approaches construction of a green building by first focusing 
on the site. The total number of points available for a sustainable site, 
for example, is 14, with one point offered when the criteria for each ele- 
ment has been achieved. These 14 areas are concerned with . Erosion and sedimentation control . Site selection 

Urban redevelopment 
Browfield redevelopment 
Alternative transportation-public transportation access 
Alternative transportation-bicycle-friendly 
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Alternative transportation-alternative fuel refueling stations 

Alternative transportation-parking reductions 

Reducing site disturbance-protecting and restoring open spaces 

Reducing site disturbance-maximizing open space 

Stormwater management-flow reduction 

Stormwater management-flow treatment 

Landscape and exterior design to reduce heat islands, nonroof surfaces 

Landscape and exterior design to reduce heat islands, roof surfaces 

Government takes the LEED. According to a study released by USGBS 
in February 2005, 41 cities in the United States have adopted some 
type of LEED certification program for construction or major renovation 
work in their public facilities. Bidders on these designated projects will 
have to show proficiency in delivering LEED-certified buildings in order 
to be qualified. 

Of the 41 nationwide municipal participants, the following shows a 
few program specifics: 

Atlanta, GA: All city-funded projects larger than 5000 square feet 
(465 square meters) or costing a t  least $2 million must meet a LEED 
Silver Rating Level. 

Austin, TX: LEED certification is required on all public projects larger 
than 5000 gross square feet (465 square meters). 

Berkeley, CA: Municipal buildings larger than 5000 square feet (465 
square meters) were required to be LEED-cert

ifi

ed in 2004; in 2006, 
buildings of this size must achieve Silver certification. 

Dallas, TX: All city buildings larger than 10,000 square feet (929 
square meters) are required to have a t  least LEED Silver certification. 

Boston, MA: This city established LEED Silver as the goal for all 
city-owned buildings. 

Chicago, IL: All new city-funded construction and major renovation 
projects will require LEED Silver certification a t  a minimum. 

Kansas City, MO: All new city buildings must be designed to meet 
LEED Silver certification a t  a minimum. The city is participating in 
a LEED-EB (existing buildings) pilot program for their city hall. 

San Francisco, CA: All municipal new construction, additions, and 
major renovation projects larger than 5000 square feet (465 square 
meters) must achieve LEED Silver certification. 

Scottsdale, AZ: In March 2005, the city passed Resolution 6644 requir- 
ing all new public buildings to be certified as LEED Gold. 
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In Canada, the number of sustainable buildings is also growing: 

Calgary: The city's sustainable building policy requires all new or 
significant renovations larger than 500 square meters (5380 square 
feet) to achieve LEED Silver certification or higher. 

Vancouver: All new civic buildings larger than 500 square meters 
(5380 square feet) have adopted green building standards LEED- 
British Columbia (LEED-BC). New public buildings must achieve 
LEED Gold certification at a minimum. 

Green buildings in the private sector 

Private developers have also recognized the value of green buildings both 
in terms of costs and in public relations. 

The Swiss Reinsurance Tower in London reported 50-percent less 
energy consumption than in conventional buildings. Closer to home, 
the Conde Nast Building in Manhattan uses 35- to 40-percent less 
energy than standard construction design requires, and the Solaire, a 
27-story, 293-unit, Gold-rated apartment building further downtown in 
Battery Park City is 35-percent more energy efficient than required by 
code, resulting in 67-percent lower power demands. During construction, 
93 percent of recoverable materials were diverted from the local land- 
fills. The $1 billion 1 Bryant Park building in Manhattan, when com- 
pleted in 2008, will have glass double-wall technology that actually 
dissipates the sun's heat, will have under-floor ducts, carbon dioxide sen- 
sors to insure the flow of fresh air, and a rainwater and waste water col- 
lection system that is estimated to save 10.3 million gallons of water 
annually. 

Out West, Toyota embraced green building technology with their new 
$87 million sales campus in Torrance. This 624,000-square-foot facility 
has 53,000 square feet of solar panels that generate 536 kilowatts and 
is projected to pay for itself in seven years. Motion sensors control all 
of the building's lighting, and ceramic floor tiles are made from recycled 
glass and recycled concrete. 

Pennsylvania in the LEED. Pennsylvania's Department of Environmental 
Protection has been a t  the forefront of green construction with five 
LEED-registered projects on stream as of 2005. The state's first LEED 
Gold-level green building was built in Cambria, and this 40,000-square-foot 
project came in at  $90.00 per square foot, slightly under comparable 
costs for conventional buildings. The building has triple-pane high- 
performance windows that ultimately reduced their heating and cool- 
ing loads savings by $20,000 in initial costs and continues to reduce 
operating costs. The DEP reports that their LEED Silver-level buildings 
cost virtually the same as conventional construction. 

www.EngineeringEBooksPdf.com



Sustainability and Green Buildings 361 

Even the Pentagon is interested in savings. Hensel-Phelps Construction 
Company, while working on a Pentagon renovation project, discovered 
a wheat-straw board product that was suitable to use as backer boards 
in electrical closets. This simple substitution of product saved the gov- 
ernment $30,000. 

Some Design-BuildISustainable 
Building Guidelines 

There are eight simple principles of sustainable design that Tony Loyd 
and Donald Caskey, senior vice presidents and principals of Orange 
County, California-based Carter & Burgess set as guidelines to design, 
construction, and operation: 

A multidiscipline, integrated approach is the key to success. 

Simple is better than complex. 

The overriding framework in these types of projects should reflect a 
respect for nature so that it is not depleted or harmed. 

Life-cycle costs are more significant than fust  costs (in the age old 
battle between capital versus expenses). 

Minimize energy use in the selection of building materials, mechan- 
ical systems, and appliances. 

Since maintenance of the structure is important, plan accordingly. 

Build with local materials whenever possible to reduce transportation 
costs. Local materials may be better suited to that environment. 

Consider passive strategies whenever possible, such as building orien- 
tation, overhangs and sun shades, thermal mass, and natural lighting. 

Are green buildings more expensive than 
conventional construction? 

A study of the cost and benefits of green buildings was conducted by the 
State of California after Governor Gray Davis issued Executive Order D- 
16-00 in August 2000 that funded the research. The complete study, titled 
A Report to California's Sustainable Building Task Force-October 2003, 
is available on the Internet a t  www.usgbc.org/Docs/News/News477.pdf. 

This rather detailed examination showed that while green buildings 
may cost more than conventionally designed buildings, the premium for 
sustainability is much lower than generally perceived. Figure 15.1 
reveals the premium costs associated with the four certification levels 
established by USGBC. Figure 15.2 contains the average premium for 
green offices and schools. 

www.EngineeringEBooksPdf.com



362 Chapter Fifteen 

Level of Green Standard Average Green Cost Premium 

Level 1 - Certified 

Level 2 - Silver 

Level 3 - Gold 

Level 4 - Platinum 

Average of 33 Buildings 1.84% 

Scwce: USGBC, Capital E Analysis 

FIGURE 15.1 The premium costs associated with the four 
certification levels established by USGBC. 

