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Preface

Theimportance of the project manager's rolein the construction process
cannot beoverstated. From thetwo-dimensional plansand specifications
that mark thefirst step of the building processto the ribbon cutting
ceremony at project completion, the project manager is a key player.

The path from Point A to Point B israrely 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 o accounting procedures, legal matters, and state and fed-
eral regulationsis 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,
onethingisfor sure, a project manager's daily routineisnever thesame.
Only changei s constant.

I ntheend, project management isan exercisein 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 initsFifth Edition, examines someof thebasic tenets
of managing a construction project and explores new technologies that
will impact how we do businessin thefuture.

| have been associated with the construction industry for more than
40 years, progressing from summer jobsin high school to time clerk,
labor foreman, assistant superintendent, project manager, senior vice-
president of a major New England builder/developer, and now owner of
my own consulting businessin Baltimore, Maryland. These experiences
have given me abroader view of theconstruction process, and this book
isan attempt to share some o my experiences with you, the reader.




Xiv Preface

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

Itismy hopethat Project Management in Construction, Fifth Edition
will provide some new insights, keepingthat old adagein mind.

SIDNEY M. LEVY



Chapter

An Introduction to the
Construction Industry

The construction industry, like so many basic American industries, is
being transformed to meet the new demands o the twenty-first century.
Project delivery concepts are changing— design-bid-build, in both the
private and public sectorsisnow recognized aslessthan efficient when
it comesto both timeand money, often promotinglitigation 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, resultinginthe potential toconstruct abuilding, step-by-step,
virtually within a computer before a shovel isever placedin theground.

These new building delivery systems and technologies place more
responsibility onthe project managerswho, as before, are charged with
"getting it built." The construction industry in the United States
exceeded $1.1 trillion in 2005 and remains a vital part of the economy,
providing jobsfor 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
inthe United States, slightly morethan 400,000 of them havelessthan
four employees, while only one percent have more than 100. A highly
competitivebusiness, itisoneinwhich profit marginsaresim. Statistics
compiled by the Construction Finance Management Association in
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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, afigure considerably less than the interest
accrued in a passbook savings account.

Likewith 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-
inginformation modeling techniquesto definethe 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

Asthefirst decade of the new century unfolds, some demandingissues
in the construction industry have become apparent, while others
remain more subtle. Both institutional perception and resource
changes are taking place, affecting all facets dof the industry, such as
the following, which will act as the headings of upcoming sectionsin
thischapter:

How our industry is perceived
= |nformation technology
® Human resources— the changing workforce
Productivity
Quality control
Project delivery systems
The organization
® Construction technology
Safety

How our industry is perceived

I n 2004, the Construction M anagement Association of America(CMAA),
in collaboration with FM| (the management consulting firm headquar-
tered in Denver), conducted a survey to determine how the industry
viewed theethical practicesdf itspeers. Thesurvey wasdirected toward
owners, architects, construction managers, general contractors, and
subcontractors. Their responses were not heartening.
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Eighty-four percent of respondents said they encountered situations
that they considered unethical intheir business dealings, while 61 percent
said theindustry was"tainted" by unethical acts. Thirty-four percent,
meanwhile, claimed they had experienced unethical acts on several
occasions. Of course, the constructionindustry alone can't be singled out
for ethical lapses. Recently, the mediahasfeasted on ethical and crim-
inal acts committed by executives at Enron, WorldCom, and Tyco.
Nevertheless, weinthe construction businessshould revisit theway we
do businessin order to display for all to see just how the overwhelming
majority of our firmsoperate: ethically, conscientiously, and with a strict
work discipline. No portion o the industry was spared criticism by the
CMAA—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, as well as 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 o 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 engineerswere chided for doing whatever was necessary to make
their clients (owners) happy, often at the expense of the contractor, and
for knowingly issuing drawings and other bid documents that were
defective and deficient. Changingthe perceptionof our industry isadif-
ficult task, but theresponsibility to do so restswith 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 makeit policy to say "No" and walk
away from situationsthat could compromise our integrity. Thus,inthe
end it isour responsibility to remove those few rotten applesfrom the
barrel.

Information technology

The ability tocommunicate morerapidly and more accurately hastrans-
formed both the design and construction segments of the industry.
Wireless mobility hasfreed the project manager and their field super-
visorsfrom their copper umbilical cord so they can now instantaneously
transmit and receive verbal and written directives at the touch o 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 whereit promises to pro-
duce a seamless flow o design that will reduce systems interference
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issuesto zero. Even further advancesintegrating design and construc-
tion areon the way.

By tapping into the global market, architects and engineersin this
country can outsource work at theend o each workday totheother 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 workersand experienced managersthat
began to appear in the 1980s has reached dramatically high levelsin
today's marketplace, and remainsone of the major challengesfacing the
industry. Signing bonuses for managers, once relegated to professional
athletes, are now prevalent in many areas d thecountry, and reveal the
desperation of some contractors to attract productive employees.

Company benefits over and above those included in collectivebargain-
ing agreements are now offered to select employees to keep them from
jumping ship to their competitors. A major challenge o this twenty-first
century will be to recruit and train new trade and manager entrantsto
theconstruction industry, atask thatisvital totheinterestsd 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 thecoming retirement of many experienced tradesmen,
the pool o skilled workerswill be reduced even more. To attract people
to thisindustry, we must work hard to change the public's perception
o construction astheindustry of thefour Ds. dull, dirty, demanding, and
dangerous. An aging workforce, the absence o apparent technological
advances, and the lure o more attractive vocations have all contributed
to thisimage.

The demographicsaof our population sounded thewarning bell several
decades ago, but wefailed to recognizethem. By theyear 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 at least 1.5 million. A survey o the age of
field managersin 2004 reveal ed that 80 percent were over theagedf 36,
and nearly half were older than 45. Thus, we must fill these ranks as
today's older managers approach retirement age.