Average Green Premlum vs. Level of Green Certlflcation 
(for Offlces and Schools) 

LMI 1C.1tiWd Lml2-Silver Level Soold Level CPlatinum 
e bldor) (1 8 w.) (0 W.) (1 bldgs) 

Level of Green Certlflcation 

Source: LISGBC, Capital E Analysis 

Year of Completion Average Green Cost Premium 

Avg. of 18 Silver buildings 2.11% 

FIGURE 15.2 The average premium for green offices and schools. 
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While the total number of buildings surveyed in this Task Force study 
is not large, only 33, it does reveal that, in general, green buildings have 
an average premium cost of just about 1.84 percent. 

Green costs are coming down every year as additional architects and 
engineers, equipment manufacturers, and builders become more famil- 
iar with the concept and gain greater experience in its development. 

This California study indicated that minimal increases in upfront 
costs of about 2 percent would, on average, result in life-cycle cost sav- 
ings of about 20 percent. For example, an initial investment of $100,000 
to incorporate green building features into a $5 million project would 
result in a savings of $1 million in today's dollars over the life of the 
building, according to the findings in the report. 

The financial benefits of green buildings, as pointed out in the survey, 
includes lower energy costs, lower waste disposal costs, lower water 
costs, lower environmental and emissions costs, lower operating and 
maintenance costs, and the increased productivity and health of the 
workers occupying these types of buildings. 

The energy costs and water savings were rather easy to predict, but 
the productivity and health gains were much less precise and much 
harder to predict. Figure 15.3 shows the percent of reduction in energy 
costs for certified, silver, and gold certifications. 

Energy Efftclency (above 
standard code) 
OnSlte Renewable Energy 
Green Pnwer 10% 6% 
Total 28% 30% 48% 36% 

I I I I 
Source: USGBC, Capital E Analysis 

As discussed above, green buildings use an average of 30% less purchased energy than 
conventional buildings. In addition, green buildings are more likely to purchase "green power" 
for electricity generated from renewable energy sources. Green power purchases can take two 
forms: 

Customers can purchase green power directly from their utility or from a local green 
power provider. In this case customers are paying for elechicity generated from 
renewable energy sources, typically by a local provider in the state or utility jurisdiction. 
About 40% of US electricity customers have this option. 

Customers can purchase green certificates, or green tags. In purchasing green 
certificates, a customer is buying ownership of the reduced emissions (and by implication 
the environmental and health benefits) associated with renewable power, even though the 
green generating facility is frequently not in the customer's vicinity. All electricity 
consumers have this option. 

FIGURE 15.3 The percent of reduction in energy costs for certified, silver, and gold 
certifications. 
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Let's take a look a t  some of the positive effects attributable to green 
building construction in the California study, effects that will obviously 
vary from state-to-state, but which nonetheless represent an order of 
magnitude that can be adjusted accordingly. 

Energy Use. These buildings were 25- to 30-percent more energy efficient 
when compared to ASHRAE 90.1-1999. Interactions between lighting 
versus heating and cooling and between fresh air and humidity control 
are analyzed simultaneously allowing designers to prepare a holistic 
approach to energy-consuming equipment and building performance. 
Except for isolated areas in this country, air conditioning is the over- 
riding requirement, particularly in buildings with high occupancy rates; 
therefore, special attention needs to be paid to this building component. 
Innovative approaches to satisfying cooling loads include 

Incorporating more efficient lights, task lighting, sensors to cut unnec- 
essary lighting, and using daylight, which will not only reduce power 
consumption but also reduce cooling loads 

Increasing ventilation effectiveness, which will help cut cooling loads 
during peak periods through improved system optimization 

Using under-floor air distribution systems; use of an under-floor plenum 
to deliver space conditioning typically cuts fan and cooling loads 

Commissioning in a systematic approach to insure that systems as 
designed are installed and are operating as planned. 

Using heat island reduction measures; increased roof reflectivity will 
lower building temperatures and reduce cooling loads. Albedo is the 
unit used in measuring the reflectivity of solar energy striking a roof- 
the higher the Albedo number, the higher the reflectivity. 

Generating energy onsite via photovoltaics, which in some climates 
can generate 20 percent of total consumption 

Projected savings 

The California study showed that the reduction in energy costs will pro- 
vide the following energy savings over 20 years using the present value- 
cost analysis: 

Thirty-percent reduced consumption at an electricity price of $0.11 per 
kwh is about $0.44/ft~/~r x 20 years = $5.48 per ft2. 

The additional value of peak demand reduction from green buildings 
was estimated a t  $0.025/ft2/yr x 20 years = $0.31 per ft2. 

Together, the total 20-year present value of energy savings from a typ- 
ical green building is $5.79 per ft2. 
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Water conservation. Green building water conservation is divided into 
four sectors: 

Potable water is used more efficiently through better designs and 
new technologies. 

Gray water-nonfecal wastewater from bathroom sinks, tubs and 
showers, washing machines, and drinking fountains-is captured and 
used for lawn and planting irrigation. 

Onsite stormwater is captured for use onsite or to recharge ground- 
water tables. 

Recycled or reclaimed water is made available for other uses. 

The California studies showed that, taken all together, these meas- 
ures can reduce water consumption in the building to levels 30-percent 
lower than code requirements and can reduce exterior water demands 
by as much as 50 percent. In  areas where water supplies are being over- 
loaded, reclaimed water projects are taking on added importance. The 
Bay Area of California expects fully 50 percent of their new water supply 
to come from reclaiming. These reclaiming projects typically cost about 
$600-$1100 per acrelfoot based on estimates from the East Bay 
Municipal Utility District. 

Waste reduction. We are known as the disposable generation: use some- 
thing a few times and discard it. In fact, packaging costs often exceed 
the value of the item these days, and that outer package always seems 
500-percent larger than the product itself. 

Reducing waste is a national concern and a nationwide problem. Not 
only are trucking and removal costs higher due in no small part to 
increases in gasoline and diesel fuel, but many states are simply run- 
ning out of room and have no place to dump their waste. California esti- 
mates that  their total annual waste, a s  of 1998, amounted to 33 million 
tons, 21 million of which is generated by nonresidential buildings. An 
updated study would most likely show a much higher figure. 

Green building attempts to reduce waste and focus on recycling and 
reuse-two things which can begin during the construction process and 
continue on throughout the lifetime of the building. 

Steps that can be taken during construction to start this process include 

Reusing and minimizing construction and demolition debris, and 
diverting some of it from landfills to recycling facilities. Good exam- 
ples of this are recycling cast-in-place concrete to remove rebars and 
then converting the concrete to aggregate. The recycling of masonry 
materials for use as  a base course under paving has proven to be an  
effective use of construction debris. 
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Source reduction-using materials that are more durable and easier 
to repairlmaintain. 

fl Using reclaimed materials, such as (mentioned earlier) aggregate for 
the base course under paving, or employing ground glass as  a reflec- 
tive material in asphalt paving. 

Using materials that can function in a dual role (for example, exposed 
structural systems and ductwork, and staining concrete floor slabs). 

Incorporating an  existing structure into a new building program. 

During the life of the building, the following can be done: 

Develop an  indoor recycling program. 

Design for deconstruction. 

Design for flexibility via the use of movable walls, modular furniture, 
movable task lighting, and other reusable building components. 

Construction and demolition diversion rates reached as high as 97 per- 
cent with some California projects and are typically 50 to 75 percent in 
green buildings. 

Other revealing but not so apparent benefits 
of green buildings 

The obvious effects of green building design and construction come read- 
ily to mind, but there are other subtle and compelling reasons to sup- 
port this movement. 

Recycling creates jobs. One interesting sidebar to this question of disposal 
or recycling is how it affects employment. The total impact from diversion 
of waste material is nearly twice as much as the impact for disposal. 

A study conducted by University of California, Berkeley, revealed 
that  one additional ton of waste disposed of in a landfill generated $289 
of total output in the state economy. One additional ton of waste diverted 
as a recyclable generated an  average of $564. Only 2.46 jobs were cre- 
ated for every 1000 tons of waste disposed, but 4.73 jobs were created 
for waste diverted as recyclable. 

Productivity gains from improvements in the working environment. The 
quality of the working environment affects both health and productiv- 
ity. A healthy environment leads to a reduction in sick days that impacts 
productivity. The pie chart in Figure 15.4 reflects the results of a fur- 
ther study by California that lists the financial benefits of LEED certi- 
fied and silver buildings, and worker productivity and health are far and 
away the best beneficiaries to have with a green program. 
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Source: Capital E Analysis 

FIGURE 15.4 The results of a study listing the financial benefits of LEED 
certified and silver buildings. 

Lastly, Figure 15.5, the conclusion of the California Build Task Force 
report is that building green is quite cost-effective, thus making lots of 
financial sense. 

The sustainable approach to construction. The process of designing and 
constructing a structure to green standards involves not only the build- 
ing itself but the site on which it will be located. This includes access to 
the site as well. 

The following goals and objectives can be viewed as a primer for this 
form of sustainability. 

Source: Capital E Analysis 

FIGURE 15.5 The conclusion of the California Build Task Force report. 

Category 20-year NPV 
Energy Value $5.79 
Emissions Value $1.18 
Water Value $0.51 
Waste Value (construction only) - 1 year $0.03 
Commissioning 0 8 M  Value $8.47 
Productivity and Health Value (Certified and Silver) $36.89 
Productivity and Health Value (Gold and Platinum) $55.33 
Less Green Cost Premium ($4.00) 
Total 20-year NPV (Certified and Silver) $48.87 
Total 20-year NPV (Gold and Platinum) $67.31 

, 
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The Site. Sitework goal: Meet or exceed standards for erosion and sed- 
imentation control by doing the following: 

Prevent loss of soil during construction due to stormwater run-off and 
wind erosion. 

Prevent siltation of existing storm sewers and streams. 

Protect topsoil stockpiles for reuse, or modify soils to meet topsoil 
acceptable standards. 

Site utilities goal: Reduce stormwater run-off and reuse by accom- 
plishing the following: 

Minimize or totally eliminate stormwater run-off by carefully planning 
infiltration swales and basins to reduce impermeable surfaces instead 
of installing detention ponds. 

Retain or recharge existing water tables by minimizing disturbances, 
saving trees and natural vegetation, and supporting and enhancing 
natural landforms and drainages. 

Store roof run-off for future use as gray water or reclaimed water. 

Install onsite a small footprint, state-of-the-art treatment plant to 
recycle water for irrigation purposes. 

Open space and  landscaping goal: Protect and restore existing vege- 
tation by doing the following: 

Protect trees, which enhances the value of the site and lowers cooling 
loads. Indigenous landscaping supports wildlife and biodiversity and 
does not require the level of irrigation necessary for new ground cover. 
I t  also eliminates the need for chemical treatment. 

Minimize pesticide use by installing weed cloth, mulches, and dense 
plantings. 

Circulation and transportation goal: Improve circulation and decrease 
the need for private transportation by doing the following 

Tie development or building to transit nodes and emphasize alterna- 
tives such as  organized car pooling, water taxies (if available), buses, 
car sharing. 

The Building. During construction goal: Reduce waste by doing the 
following: 

Divert a t  least 75 percent of construction, demolition, and land clear- 
ing from disposal as landfill. 
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Deconstruct all existing structures with substantial recoverable mate- 
rials and dispose of them to recyclers. 

Adjust new site contours to provide for a balanced site. Modify non- 
topsoil soils to acceptable topsoil requirements. 

The Holistic Approach-Again. Energy-efficient building components 
are all-encompassing. Energy-efficient heating and cooling systems, 
and building envelope products like doubleltriple-glazed windows come 
easily to mind, a s  do advanced, programmable control systems. And 
what about foundation insulation, roof insulation, and Albedo (roof 
reflectivity) values? Energy-efficient plumbing fixtures and lighting fix- 
tures with built-in power management systems improve every year. 
Office equipment that goes into "sleep" mode when not used not only 
reduces electrical costs but also lowers the heat load. 

Passive solar design, the technology of heating, cooling, and lighting 
by converting sunlight into a power source can work effectively with 
other energy-efficient materials and products. Photovoltaics can sup- 
plement or replace power from local utility companies. 

NREL and Oberlin College's pilot program. The National Renewable 
Energy Laboratory (NREL) was established in 1974 and is the principal 
laboratory for the Department of Energy's Office of Energy Efficiency and 
Renewable Energy. Their mission is to develop renewable and energy- 
efficient technologies. 

Oberlin College in Oberlin, Ohio wanted to design and construct a 
building to serve as a model and teaching aid for students in their envi- 
ronmental studies program. To that end, they built the 13,600-square- 
foot (1260-square-meter) Adam Joseph Lewis Center on campus, 
containing classrooms, offices, and an  atrium. 

The goal of the project was to construct a building that  was not only 
energy efficient, but also one that was able to export energy to the local 
grid system. In  order to do so, they would install passive solar designs, 
use natural ventilation wherever possible, design an  enhanced thermal 
building envelope and use geothermal heat pumps for heating and cool- 
ing. The building's roof would incorporate an  integrated photovoltaic 
(PV) system to allow for solar generation of electricity for the building. 

After the building was completed in 2000, the NREL began to monitor 
the structure to evaluate its energy performance. Their findings would 
serve three purposes: 

Evaluate the performance of the building and several of its subsystems. 

Provide suggestions to improve the initial performance. 

Document lessons learned to improve the design of future low-energy 
buildings. 
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This study, while sophisticated in its analysis of the performance of 
mechanical and electrical systems, dramatically describes steps that 
can be taken to reduce energy demands. 

NREL's study of the Oberlin College building ended in 2003, but it 
stated that more work was required to fulfill the original goal of the proj- 
ect as being one of net energy exported, but the strides taken in this ven- 
ture further the case for energy self-sufficiency. 