The undocumentedimmigrant problem

Theinflux of immigrant workersthat beganinthelate 1980shasaccel-
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 20to 25 percent o the entire construction workforce
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inthiscountry fallswithinthat category. This presentsa 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 thelaw in doing so.

The Bureau of Labor Statisticssaysthat the construction industry will
have to add 100,000 workers each year through 2012 to keep up with
demand. Thus, these poolsdf construction day laborers are responding
toademand, particularly intheresidential construction field wherelow-
skill jobs such as painting, roofing, and landscaping have sharply
increased dueto the housing boom, and a situationin which thesetypes
of jobsare rejected by thelocal workforce.

Attheother end of thelabor force, high-paid union workersaredeclin-
inginnumber as union membership continuesitsdownward spiral from
apeak inthe1950swhenit represented 35 percent of all workersinthis
country. Sincethen, the number o private-sector union workershascon-
tinued to fall. Thisis 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 ratesof $30.00 to $75.00 per hour.

Productivity

Opinions vary as to whether productivity in the construction industry
hasremained 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
remainedthe sameor actually decreased i n some areas. Of noteto 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 inthe FMI survey produced alist of fiveitemsthat
impact productivity, as well asthefour greatest external challenges to
improving productivity:

Five items impacting productivity
Lack of planning skillsat the management level
Lack of communication skills at the management level

Poor communication between project manager and their field man-
agement team
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Lack o technical training at the craft level

Cultural resistance to change (Thiscan beinterpreted as"I've always
doneit thisway and it worked—so why change?')

Four greatest external challenges to Improve productivity
m Poor quality o plansand specifications

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

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

Lack o available and qualified craft personnel

Quality control

"Doitright, and doit right thefirst time" is aconcept that will take on
more importance in this and future decades. The shortage o skilled
workers and experienced managers should increase the pressure placed
on project managersfrom 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 produceit both quickly and at a competitive price, owners will look
elsewhere. Organizations such as The International Organization for
Standardization in Switzerland has devel oped two generic standards for
the worldwideconstruction industry in order to drive the construction
industry quality control engine. ISO Standard 9000 applies to quality
management systems, whileISO deal swith environmental management
systems— but we don't haveto look that far to seewhat elseisbeingdone
to embrace quality.

I n Providence, Rhodel sland, Gilbane Construction, anindustry |eader
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 developingin-house programs that address them. Internal
auditsasa project begins, coupled with questionnairesto theowner and
their design consultants, resultsin aregional and corporatelevel review
toinsurethat theclient's needs are being fully met. Gilbane's Director
o Client Satisfaction saysthat thecompany strivesto exceed theclient's
expectations and not accept that the jobis"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 goeson for a better approach. As always, the cost o
design and constructionisakey concernd all parties; meeting schedules,
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often tightly compressed, keeps the pressure on. Avoidance of disputes
between owners, design consultants, and contractors continues to be a
primeobjectived all parties, and a method to promote more accurate and
error-free design documentsis 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
duetothecollaborative processit creates, and even resultsin lower over-
all costsin many casesbecauseit generatesfewer change orders. Design-
build has been growing rapidly and some experts project that 45 percent
o all projectswill bedesign-build by theend of 2010. When coupled with
thelatest electronic advancesin building information modeling, it would
appear that design-build isthe project delivery system to beat.

The organization

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

McGraw-Hill's Engineering News Record Magazinein their 2004
edition of the Top 400 Contractorsinthe United Statesrevealsthewide
gap between #1 Fluor Corporation with $13 billion in sales and the
#400 firm with $112 million in sales. That |eaves about 656,000 other
contractors with a significantly smaller annual salesvolume. The demo-
graphicsd the general contracting business validates this small busi-
ness concept, as shown next (Table 1.1):

TABLE1.1 Number of General Contractors by Revenue and Employees

Size o business by annual revenue Number o establishments
Less than $25,000 29,127
$100,000 to $249,999 166,948
$250,000 to $499,999 118,463
$500,000 to $4.9 million 312,788
$5 million to $9.9 million 16,021
Over $10 million 13,101
Total 656,448

Size dof establishment by

number of employees* Number o establishments
1to 4 employees 409,256
5109 employees 123,389
10 to 19 employees 67,093
50 to 99 employees 10,958

*Does not include companies with employeesin excessd 99; therefore, total does not equal
656,448.
SOURCE: Department d Commerce—U.S. Census
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Construction technology

Inthe 1970s, spurred on by their concernsover an aging popul ation and
the potential lack of skilled workersin their construction industry, the
Japanese began to develop a whole series of construction robotsinclud-
ing excavation and real -time compaction robots, as well asrebar 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 at theend o that decade putting
most of these expensive programs on hold. Nevertheless, they showed
what could be done.

Global Positioning System (GPS) satel liteswere used back then with
increased frequency by survey parties, and now GPSis being investi-
gated not only asa way to verify lineand grade, but to guide unmanned
excavating machines to produce those lines and grade. Combined with
3-D modeling, itisnow possible to create a three-dimensional site plan
on aremote console and, similar to a video game, grip two joysticksand
actually direct an unmanned bulldozer to work thesite. The equipment
manufacturer, John Deere, iscurrently equipping 5 percent of itsdozers
with GPSunits and by 2015 predicts that 20 percent of their new bull-
dozerswill be equipped with automatic grade controls. This may bethe
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

Onceagain, thescarcity of skilled workers places added importance on
mai ntai ning a safe working environment, not only to polish theindus-
try's image, but toretain theintegrity of productive work teams.

More owners, aware of safety from both amoral and cost standpoint,
arerequiring that contractors provide them with a history o safework-
ing conditionsas part o the project bid criteria. Although construction
accounted for approximately 6.6 percent of the total workforce in the
United Statesin 2000, it had the dubious distinction o accounting for
19.5 percent of all workplace fatalities. Asworker compensation insur-
ance rates continue to remain a significant factor in the calculation of
a company's overhead— and therefore its competitiveness— builders
need to be more aware o the cost implications of a poor safety record
as well asa good one.

The changing marketplace

Tomorrow's managers will have to become more astute and selective in
definingtheir marketsinthefaced stiffer competition, and more general
contractorsarelooking to specialization, or niche marketing, to do so.
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Niche marketing will become moreimportant aseach company seeks
to exploit itsexperience and expertisein thefield of itschoiceand thus
narrow thefield o competition. Marketing or sal es 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, aswitnessed by the proliferation of contractor I nternet
web sites. When thelongest 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 thrivein the coming years.

The changing role of the general contractor. The character and role of
the general contractor haschanged dramatically over the past 50 years
or so. Thetime 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 as
competitionintensified, 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 hasbeen growingever since. Change
is nothing new to contractors. When activity in 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 thethoughtsand actions of progressive
contractors. The electronic ageis here to stay and those contractors
that fail toembracetheadvantagesit hasto offer will find themselves
at adisadvantage. Old ideas must give way tothe new, presenting yet
further challenges that must be surmounted, just as the problems of
the past were.

The project manager'srole. With all o the changes taking placeinthe
industry, the project manager's role remainsconstant: control over both
thework 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 o the best construction technology to do so.

M anagement of theconstr uction process Establishing the most
effective way toimplement the construction process, including proper
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scheduling and the coordinationand control of theflow of labor, mate-
rials, and equipment to the jobsite.

Human r esour cesmanagement 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 Constructionisahigh-risk businesswith
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 iscertainly 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— thearchitect 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 rolein theconstruction process may vary from

company to company depending, primarily, upontheannual 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 remainsconstant

isthe effective orchestration, guidance, and control o the construction
process from beginning to end. Project management means managing
the construction project— andthat iswhat this book is all about.



Chapter

The Start of the Construction
Process

We're called contractorsin no small part because contracts are such an
integral part of our industry. Every day wedeal i ncontractswith 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 o their terms and conditions, how often do we actually
read them andfully understand their contents?

The predominant form of standard construction contracts are those
published by three organizations: the American I nstitute of Architects
(ATA), the Associated General Contractors of America (AGC), and the
Construction M anagement Associationof America(CMAA). The Engineer's
Joint Contract Documents Committee al so publishesa 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 abideby their provisions.

Inthelater part of 1997, the American Institute of Architectsissued
their newly revised contracts, copyrighted 1997, which superseded their
1987 editions. Many owner—general contractor contractswritten aslate
as 1998 still used the 1987 edition, and many contracts currently in
effect utilize the 1987 copyright. I n 2004, AlA issued 12 new contract
documents, six of which pertainto design-build, andin 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 processdeservetheir own space, thusalater chapter inthis

11
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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, at times an owner, general contractor, or subcon-
tractor will agreeto proceed with alimited amount of work based upon
theissuance o aletter 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 ordersto be awarded in order to comply with the
provisions o that | etter of intent. When afull scopecontract isultimately
awarded, that which wasincluded in theletter of intent will be incor-
porated and any payments made under theletter of intent will usually
be credited to the contract sum.
A number o reasons exist for using a letter o intent, including

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

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

When a project is"fast tracked," an owner may wish to commit to a
certain portion of work while the final budget and/or design isbeing
completed. Theletter o intent can be used to purchase somelong-lead
items such asreinforcing steel or structural steel shop drawingsthat
would jumpstart the project.

A letter of intent must be specificin nature:

It should clearly define the scope o work to be performed. If plansand
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 datewhen thework included in theletter of intent
can commence, and in some cases, when the letter of intent expires.

I't should contain a statement stipulating that the scope d the work
and its associated costs will be credited to scope/cost included in any
formal construction contract, if subsequently issued.

It 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 costsup to
that point will be established.

Theletter of intent isto besigned and dated by all concerned parties.

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

Pursuant to theissuance of aformal contract for construction, the under-
signed (owner) hereby authorizesthe (contractor) to proceed withthetree
removal in the areas designated on Drawing L-5, prepared by ABC
Engineers, and dated July 8, 2006.All debrisincludingtree stumpswill be
removed from the jobsite. Prior to commencement of the work, all erosion
control measureswill beinstalled 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 thisletter of intent isterminated on or about September
15, 2006.

All o the above work isto be performed at cost plus the 15-percent con-
tractor's overhead and profit fee. Daily work ticketsand copies o all sub-
contract agreementsand purchaseorderswill 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, thedefinition of what constitutes' costs'inthe
initial document will greatly reduce any disagreements when subse-
quent invoices are presented for payment. This subject will be dealt
with morefully when discussing cost plus contracts later in this chap-
ter, and must al so be considered when issuing a l etter o intent.
Scope of work, tasks, and reimbursables included in | etters of intent
can include such items as shop drawing preparation, and cancellation
charges for any materials/equipment 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 alist of reimbursable costs appended to thel etter
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 theletter of intent are gen-
erally applied against the costs for the total project. It isimportant to
accumulate and segregate all reimbursable costs as they are incurred
by assigning a separate cost codeto all labor, material, equipment, and
subcontract commitments. Thiswill 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 commitmentsto sub-
contractors and vendors, and any purchase ordersor 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 o reinforcing steel drawings, placingan 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 provisionin aletter of intent would be similar to
thefollowing:

Upon receipt of a written directive to cease the work covered under the
termsand conditions of thisletter of intent, the Contractor shall immedi-
ately stop all work. All costs for work-in-place as of that date will cease.
Cancellation costsfor work-in-progresswill be honored upon areceipt 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 ordersor subcontract agreements. Itisimportant 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.

Itisrisky business to proceed with any phase o construction work
without someform o written authorization. I nthisday 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 arisesis not only the
proper business approach but is also a way o preserving a good rela
tionship, since misunderstandings will belessened or eliminated entirely.