Some of the lessons learned by NREL are generic in nature and apply 
to any sustainable building project: 

PV systems must be engineered to minimize transformer balance and 
system losses. These losses can represent a significant portion of the 
overall system production. 

PV systems may not significantly reduce the building demand. In 
this case, any small demand reduction due to PV is from load 
diversity. 

During summer months, on average, large PV systems in commercial 
buildings can export electricity from 8:00 A.M. to 6:00 P.M. From a util- 
ity perspective, this building was a net positive during daylight hours 
in the summertime and provided power when it was most needed by the 
grid. 

Control design must be completely integrated using the full capabil- 
ities of the equipment in the building, such as C02 sensors, motion sen- 
sors, and thermostats. A balance must be achieved between human 
operations and automation. 

Dark ceilings must be avoided to take full advantage of daylighting 
and uplighting. 

Daylighting sensors are needed in all daylit areas. It  is not sufficient 
to rely on manual controls 

Daylighting must be designed into all occupied areas. The daylight- 
ing design should consider additional heating and cooling loads 
imposed upon the building. Overglazed areas such as the atrium in 
this building provided abundant daylighting but resulted in addi- 
tional heating and cooling loads. 

Specifications for heat pumps must work with appropriate ground- 
water temperatures. 

Electric boilers can be employed as a back-up source if they are used 
sparingly and do not cause excessive demand charges on the building. 
Controls and staging are essential for the integration of limited-use 
systems such as these. 
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The Greening of Existing Buildings 

The LEED Certification-EB was established to deal with the upgrading 
of existing buildings to green standards. JohnsonDiversey is a manufacturer 
of cleaning and hygiene products located in Sturtevant, Wisconsin. I t  is 
housed in a 277,440-square-foot building, built in 1997,70 percent of which 
is office space, while 30 percent is devoted to research laboratories. I t  is a 
breakaway company &om SC Johnson Inc. in Racine, Wisconsin, the well 
known producer of Johnson's Wax. JohnsonDiversey's legacy for innovation 
extends back to the parent company in Racine, which was among one of 
the &st corporations in America to recognize the importance of good archi- 
tecture and its positive effect on the working lives of their employees. The 
Frank Lloyd Wright-designed SC Johnson headquarters in Racine was not 
only a monument to progressive corporate policy when built in 1936 but 
remains so today with its famous lily-pad columns in the building's main 
room. SC Johnson Wax voluntarily eliminated CFCs, that ozone depleting 
refrigerant, from their aerosol product line in the 1970s, and led the devel- 
opment of more environmentally compatible propellant products. 

In 2004, the Sturtevant facility a t  JohnsonDiversey earned its LEED 
certification as  an existing building for a structure containing 80,000 
square feet (7435 square meters), about 30 percent of its 278,000-square- 
foot (25,836 square meters) building. 

Their LEED certification included the  following modification1 
remediation measures: 

Native prairie plants and restored wetlands were developed on more 
than half of the 57-acre site. 

Stormwater collection for turf grass reduced potable water use by 2 to 
4 million gallons per year. 

Low-flow fixtures reduced water use. 

More than 50 percent of solid waste was recycled. 

Ninety percent of interior space receives reflected light. 

Personal environment controls are installed a t  each work station. 

Rapidly renewable, locally available materials such as maple wood are 
used throughout. 

Several innovative programs exist a t  the site, some of which do not 
involve substantial cash outlays, and one that is as simple as  encour- 
aging alternative transportation choices. 

Of the 580 parking spaces provided, 10 percent (or 58) are reserved 
for hybrid vehicles, while 16 carlvanpool spaces are allotted to encour- 
age car pooling. The personal environment modules (PEMs) installed 
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in 93 percent of the total building office area allow for the individual 
control of temperature, air flow, lighting, and acoustics a t  each desig- 
nated workstation. 

JohnsonDiversey converted water usage from 2.5 gallons per minute 
(gpm) to 0.5 gpm by installing aerators on all lavatory faucet fixtures, 
and additionally reduced usage from 2.5 gallons per minute to 1.8 gprn 
by the installation of aerators on all shower furtures. In combination with 
flush valve replacement diaphragms rated a t  1.6 gallons per flush (gpf) 
for toilets to 0.5 gpf for urinals, they have reduced water use perform- 
ance to very low levels. 

They have reduced waste disposal through a vigorous recycling pro- 
gram and employee awareness, and have distributed a recycling card 
to each employee providing information on what is to be recycled, where 
to take recyclables, and who to contact for questions. Twenty-four recy- 
cling areas for cans, plastics, and glass are situated throughout the 
building, where the recyclables are collected and emptied into large 
containers on the loading dock. 

Table 15.1 shows their annual waste generation profile. 
For all construction projects within the building, they require that  

staff or contractors recycle andlor salvage a t  least 30 percent by weight 
any construction, demolition, or land-clearing waste. 

Items like toxic materials source reduction were addressed by inven- 
torying such things as existing light fixtures and bulbs. They now pur- 
chase 32W T-8 Alto lamps from Phillips that have a mercury content of 
18.6 parts per million (ppm), which is considerably under the limit of the 
25.0 ppm code. 

The Green Building Rating System for Existing Buildings was issued 
in October 2004 and is referred to as  LEED-EB. USGBC launched 
Version 2.2 of the Green Building rating systems in late 2005, reflect- 
ing experience gleaned from comments made regarding the previous 
iteration. A direct dialog with ASHRAE resulted in new calculations 
in order to achieve some performance goals. New application guides 
for health-care facilities, schools, and laboratories are also in the 
works. 

TABLE 15.1 The Annual Waste Generation Profile of the 
SC Johnson Headquarters 

Garage 208,000 lbs 
Waste-recycled 74,800 lbs 
Paper 116,480 lbs 
Commingle (cans, glass, plastic) 5200 lbs 
Total waste stream 404,480 lbs 
Total recycled 196,480 lbs 
Percent recycled 49 percent 
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As the Green Building movement spreads across the private and 
public sector, new opportunities await those design and construction 
firms that become intimate with the requirements of sustainable 
structures. 

Thus, as you can see, it is easy to be green-and also profitable. 
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Interoperability and Building 
Information Modeling (BIM) 

Interoperability, the ability to share electronic information seamlessly 
among all participants on a construction project, and building infor- 
mation modeling (BIM), the computer-assisted design process whereby 
3-D and 4-D images are developed, will forever change the way we 
design and construct buildings. 

Looking at the Last Several Decades 

It was the federal government's Telecommunications Act of 1996, which 
permitted local telephone companies to compete for customers with 
long-distance carriers, that was a t  the forefront of an  information explo- 
sion as  each of these new telecommunication companies sought to build 
their own fiber-optic infrastructure to connect Internet users around the 
world. 

One such fiber-optic company, Global Crossing, gambled that these 
local, national, and international phone companies would have a huge 
demand for transmission lines, and banking on an  explosion in the new 
digital technology, began laying fiber-optic cables to bind the globe 
together. Though Global Crossings itself is no more, the fiber-optic net- 
works they installed now connect the world, and are only beginning to 
reach their potential. 

The fiber-optic irhastructure and "open protocols" allow digital devices 
to "talk" to each other, resulting in a global communications network. With 
the advent of HTML (Hypertext Markup Language), URLs (uniform 
resource locators) that  locate and display web pages universally, and 
HTTP (Hypertext Transfer Protocol) to move these documents around, 
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the need for interoperability became apparent as new software and pro- 
gram developers began to introduce their own proprietary language. By 
the end of the 1990s, 2-D design had progressed to 3-D, affording archi- 
tects, engineers, builders, and owners the opportunity to view a virtual 
model of the construction product. 

Construction software company Autodesk@, with their product Revita, 
produced a CAD system that  was data-based so that  a Bill of Quantity 
list of materials incorporated in the design would be produced as  the 
project progressed. Figure 16-1 is a composite of three components pro- 
duced by the Autodesk@ design process: a plan view (lower right), a take- 
off of materials (upper left), and a 3-D model of the building (upper 
right). Any change in design is then reflected in a change of the list of 
building materials and the 3-D model. The global fiber-optic network 
permitted various segments of design to be outsourced anywhere in the 
world, with the potential to not only reduce costs but to speed up the entire 
design process. The end of the workday in New York is now the beginning 
of the workday half way around the world. 

Eventually, off-shore engineering companies in India began to adver- 
tise their services over the Internet. As one company said: 'We offer a 
top-flight engineering service. Why pay $53,240 for a CAD drafter in Los 
Angeles, when we can supply fully qualified people a t  about $12,000 per 
year?" Another site stated: "They have a 35-hour workweek in Europe. 
Here in India we have a 35-hour workday." 

Contractors Slow to Embrace Technology 

Many contractors were, and still are, reluctant to embrace these new 
technologies with their ability to store and retrieve information elec- 
tronically. Builders cited many reasons for hanging on to paper docu- 
ments. The following lists a few of them: 

The cost of hardware and software is still too expensive. 

They still don't have full confidence that information won't be lost through 
computer "crashes," or from a temporary loss of power. 

The old say: 'We've always done it that way. I t  works, so why change?" 

Contractors routinely communicate with subcontractors and vendors 
who don't use computers for anything other than payroll and account- 
ing functions. 

Local, county, and state offices frequently require some paper format 
and documentation for filing. 

Requirements for original seals/signatures on documents filed with 
various government agencies are still out there. 
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The use of electronic media on the construction site by employees not 
accustomed to the medium is inefficient and therefore prone to 
inaccuracies. 

Belief that paper records are more official and are legally more accept- 
able than stored electronic data. 

There is no real incentive to work electronically. 

The Construction Finance Management Association (CFMA) reported 
in a recent study that  EXCEL is the most widely used software appli- 
cation in today's businesses, and that  predominant construction indus- 
try software includes AccuBid, Bidmaster Plus, McCormick Estimating, 
and Precision Collection. The most common forms of project manage- 
ment software is Primavera Enterprise and Expedition and Prolog 
Manager. Only 25 percent of the construction firms surveyed by CFMA 
used collaborative software such as  Buzzsaw, Constructware, or 
Meridian Project Talk. The scheduling software used is primarily 
Suretrak and Primavera. 

Interoperabilty-what is it and why is it 
so important? 

One definition of interoperability is the ability to exchange and manage 
electronic information seamlessly, and the ability to comprehend and inte- 
grate this information across multiple software systems. Another defini- 
tion is "an open standard for building data exchanges." Interoperability 
simply means that your system can "talk" to mine, and we can all "talk" 
to the designers, contractors, subcontractors, vendors, and owners' repre- 
sentatives in the same electronic language. There is little interoperabil- 
ity in the AECO (architect, engineer, contractor, owner) community today, 
but many organizations, recognizing its importance, are aggressively 
attacking the problem-a problem not confined to the design and con- 
struction communities. 

One German automobile manufacturer was alerted to the problem of 
interoperability after receiving a fair amount of customer warranty com- 
plaints about various system component failures in the electronics installed 
in their high-priced models. Apparently, there was no central protocol in 
place governing or controlling the 'language" of computer chips supplied 
by each of those disparate component vendors, and when all of these parts 
from a variety of suppliers were installed, they could not "talk" to each 
other, which manifested itself, in the eyes of the customer, as a system fail- 
ure. It took some time to uncover the cause and correct the problem, but 
in the meantime there were a lot of very unhappy customers. 

Recently, several trade and private organizations have begun to rec- 
ognize the missed opportunities and tremendous cost of not fully 
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embracing interoperability and the resultant seamless integration of the 
entire project's database-from design to construction to commission- 
ing and continuing, on through the building's entire life cycle. 

The NIST report. In  2002, the National Institute of Standards and 
Technology (NIST) concluded their study to quantify the cost for ineffi- 
cient interoperability in commercial, institutional, and industrial facil- 
ities for both new and "in place" construction. According to NIST, this 
inability to seamlessly exchange and manage electronic information in 
the construction industry adds an  astounding $6.18 per square foot to 
project costs in addition to operations and maintenance costs of $0.23 per 
square foot. In  total, inefficient interoperability cost the construction 
industry, per this report (see Fig. 16-2), a whopping $15.8 billion in 2002. 
The manufacturing sector has dealt with this problem with considerable 
success, but i t  should be kept in mind that, on the whole, they deal with 
a flow of similar products in a controlled environment, and they also enjoy 
economies of scale. The construction industry is mainly a one-off prod- 
uct and even when a similar product is built, say a motel chain project 
or a fast food restaurant, various zoning and building regulations and 
site conditions frequently impact the structure's basic design. 

In  the September 2004 issue of Architectural Record magazine, Mr. 
Ken Sanders, FAJA, author of the mid-'90s book The Digital Architect, 

Plannlng, Deslgn, Operations and 
and Engineering, Construction Maintenance 

Stakeholder Group Phase Phase Phase Totat 

Architects and Engineers 1.007.2 147.0 15.7 1,169.8 

General Contractors 485.9 1,265.3 50.4 1,801.6 

Specialty Fabricators and 
Suppliers 442.4 1,762.2 - 2,204.6 

Owners and O~erators 722.8 898.0 9.027.2 10,648.0 

Total 2,6583 4,Om 9,093.3 15P24.0 

Source: RTI estimates. Sum may not add to totals due to independent rounding. 

Cost Category Avoidance Costs Mltlgatlon Costs Delay Costs 

Architects and Engineers 485.3 684.5 - 
General Contractors 1.095.40 693.3 13.0 

Specialty Fabricators and 
Suppliers 1,908.40 296.1 - 
Owners and Operators 3,120.00 6.028.20 1.499.80 

Source: RTI estimates. Sums may not add to totals due to independent rounding. 

FIGURE 16.2 NIST Study of cost of interoperability. (National Institute of Standards and 
!&sting, Gaithersburg, MD). 
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in his article entitled "Why Building Information Isn't Working. . .Yet," 
compared the difference in technology use between the automobile and 
aerospace industries and the construction industry, stating ". . . most 
importantly, cars and planes are the products of an  integrated design- 
build process. The designer and builder are one and the same. This is 
rarely the case with building design and construction." 