Prevalent Types of Construction Contracts

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

Cost of the Work Plusa Fee

Cost of theWork Plusa Fee with a Guaranteed Maximum Price (GMP)
Stipulated or Lump-Sum

Construction Management

Design-Build

Lessfrequently used contracts between owner and general contrac-
tor include

Turnkey
Joint Venture
Build-Operate-Transfer (BOT) and its several variations

Each form of contract hasits own caveats, and a closer ook at each
type may be helpful to further understand their unique provisions.

Cost of the work plus a fee

What could be simpler — acontract wherethecontractor billsthe owner
for all work-related costs plustheir fee for overhead and profit? Well,
thecost-pluscontract requires a great deal o thought, preparation, and
administrationin order to work successfully.

Thisform of contract demands an atmosphere d trust between owner
and contractor and means keeping communication channels open in
order to convey the status o work and their costs as they accumulate.
First of all, adefinition o what constitutes"cogt" isoften a point of inter-
pretation between owner and contractor, and needs to be fully defined
upfront. Secondarily, thisform of contract lendsitself to situationswhere
acompleteset of drawings and/or specificationshave not yet been devel-
oped, so defining the scope of work iscrucial.
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What constitutes"cost." Onehasonly tolook at theAmerican I nstitute
of Architects' Document A111,1997 edition, Cost of the Work Plusa 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-

10.

12.
13.
14.
15.
16.

dens." Many owners question the high hourly rates of some collec-
tive bargaining agreements when all benefits are included, and if
thetypeof trades to be employed on the project isknown, a break-
down of each trade's billablerate attached as an exhibit may prove
useful (see Figure 2.1).

. Wages—the salaries of the contractor's supervisory and adminis-

trative personnel when stationed at the site with the owner's
approval. If any nonfield-based personnel costsareto bereimbursed
(for instance, estimating and accounting), they should belisted here.

. Taxes— insurance, employer contributions, assessments
. Subcontract costs
. Costs of materials and equipment incorporated in the completed

project

. Costs of other materials and equipment, temporary facilities, and

related itemsfully consumed in the performance o the work

. Rental costs for temporary facilities, machinery, equipment and

hand tools not customarily owned by construction workerswhether
rented from the contractor or others.

. Cost of removal o debrisfrom the site
. Costsaf document reproduction, faxes and telephone calls, postage,

parcel post, and reasonabl e petty-cash disbursements

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

Cost of materialsand equipment suitably stored offsite, i f approved
i n advance by the owner

Portion of insurance and bond premiums

Salesand use taxes

Fees— assessments for building permitsand other related permits
Feesfor |aboratory tests

Royalties— license fees for use of a particular design, process, or
product



WAGE RATE SCHEDULE

STRAIGHTTIME

The Start of the Construction Process

IRONWORKERS
FOREMAN JOURNEYMAN
PENSION FUND 4.5 4.25
WELFARE FUND 4.00 4.00
ANNUITY FUND 5.00 5.00
ED & BUILDING FUND 0.8 0.8
INDUSTRIAL FUND 0.03 0.03
PENSION SUPPLEMENT FUND 0.65 0.65
D.C. LABOR MANAGEMENT 0.15 0.15
LOCAL # 7 APPRENTICE 0.23 0.23
JAC BUILDING FUND 0.50 0.50
TOTAL BENEFITS 15.66 15.66
WAGE RATE 39.65 3H.55
EMPLOYERS FICA 246 2.20
EMPLOYERS MEDEX 0.57 0.52
EMPLOYERS FUTA 0.32 0.28
EMPLOYERS SUTA 23 224
LIABILITY INSURANCE 4.44 4.14
WORKMAN'S COMP 12.00 1120
TRAVEL SMALL TOOLS 2.85 2.65
TOTAL 80.29 74. 45
TOTAL 8ax 74.45
DOUBLETIME
WAGE RATE 39.65 35.55
ANNUITY FUND 6.00 5.30
EMPLOYERS FICA 2.46 1.62
EMPLOYERS MEDEX 0.57 0.38
EMPLOYERS FUTA 0.32 0.21
EMPLOYERS SUTA 234 224
TOTAL 51.34 45.30
DOUBLE TIME 131. 63 119.75
TOTAL 131.63 119.75

RATES ARE SUBJECT TO CHANGE PER COLLECTIVE BARGAINNING

AGREEMENTS.

PLEASE NOTETHE ABOVE RATES DO NOT INCLUDE 15%

OVERHEAD & PROFIT MARK UP.

FIGURE 21 Wagerate schedule.
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17. Data processing costs related to the work
18. Depositslost for causes other than the contractor's negligence

19. Legal — mediation and arbitration costs, including attorneys' fees
arisingout of disputes with the owner with the Owner’s prior writ-
ten approval.

20. Expenses incurred by contractor for temporary living allowances

21. Costtocorrect or repair damaged work provided that such work was
not damaged due to negligence or was nhonconforming

Costs not to be reimbursed

1. Salaries and other compensation of the contractor's personnel
stationed at the contractor's principal office or offices, except as
specifically provided for in the contract

. Expenses of the contractor's principal office
. Overhead and general expenses, except as provided in the contract
. The contractor's capital expenses

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

. 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
tolater claim they "forgot" toinclude some miscellaneous costswhich
are always reimbursed.)

8. Costs, other than approved change orders, that would causethe GMP
priceto be exceeded

o >~ w0 DN

o

Any and all changes to these standard "costs," both additions and
subtractions, need to beclearly spelled out inthe 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. Thefollowingareafew pitfallstoavoid when
administeringa cost-plus contract without a GMP:

The scope of the work included in the agreement must be clearly
defined and if the scope isincreased, any associated increase in cost
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must be presented quickly to the owner in writing either as a fixed
amount or an 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
administeringthe project is a reimbursable cost, establish a method
of accounting for his/her timeinthefield andin theofficewhen work-
ing on the project. It will be helpful to keep a simple one- or two-
sentencelog o activities associated with these hourssothat, if called
uponinthefuture, the project manager canrecall theexact nature of
those activities.