Why contractors are slow to embrace information management. The NIST 
study uncovered many reasons why the construction industry suffers 
from inefficiency in information management, often operating in isola- 
tion and not effectively communicating with other internal and exter- 
nal partners in the design and construction process. 

Collaboration software is not integrated with a contractor's other sys- 
tems. Some builders use collaborative software, but it is generally 
not integrated with other systems-it is used in a stand-alone appli- 
cation, defeating the purpose of the software. 

Many parties work together on only one project, so there is little incen- 
tive to invest in long-term collaborative software, each project fre- 
quently being unique, having different participants, scope, workforce, 
and teams, and operating in a different location. 

Life-cycle management processes are fragmented and not integrated 
across the project's life cycle. 

There are inefficiencies and communication problems when partici- 
pants to the project from all parts of the life cycle have various ver- 
sions of the same software or different software. 

A lack of data standards inhibits the transfer of data between differ- 
ent phases in the life of a project and their associated systems and 
applications. 

Internal business processes are fragmented and inhibit interoper- 
ability. NIST found that  in some firms: a n  estimated 40 percent of 
engineering time is dedicated to locating and  validating information 
gathered from disparate sources. 

Many firms use automated and paper-based systems to manage data 
and information, while hard-copy construction documents are rou- 
tinely used on the jobsite. 

Many smaller construction firms do not employ, or have only limited use 
of, technology in managing their business processes and information. 

The federal government push for interoperability and BIM. On January 24, 
2005, the General Services Administration sent out a Request For 
Information (RFI) to the capital facilities industry (design consultants, 
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general contractors, subcontractors, and vendors) with the following 
statement: 

Interoperability problems in the capital facilities industry stem from 
the highly fragmented nature of the industry's continued paper-based 
business practices, a lack of standardization, and inconsistent technol- 
ogy adoption among stakeholders. Based on interviews and surveys, it 
is found that  $15.8 billion in annual interoperability costs were quan- 
tified for the capital facilities industry in 2002. Of these costs, two- 
thirds are borne by owners and operators, which incur most of these 
costs during on-going facility operation and maintenance (O&M). 

The United States General Services Administration (GSA)/Public 
Buildings Service (PBS) is seeking information from industry part- 
ners on Industry Foundation Classes (1FC)-Based Integrated and 
Interoperable Building Information Model (BIM) technology as  part of 
its effort to improve project deliveries in the capital construction pro- 
gram. The GSA/PBS currently has an  active pipeline of more than 200 
major capital construction projects conclusively exceeding a value of 
$11 billion. 

The GSA, in this RFI, proclaimed an opportunity for firms in the design, 
construction, and facility management and real property industries to 
submit suggestions on the use of IFC-BIM technology. This information 
will be used by the government to establish potential sources in the 
marketplace that have knowledge and experience in the use and practice 
of this state-of-the-art technology. Look for some future government proj- 
ects to require bidders to have interoperable software, and the ability to 
provide BIM modeling as part of their q ~ a l ~ c a t i o n s  package. 

The industry movement toward interoperability. The Internationalmiance 
for Interoperabililty (IAI) has held discussions with industry leaders in 
19 countries to define a single building information framework. Using 
heating and cooling as an  example, IAI asked ASHRAE in the U.S. and 
their counterparts in CIBSE in England, and DIN in Germany, to get 
together and define a process for calculating a building's HVAC require- 
ments. They wanted to develop a generic model for systems development 
in order to provide a seamless flow of information for mechanical sys- 
tems across all national boundaries. 

This is a process termed Industry Foundation Classes (IFCs) that  
must be repeated by other design and construction teams to develop the 
specific nongraphic common language required for interoperability. Each 
IFC thereby becomes a dictionary for project component information to 
be shared by owners, architects, engineers, general contractors, and 
specialty contractors. 

Jus t  like how the HTML and HTTP protocols allowed the transmis- 
sion of web pages to become a universal event, a new technology is 
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needed to generate the cross-referencing and dissemination of design 
and construction information on a global basis. 

The current state of affairs. FIATECH is a nonprofit research and devel- 
opment consortium based in Austin, Texas that  focuses on developing 
and delivering technologies to the construction industry to improve the 
design, engineering, and construction of capital projects. Recently, they 
have been working on several approaches to advancing the interoper- 
ability of construction software. 

Extensible Markup Language (XML) is a simple, flexible text format 
originally designed to meet the needs of large-scale publishing, but 
which now plays a major role in exchanging data over the Internet. 
AecXML was chartered in 1999 to promote and facilitate interoper- 
ability among software applications for information exchange in archi- 
tecture, engineering, and construction. AgcXML., a program sponsored 
by the Associated General Contractors of America, and planned for 
delivery in 2006, will create an  XML schema (plan) to deal with the fol- 
lowing common construction documents: . Requests for Information (RFIs) . Submittals . Purchase orders . Contracts-both AGC forms and other industry standard forms . Pay applications 

Change order requests (CORs) and change order approvals . Punch lists 

Daily reports 

Addendum notifications . Meeting minutes . Requests for Proposals (RFPs) and pricing 

The Open Building Information Xchange (oBIX) is a movement backed 
by facility managers and industry sources to use the programming of 
XML for seamless Internet- and intranet-based communications 
between building systems in order to run a building on standard pro- 
tocols and techniques, thus creating a format by which buildings, facil- 
ity managers, and owners can interface with the Internet. 

The civil engineering profession has developed LAND XML to tackle 
this problem, while the steel industry has created an  interoperability 
protocol called CISI2. 
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The steel industry becomes a leader 

In  2004, the American Institute of Steel Construction, Inc. (AISC) issued 
a white paper entitled "Interoperability and the Construction Process" 
in which they explained their efforts, and that  of the steel industry, 
toward achieving interoperability. AISC initiated the CIMSteel 
Integration Standards Version 2 (CIS/2), enabling designers and spe- 
cialty steel contractors to exchange data. CIS12 is compatible with other 
software programs such as  Bentley, RAM, GT Strudl, Robot and ISS 
drafting software, Tekla and Design Data detailing software, and Fabtrol 
shop fabrication software. 

ASCI, in their report says "The neutral file format allows stand-alone 
programs-such as  structural analysis and design, detailing and man- 
ufacturing information systems, a s  well a s  CNC driven fabrication 
equipment-to communicate with each other by translating a program's 
native format into a neutral format to allow data interchange across 
multiple platforms." 

Dealing with the coordination problem. A structural engineer can now 
design a steel structure in the BIM (3-D) mode, and concurrently and 
instantaneously transmit the design to the architect and MEP design 
consultants so they can begin to incorporate their work into this "skeleton" 
framework. If a general contractor is on board a t  the time, a copy of the 
3-D design can be forwarded to them, and possibly onto their steel fab- 
ricator. The design consultants will then be able to "talk" to each other 
and to the general contractor and subcontractors in a paperless fashion. 
Suggested changes offered by any member of the team can be distrib- 
uted, reviewed, and addressed immediately, and changes can be effected 
and distributed so that  steel shop drawings are then produced quickly 
and e-mailed to the engineer of record for approval, bypassing the old 
paper trails and thereby dramatically speeding up the process. 