Prepare weekly reportstracking actual costsversusthe estimate. If
no estimate was presented initially, prepare weekly costs to apprise
the owner o those week-to-week costs. Note: Some vendors and sub-
contractorsare notoriously latein submittinginvoices, so alwaysadd
acaveat tothereported costssuch as' costsreceived 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 possble—if the nature of the work so dictates.

Remember thefivecritical elementsin a cost-plus-fee contract:

Define the scope o work as precisely as possible
Identify all scope changes as soon as they occur.
Establish approximate or firm costsfor these changes.

Notify the owner of the changes and related costs as soon asthey 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 i n competi-
tive bid work in either the public or private sector where a complete set
o plansand specifications have been prepared by theowner's design con-
sultants. Contractorsare expected to estimate the cost of the work con-
tained i n a specificset of bid documents—no more, noless. Any deviation
of the scope of work asinterpreted from these bid documents, except if
amended later by other contract provisions, will result in a change o
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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specificationscan often beinterpreted i n many ways by each participant
in the construction process. Since the architect is generally designated
by the contract asthe"interpreter" of the plans and specifications cre-
ated, thefinal decisionon what constitutes theobligation o all parties
tothecontract restswith that authority — unless challenged and resolved
by either negotiation, arbitration, or litigation. The use of requests for
information (RFIs) during the bidding processisoneway of clearingup
any discrepancies, errors, and omissionsinthe plansand specifications,
and all bidders should afterward receive the architect's response.

Allowances and alternatesin the stipulated-sum contract. Allowancesare
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. Asthe owner and architect provide definition, thecontractor
must establish the actual cost, compare it with the allowance amount,
and adjust the contract sum accordingly. Unless the contract specifies
otherwise, thefollowing costsareto beincluded i n developing thetotal
cost of the allowancein question:

Cost of materials and equipment
Cost of unloading and handling at the site, plusinstallation costs
Overhead and profit (included i n the contract but not inthe allowance)

Alternates, meanwhile, can sometimes belooked upon astheowner's
wish list. They are generally items that may be added to the contract
scope at a predetermined cost. One problem relatingto alternatesisthe
timeframeinwhich they are to be accepted or rejected, and many con-
tractsdo not include a dateor timeframe within the budget for accept-
ance or deletion. Take a simple example: an alternate for a recessed
entry matin avestibule asopposed to the contract provisionfor a smooth
concrete surface upon which the owner can place a mat. Thedecisionto
accept or reject thealternate must be made prior to the placement of the
concreteslab. Acceptance after the slabis poured will necessitate chop-
ping out the slab at considerably more cost.

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

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

A thorough review o 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 arulingintheform o aresponseto the con-
tractor's RFI or viaa Q&A follow-up to questions posed by several bid-
ders. Itisimportant that all partiesare notified of these queries, and
the project manager should verify that the design consultant's direc-
tive has been sent to all bidders.

Although it 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
arereluctanttodosofor fear that their bid will berejected. Generally,
if the bid for a private project is competitive, qualified or not, the
owner will probably not reject the bid but will arrange an 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 publicinterest" to do so.

When awarding contracts to subcontractors, avoid includingthe words
"toinclude plansand specifications." Relyingon thisphraseasthesole
basisfor 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. (More 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, thisisthe time when your nego-
tiating power is greatest.

Obtain the subcontractor’s/vendor’s agreement that they havereceived
and reviewed all appropriate documents— plans, specifications, adden-
dums, and so on—that will bereferenced i n the subcontract agreement
or purchase order.

The Cost-plus-a-feewith a GMP contract

The cost-plus contract with a guaranteed maximum price (GMP or
Gmax) isfrequently 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. It isbasically a cost-plus-a-fee contract with
acaponit,and many o the caveatsthat apply to thecost-plus-a-fee con-
tract alsoapply to thiscontract. The GM Pcontract i soften used for "'fast
tracked" projects when incomplete or sketchy construction documents
are all that isavailable at the time of contract preparation. Usually,
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70- to 80-percent compl ete design documentsare sufficient to negotiate
a GMP contract, and this very process can result in humerous misun-
derstandings between contractor and owner.

The importance of the contract qualification statement. Becausethe GMP
contract is most often awarded before the plans and specificationsare
100-percent complete, the question d what the contractor should assume
for the 20 to 30 percent o the remaining design can be answered in a
comprehensive qualification statement attached to the contract as an
exhibit (Figure 2.2). I nthisexhibit, the contractor will list specificitems
that have beenincluded i n the scoped work anticipated (but not asyet
inthefina design) asthe drawings are completed.

Other contractors get more specificand include a scopesheet for each
division o work, where they not only list every item included in their
guaranteed maximum price but thecost o that item, in order to estab-
lisha quality level. Figure 2.3 shows a portion o one such exhibit, this
one dealing with electrical work.

Fees and savings. Thecontractor'sfeeisusually prenegotiated, based
upon a percentage of cost. Any changes that increase the scoped work
will be alowed a percentage increase in overhead and profit. When
minor deductions i n scope occur, the contractor should not be expected
toincludeacredit for feereduction sincetheamount o deleted work will
probably not have materially affected the overall management o 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 o the savings, theoretically creating more incentive for the
builder to search for potential savings. Thus, a 50/50 savings basis pro-
vides the owner with an incentive to review and accept value engi-
neering suggestions proposed by the contractor.