Interference problems are thus highlighted early in the design process 
and corrections made before the design is completed rather than uncov- 
ering these difficulties during construction. 

All of this is accomplished without having to handle rolls and rolls of 
design and shop drawings, without the time-consuming tasks of pack- 
aging and repackaging, and the delivery charges incurred back and 
forth. The potential savings as  a result of fewer reproducibles and 
reduced handling and shipping costs may be minute on small projects, 
but on larger ones i t  could mean tens of thousands of dollars. 

Designs that  really work, that  eliminate the need for RFIs to resolve 
questions, are thus addressed and resolved during design development, 
not after the construction contract award, resulting in a set of drawings 
that  are really coordinated-one of the goals of 3-D modeling. 
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Just think how many more projects each participant could manage, and 
how much more time could be spent focusing on the project a t  hand, and 
not getting bogged down in paper pushing and generating of RFIs, RFCs, 
and hundreds of transmittals, when this process becomes commonplace. 

Interoperability and BIM as envisioned by the steel industry. According to Tom 
Faraone, Senior Regional Engineer for AISC Marketing, LLC, an  organ- 
ization affiliated with the American Institute of Steel Construction, the 
steel industry is already using bar codes to speed up product fabrication 
and delivery, and is working on other ways to utilize these devices more 
effectively. There is an increased interest in radio frequency identification 
devices (RFID), a micro radio transmitter providing fabrication data, that 
can be affixed to each structural steel member as it enters the fabricator's 
shop. Upon leaving the shop it could then convey to a computer-operated 
crane its precise position within the structural framework. 

The goal of AISC is to develop a system in conjunction with its mem- 
bers that  will accelerate the entire design-fabricate-deliver-erection 
process of a structural steel building. If time is money, then it surely 
applies to this industry as  well. 

The New York rimes, in a n  article dated April 13, 2005, reported on 
a project in Boston called the Charles Street Jail, which consisted of the 
redevelopment of this historic building into a four-star hotel. The devel- 
oper budgeted the project a t  $50 million in 2003 but was devastated 
by the  sharp increase in structural steel that  occurred a t  the time. 
An eight-month redesign was required to reduce the updated cost of 
$74 million down to a more manageable $64 million. Although the con- 
sumer price index (CPI) showed an  inflation rate in the 2 to 3 percent 
range, this wasn't so in the building business, where some estimating 
services pegged inflation in the industry a t  12 percent for the year 2004. 

The final design of the Charles Street Jail required the architect to 
delete the planned basement, reduce the floor to floor height and add a 
1!jth floor. Mr. Richard Friedman, CEO of Carpenter & Company, the 
developer, summed it  up in four words: "It's been a nightmare." 

A more rapid design and review cycle can become an  effective guard 
against the forces of inflation, and AISC says their CSII2 system can pro- 
duce a 50-percent savings in scheduling. 

Case study-the Lansing community college project, Lansing, Michigan. The 
interoperable process, by maximizing efficiencies between designer and 
fabricator, allowed the Lansing Community College Health and Human 
Services Career and Administration Building project to lower their costs 
to add a 4th floor by $315,000 or $2.35/sf, according to AISC. The elec- 
tronic transfer of information between the designers and fabricator per- 
mitted the building team to rapidly review alternative design schemes, 
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make changes, and get them reviewed and approved, resulting in the 
elimination of 700 members and a savings of 190 tons of steel. Without 
this interoperability process, changes of this nature would have required 
multiple manual re-entries of data, long delays in the revision, review, 
and approval of shop drawings, and, almost certainly, a justifiable delay 
in completion, the cost of which might have completely negated all or 
much of the savings that would accrue with the design change. 

Larry Kruth, Engineering and Safety Manager a t  Douglas Steel 
Fabricating Corporation, the contractor that  fabricated and erected the 
project's structure, is sold on interoperability. On an  unrelated project, 
Larry said that the design engineer had specified several large rolled 
sections, W44 x 265s, which were only available a t  a mill in Luxembourg. 
Larry quickly notified the engineer, suggesting a switch to a W40, avail- 
able in this country. The design change was made quickly electroni- 
cally, and the project's progress continued-seamlessly. 

The Denver art museum project-another example of 3-Dlinteroperability 
success. The addition to the Denver Art Museum was a 147,000 
square-foot structure consisting of 16,500 pieces of steel with a total 
combined weight of 2,750 tons. There were 3100 pieces of primary steel 
sections, 50,000 bolts, and 28,500 pounds of field and shop welds. The 
intricate connection information was passed from the design team to the 
detailer using simple sketches of each individual connection. Each 
sequence of steel fabrication was detailed in a 3-D model, and two- 
dimensional shop drawing details were created. Then, as each sequence 
of shop drawings were completed, the detailer provided the designl 
construction team with 3-D electronic models in addition to the hard 
copy drawings so that  the architect could verify and check the geomet- 
ric control and coordination with other architectural elements. The end 
result of this designlfabricatelerect process was 

w 3-D graphic aids were freely shared by designerlcontractorl 
subcontractor to facilitate each one's own work and thus improve the 
overall product. 

Minimal shop issues were encountered due to the level of coordina- 
tion during the 3-D design. 

Minimal field issues were encountered and erection proceeded with- 
out any major field adjustments or fmes. 

The fast track approach of overlapping design, fabrication, and erec- 
tion resulted in a faster start and more rapid completion. 

The preliminary interactive work by all members of the team during 
design smoothed out the fabrication and erection process resulting in 
the completion of erected steel three months ahead of schedule. 
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In the AISC white paper, they quote Mr. David I. Ruby, P.E., a prin- 
ciple in the firm of Ruby &Associates, who described the current process 
of steel design: 

The architect would present a defined building concept to the structural 
engineer who would design the structure utilizing a structural analysis pro- 
gram, prepare design drawings, and submit (them) to the fabricator. The 
fabricator would take the drawings, (and) have a material specialist pre- 
pare a full take-off by hand to determine the material required for the 
structure. The fabricator would review all of the material from the 
engineer-page by page, sheet by sheet, floor by floor. They'd take a yellow 
crayon and mark off every beam, and another person would re-check with 
a red crayon indicating it was checked again so the fabricator knew that 
the shop bill accounts for all the materials. Manually, this process took a 
week or more. And we're not talking just 40 hours of labor, but two or three 
people putting in 40 hours or more to pull that all together. With interop- 
erability, this process takes just a few hours. We can now send files a t  
noon, and by 3 o'clock the fabricator has the bill of materials to order. 

Mr. Ruby goes on to say: 

You always want to purchase a t  the best cost, and the best cost comes from 
purchasing mill material which is normally rolled andlor stocked between 
40 and 60 feet long. So you have to multiply it. That means if you need three 
18-foot beams, you don't order exact pieces-you order one 55-footer and 
cut it to length in the shop. All of these calculations used to be done by hand. 