Cost certificationprovisions. A standardfeatured the GMPcontract is
arequirement for a cost certification audit when the project has been
completed. The owner has the option to audit the contractor's books to
determinetheextent and natured any savings, or to verify that all costs
charged to the project are proper. If thisaudit isto be conducted by an
independent accounting firm, provisionsfor the audit should beincluded
inthecontract either asa contractor-excluded cost or asa separateline
item setting aside a specific sum for the audit.

I nanticipation d an owner audit, the project manager must monitor,
identify, andisolate all costsasthey areincurred, and asthey relateto
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Exhibit F
Sch Assumptions and Qualifications

Pricing 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 completingthat item is included in the Guaranteed
Maximum Price.

Division 1 - General Conditions/General Requirements
Inciusions/Exclusions
1
Underpinning is said to be not requiredby the structural engineer and is therefore not
included
Asbestos, lead, or hazardous materials testing, reroval and remediation is not included.
Utility and service company fees and charges for connectionsor meters are not included.
Temporary electric consumption cost during construction is not induded.
A payment and performance bond s notincludedin the base, an alternate has been provided in the
schedule of alternates.
Builders risk insurance is assumed provided by Owner and is not Induded
Costs associatedwith the Health Department inspections are not
included
9 Construction site security, other than separation of work zones by construction fences is not included.
10 With timing going to be critical, we assume that the Owner wilt assist in obtaining permits with
ISD 1 BFD 1 BW&S/ BRA as may be required.
11 As discussed we have included removing of the topping slab, waterproofing the existing glass block
and pouringa new topping slab at the elevation.
We have assumed Civil drawings to be 1"=10' not 1"=20" as
12 shown.
13 We have assumed MEP drawings to be 1/8"=1' not 1/4"=1' as shown.

ogabhwN

~
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Allowancesincluded 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 requiredfor the facade restorationafter the completion of the
sidewalks.
$25.000 is induded.

An allowance of $25.000 is included to refeed, relocate and coordinate ail existing
3 MEPS.

FIGURE22 Contract qualification statement.

the various line itemsin the estimate and requisition. This will save
countless hours and reduce owner frustration at the end of the project
if any job related costs are called into question. Most payroll reporting
systemsrequire a project manager to apportion their daily activitiesto
specific projects or cost codes, and it isa goodideafor the project man-
ager, inaseparatelog, toenter a brief one- or two-sentence entry describ-
ing their time devoted to the GMP project.
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Division 2 = Bite work / Demo
Inclusions/Exclusions
1 Below grade obstructions, rock, and/ or removals of these are not Included
2 The fumishing and Installing of the new gas line including the meter Is by the gas company.
has included the excavation and baekflil of this line as shown.
3 Relocation, repairs. or replacementof uncharted utilities.
4 Interior bullding demolition along with the removal of the existing floor slab in basement is currently
underway and as suchis notincluded. We have included approximately 110if of wall demo as outilned
5 Removal of any other toppingslab at 1st floor level other than the area shown On JB.D.1:1
6 The work associated with the connection of existing 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 utfiity trenches and as such this is induded
8 The current demo operationwill induded the removal of the existing walls into the former street
vault areas
9 As discussed, we have assumed a balanced site. Unit prices for exporting and importing fill are as
listed In the alternates.
10 Paving roadways as shownon is excluded, we have included patching of the roadway at new utilities.
11 Since thereis no geotech report at this time we have excluded all dewatering.
12 Wehave assumed the existing soils are adequate for base materialand willremain In place.
13 OQur pricingis based on filling, grading and compacting the exlsting sofls at the rebuilt sidewalks
as necessary to meet the proposed grades. We have assumedthe existing soll base meets the
Clty of gravelrequirements and that new base materlal Is not required.

In the base we have not included the work assoclated with drawings showing the extended
14 sidewalk.

Allowances included within the Site work / Demo

As the full scope of the demo required 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 believe that there will be a need for saw cutting 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 the adjoining water line.
4 We haveincluded an allowance of $2500 for misc. demofition.

Division 3 - Concrete
Inciusions/Exclusions

We have not included any work scope associated with exlsting concrete foundation
1 walls.

2 As agreed, cosmetic patchingis exciuded In tenant space. An allowance for cosmetic patchingln
public space is included.

3 Structural concrete patchingin tenant space other then what IS shown on is exciuded.

FIGURE22 (Continued.)