What Is Building Information Modeling 
All About? 

Building Information Modeling (BIM) is the transition from 2-D to 3-D 
design and is sometimes used synonymously with Virtual Building 
Model (VBM) or Virtual Design and Construction (VDC), each of which 
refers to the ability to produce a three-dimensional view of a construc- 
tion project a s  building components are designed, modified, or deleted. 

Figure 16-3 displays the sequencing from 2-D to 3-D and 4-D 
computer-assisted design. 

Coordination and interference 
issues addressed 

Most project specifications include a requirement for the general con- 
tractor to prepare "coordination" drawings, such as: 

The general contractor is fully responsible for coordinating the work . . . 
Coordination space requirements and installation of mechanical and elec- 
trical work are indicated diagrammatically on the drawings. Prepare coor- 
dination drawings for all areas where close coordination is required for 
installation of products and materials . . . 
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FIGURE 16.3 Sequencing from 2-D to 3-D and 4-D computer-assisted design. 

Obtain 2D Construction 
Drawings from Architect. 

This is where interference problems occur. Piping and ductwork often 
must be rerouted or resized to avoid interference with structural mem- 
bers or other systems. Ceiling heights may need to be lowered to ensure 
that all above-ceiling MEP work is fully concealed, and when lots of things 
don't fit, added costs and delays add to the frustration of all parties. 

Building information models create a digital database that  can be 
shared by all parties on the construction project and can be distributed 
from the  architect to the engineer, and to the contractor and the  
contractor's subcontractors and vendors-all through file sharing. The 
two-dimensional plan can be displayed in 3-D fashion as each layer of 
design is added (Fig. 16-4), allowing both architect and engineer to com- 
ment on coordination issues, and suggest and make changes with a cer- 
tainty that  all other affected components are adjusted accordingly. Jus t  
as important, all members of the construction team are instantly 
apprised and buy into these changes. 

When a "negotiated" project is underway, these changes, when a data- 
based design system 1ikeAutodesk's Revit@ is employed, allows the gen- 
eral contractor to review the revised quality take-off (Fig. 16-5) and 
verify or adjust their estimate. 

Some recipients of BIM information will be read-only, while others can 
review and recommend changes which, if implemented, will be reflected 
in all parts of the design affected by that  change or changes. 

This means that  the time normally spent manually checking all of 
the drawings by design consultants, and by the contractor and their 
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subcontractors, will be reduced considerably or totally eliminated, 
giving all parties additional time for project management, quality con- 
trol, and scheduling matters. 

3-D modeling brings all of these interference problems to the fore 
during the design stage, and not during the hectic construction process 
as the design passes from structural engineer to architect to MEP design 
consultants. Thus, conflicts will be immediately identified and resolved 
through a collaborative effort. 

This is certainly a more cost-effective way of dealing with interference 
problems than squeezing a duct size to fit under a beam or punching 
through a structural member while in the field. 

4-D modeling. 4-D modeling adds a time factor to a 3-D model, allow- 
ing display of the design's progression during the construction cycle. 
CPM schedules can thus be transformed into living breathing presen- 
tations where the actual progression of construction over a period of 
time, such as a week or a month, can be displayed against an as-planned 
schedule. Schedules become more than just paper presentations when 
4-D modeling is used. At weekly project meetings, the general con- 
tractor can now visually display specific parts of the "planned sched- 
ule" and graphically show the "as built" field condition a t  that point in 
time. 

These presentations allow all parties to view problems, seek accept- 
able recovery methods, and look at the results of their efforts in next 
week's 4-D presentation. Delay claims can be either strengthened or 
defended against by using selected sequences of a 4-D presentation of 
actual versus planned events. And imagine a 4-D Two-Week Look Ahead 
schedule that's presented at one subcontractor meeting and then viewed 
at the next to see if everyone's goals have been achieved. 

BIM-its promises and its problems. As a project management tool, the 
ability to effectively coordinate drawings and highlight any systems 
interference problems has a profound impact on the project by: 

Reducing or possibly eliminating Requests For Information (RFIs) 

Reducing or possibly eliminating Architects Supplementary Instructions 
(ASIs) 

Drastically reducing changes orders related to coordination/component 
conflict (interference) problems 

Reducing the potential for cost overruns by allowing more control 
over the factors that generate or create change orders 

Reducing delays in design and construction schedules 
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As a single source for building information, a data-based CAD BIM 
system presents many advantages: 

Plans, elevations, wall sections, and schedules are always consistent- 
change one, and all related work is changed. 

The coordination across different disciplines eliminates the problems 
previously associated with ensuring that  everything fits in its allot- 
ted space-horizontally and vertically. 

Schedules for finishes, doors, windows, and hardware are easily gen- 
erated and updated as changes occur in plan and elevation design. 

The ability to generate quantities of materials during design facilitates 
the procurement and, particularly in a design-build or negotiated 
project mode, tracking design with the budget. 

The data created by BIM continues to have a useful life during both 
commissioning and the continuing operation and maintenance of the 
building. 

BIM can impact quality. Because changes to one system or one item are 
reflected back through the data base to related systems, we may have 
finally gotten rid of that typical problem where a window size may have 
changed, but no corresponding change was made to the exterior masonry 
opening. That 3070 door in Room 507 changed to a 3468 did not update 
the door schedule. With BIM, these problems that created confusion and 
ate up man hours may no longer exist or, a t  least, will be dramatically 
reduced. And because it is a data base system and one change is recog- 
nized and adjusted throughout the design automatically, architects and 
engineers may find that they have a little more time to review and tweak 
their designs. The contractor relieved somewhat, or completely, from the 
task of issuing RFIs to questions relating to coordination or missing data 
can spend more time on processes, schedules, and quality. 

Owners, tired of the finger pointing that happens whenever errors and 
omissions type change orders occur, will have one less argument to 
resolve-and one less cost to pay. 

Cause and effect. A recent survey of general contractors in the south- 
eastern United States engaged in traditional design-bid-build projects 
revealed that  78 percent of the respondants reported the following fre- 
quency of problems: 

Problems with specifications-100 percent 

Unrealistic schedules-84 percent 

Physical interference problems-75 percent 

Tolerance problems-73 percent 
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This same survey revealed that  75 percent of responding general con- 
tractors attributed constructability problems to their inability to provide 
input during design. It's likely that  these same problems affect con- 
tractors throughout the country, and by employing 3-D and 4-D data- 
base modeling, many of these problems affecting the entire industry can 
possibly be avoided. 

Both developers and contractors look with dismay a t  the high cost of 
construction today. The $15.8 annual cost attributed to the inadequacy 
of today's interoperability (as reported by NIST) is too large a n  amount 
to be ignored. The federal government and the private sector of design 
professionals and contractors need to embrace this interoperability 
process as an  effective way to deal with those rising costs. 

BIM, with its promise of 3-D and 4-D modeling, may become more 
prevalent in the industry and make design and construction even more 
cost-effective. 
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