Awarding subcontract agreements. Prior totheissuance o a subcontract
agreement, some GM P contractsrequire the project manager to submit
all subcontract proposals tothe owner for their review, together with a
recommendation for any awards. I n fact, some contractsinclude a pro-
vision requiringthe owner to approvea subcontract agreement, in writ-
ing, beforeit isissued. If that's the case, the owner must be made aware
o thetimerestraint 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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v 4" Conduits from Switchboard to Pull 160.00 | If 8.00 1 1,280
Box
- 2" Conduits from Tel/Data Room lo 200.00 | I 6.00 1f 1,200
Pull Box
- Marche Electric 1.00 | Is 38.400.00 /1s 38,400
— 3* Conduits for HVAC Feeders 300.00 | If .00 1f 2,400
= 225 Amp Feeders 300.00 | If 40.00 /1 12,000
et 400 Amp Feeders 50.00 | If 50.00 11 2,500
— 3" Conduits for HVAC Feeders 250.00 | If 8.00 /1f 2000
| — | 600 Amp Feeders 100.00 | If 70.00 /1f 000
Secondury Service 74,780 |
16000.05 Distribution Equipment
225 Panel 200 Ea 2,750.00 lea 5,500
- ﬂsm Panel 300 Ea 2,75000lea 8,250
— 400 Amp Panel 100 Ea 3,500.00 lea 3,500
- 600 Arrp Panel 100 Ba 550,00 lea 550
Distribution Equipment 17,800
1600006 Branch Clreuit Wirlng
- DuplexReceptacles 3400 Ea 35.00lea 1,190
Duplex Receptacles - Wiring 850,00 If 325 1f 2,763
Duplex Receptacles - Homeruns 255.00 If 5.50 If 1,403
— Duplex Receptacles - WP 200 Ea §5.00lea 110
— Duplex Receptacles - Wiring 5000 If 3250f 163
- Duplex Receptacles - Homeruns 1500 If 550 Af 83
Branch Clrcnit Wiring 5710
16000.67 BCW. Equipment -
— quip o J I 1
— Propeller Steam Unit Heaters ;_ﬁ §: 1’%_%%:: .ﬁg
— Eievator Power 100 Ea 1,500.00 lea 1,500
—_ Sump Pt;vp 200 Ea 350.00lea 700
T b . ol o
1000 GPM Fire Pump/Jockey PUump
— System 000 Ea
- Cormpressor for Dry PipingSystem 200 Es 750.00 /ea 1,500
- Awning 100 Ea 550.00 lea 550
— Electric Unit Heaters 1.0 Ea 450.00 lea 450
_ Split System AHL's 000 Ea
B.C.W. Equipment 9,250
16000.08 Lighting
Wall Nurt ed Batting Tunnel Fixture =
— w1 0.00 Ea
Ix4 Surface Muted F i -FSi 2300 Ba 14000 lea 3,220
- 2x4 Surface Mounted Fixture - FS2 1200 Ea 140.00/ea 1,680
—_ Exit Signs 2400 Ea 22500 lea 5,400
— Fixtures - Wiring 2875.00 If 35011 10,063
— Fltures - Homneruns 865.00 If 5.251f 4,511
- Lighting Control 1713600 Sf 060 /sf 10,282
- Fixture Labor 9.00 hrs 8000 /hrs 7,680
- Fixture Wing 160000 If 3.25nf 5,200
— Fixture Wiring - Homeruns If 550 1f 2,640
— 2x4 Surface Murt ed Fixture - FS3 2700 Ea 14000 fea 3,780
Extetior Wal Sconce - Type M
— INSTALL ONLY 3800 Es 27500 lea 10,450
— Emergency Battery Unit 200 Ea 350.00 lea T00
Battingtunnel Lighting- Allowance10
— fixtures 10.00  allw 200.00 /aliw 2,000
Lighting 67.635
16Xt Fire Ahrm i
—_ Empty fr2 alm'ﬂ conduits i7,136.00 Sf 0.40 /sf 6,854
—_ Fire Alarm 6.854
16000.12 Communication
— Security (Empty Condlit) 17,136.00 Sf 030 /sf 5,141
_ TelData (Empty Conduit) 17,136.00 Sf 0.30 fsf 5,141
Communication 10,281
Electrical 13.89/sf 222,965

17,136.00 f

FIGURE23 A portion d an exhibit concerning electrical work.
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Only gualified 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 isreceived
from an unsolicited subcontractor who has a past record of poor per-
formanceor poor quality work, the bid should beforwarded tothe owner
with a comment stating that this was an unsolicited bid and is not to
be considered. The reasonsfor the bid rejection should be included. In
the absenced such a procedure, an owner may learn d a particular low
bid, and not being made awared it, may be of theopinionthat they are
not being afforded the most competitive pricing.

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

Ontheother hand, if acontractor 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 thefirst place?"

Change orders and value engineering. There may be a tendency to fold
extrawork intothe GMPwithout theissuance o achangeorder, therea-
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 changein scope requested by the
owner or the architect/engineer should be cause for issuing a change
order.

Value engineering. One of the many functions o a project manager
administeringa GM P contract will betolook for savingsthroughout the
lifed the project. All subcontractors and vendors should be requested to
review their work with an eye toward developing possible cost savings.
Asthese suggestions arereceived, the project manager must review and
analyze them to determine whether a savings in one trade may result
inanincreasein another trade, in effect resulting in no savings at all.
This process o "value engineering™ has received its share of criti-
cisms, and in several cases, rightly so. For example, the substitution of
two small rooftop exhaust fansfor onelarger unit may result in a sav-
ingsinthe mechanical portion o the work, but will it add coststo 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 at developing meaningful cost
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savings or value engineering suggestions, the easier it will beto build
a solid reputation as an effective administrator of GM P 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 subcontractorsto verify that the
actual savings being suggested are, in fact, true savings and that no
hidden costslurk somewhere down theline.

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 aslater costs develop. Respond to any such requests
by saying that it is too early to project true costs at this stage of the
work.

Do not allow scopeincreases or decreases to occur without increasing
or decreasingthe guaranteed maximum price, and do thisas quickly
as possible.

Instruct field supervisors to identify all materials and equipment,
and attach signed receiving ticketswith the project name, number, and
wheretheitem was used. Thiswill make it much easier to verify costs
if and when a detailed audit isrequired.

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 o costs, constructability issues, andlocal market
conditions.

It essentially provides an owner with an arm's-length management
team, allowingthem to avoid a third-party relationship with a builder.



28 Chapter Two

The Construction Management Association of America (CMAA)
defines CM work asfollows:

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 toaconstruction project from 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 o a negotiated feefor the scope of services
rendered

The CM concept can be subdivided into thefollowing:

CM —For Fee (dlso referred to as Agency): A process whereby the
required construction management servicesperformed by the CM are
reimbursed viaafeebased upon a percentage of costs. Thefinal, ulti-
mate cost of the project isnot guaranteed— it iswhat it is.

CM—At Risk: The CM in this case also provides all required con-
struction management services, including reimbursableexpenses and
a fee based upon a percentage of costs; however, the CM guarantees
thefinal cost of the project. Somecritics of thisform of CM contract
chargethat the CM now servestwo masters, theowner and their own
company since decisions may be made that favor the CM’s bottom
lineinstead 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 devel opment team inorder toinsure
it meetstheclient'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 d the project oncethe preconstruction por-
tion isconcluded.

Regardingconstructionservices, the CM providesthe staff and related
facilities to administer and managethe 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 beissued
incorporating both phases. Some contracts have an escape clause, how-
ever, soif the owner isnot 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 preconstructionphase of aCM contract. One major advantaged the
CM processis that an owner can obtain the services of a team of con-
struction professionalsto act on their behalf during the preparation o
the project's design. The CM’s staff of experienced professional's, having
day-to-day contact with subcontractors, local labor pools, equipment
manufacturers, and material suppliers (aswell as a detailed database
o 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-
hensivelist of reimbursable expenses assigned to these activities.

CMAA’s owner and constructionmanager 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. I n general, thisincludes the following:

Predesign phase: Tasksinclude 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 theowner's program, reviewing the design
documents, making revisionsto the master schedule, preparing esti-
matesasrequired, performing val ue 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, changesin scope, and close-
out and occupancy procedures are other tasksthat must be handled.

Some contracts do not prohibit construction managersfrom perform-
ing certain work taskswith their own forces if they are experienced in
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these tasks and can demonstrate that their involvement will be cost-
effective. Inthat event, the CM isallowed to include a certain percent-
agefor administrative costsand profit just asthough 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 servicesare
required, and whether the CM will be a "for fee" or "at risk” contract.
Feesin either case are significantly lower than those charged by gen-
eral contractors performing lump-sum or GMP work becausetheCM is
reimbursed for most field-incurred expenses; therefore, most of thefee
will go to the contractor's "bottom line."

These"reimbursable expenses™ are specifically listed inthe CM’s pro-
posal, and their "cost" includes an applied percentagefor overhead and
profit. These reimbursables are referred to as "reimbursables with a
multiple” —inother 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, theowner will agree
to pay the CM $2250 for the"cogt™ of this superintendent's services; at
a multipledf 2, the super's cost ishilled at $3000 per week.

Exclusive d preconstruction services and reimbursables, a "for fee"
CM will bein therange of 2 to 4 percent whereasthe feefor a CM "at
risk” could be as high as 8 percent. Preconstruction services are often
quoted on alump-sum basisin the proposal that includes specificduties
and responsibilitiesduring that phase and atimeframefor carrying out
those duties and responsibilities.

CM contract pitfalls. One o the pitfallsto 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 thefield, thereby removing those costsfrom their central
office overhead).

Atypical 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 connectionsfor telephone, data, water/sewer (if applicable),
electricity
Signage
Printers and scanners
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m Officefurniture— desks, chairs, filing cabinets, conferencetables
All IT-related costs, I nternet connections, wireless costs, and so on
Project Fidd-Office Expenses:
m Suppliesfor office equipment, periodic maintenance
Copy machine supplies
m Fax machine supplies
m Utilities— power, telephone, sanitary, water
8 Postage, package deliveries, overnight delivery service
Wirelesscharges
= Reproductions
= Automobile and trucking expenses; repairs
m Travel expenses
® Security
Office maintenance and cleaning services
Site-Related Expenses
m Engineering (if requested)
m |nitial survey, interim lay-outs, final survey
Testing
® Shop drawings— receipt,review, and transmission toA/E, and then
their return to the appropriate subcontractor/vendor
m Asbuilt drawings (either preparation, or the review o drawings
prepared by others)
m Safety/first aid
= Photographs
Project Maintenance (if requested)
m Site security —fencing; including maintenance, lighting
= Erosion control
m Access roads— installation and maintenance
m Fire extinguishers and maintenance o same
m Personal safety equipment
= Portable toilets—ddivery and periodic maintenance
= Clean-upldust control
Dumpster services
m Trash chutes
Pest control

The joint venture agreement

I ntoday's marketplace, large national and international buildingfirms
are venturing into new geographic areas seeking work to increase or
maintain their already substantial annual volume. These incursions
are often the result o their national account clients building in a new
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geographicarea, or construction giants who are just lookingto increase
their market share. Expansionsinto 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 partnersto 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 responsibilitiesand shared
profitsto enrich both parties. Atypical joint venture agreement (contract)
is set forth in Figure 2.4 for those interested in pursuing this type o
work.

Turnkey contracts

Turnkey contracts are often associated with the process engineering
industry in the design and construction o petrochemical and chemical
plants wherethe owner i s al so buying the design and engineering expert-
ise of the contractor. Although there are several variations on the
turnkey contract concept, the most universally accepted definitionisa
project whose costs will not be paid until the contractor completesthe
project and "turnsthe keys' over to the owner. I n aturnkey project, the
cost of fundsrequired by the contractor to pay for all expensesincurred
over thelife o 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.

Build-operate-transfer

The build-operate-transfer (BOT) concept gained popularity in thelast
three decades o the twentieth century, but moresoin Europe and Asia
thaninthe United States. It isa processwhereby the builderldevel oper
provides architectural, engineering, construction, and financial serv-
icesto construct a project whichthey will not only bui | d, but also oper-
ate for a specific number o years before transferring the title to the
owner. These projects are applicable where a revenue-producing facil-
ity will be constructed since the concept o BOT is based upon the
builderldeveloper receiving sufficient revenue to cover design, con-
struction, financing, and operational costswhilealso generating a profit.
BOT-type undertakings typically appear in the public sector and con-
sist o such revenue-producing projects astoll roads, bridges, and tun-
nels. Although dozensd these BOT projects, and their variations, have
been built in Asia, Great Britain, and Europe, the Dulles Toll Road in
Virginiaisoned only afew of America’s venturesinto this sophisticated
project delivery system.
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JOINT VENTURE AGREEMENT

THISAGREEMENT made and entered into this day of P - .
by and between
WITNESSETH:
WHEREAS.
(hereinafterOwner) has

advertised for bidsfor the construction o

which bids are to be submitted on or about
and

WHEREAS. the partiesheretohaveagreed toformaJoint Venturetosubmitajoint bid for and.
if possible, to obtain a contract with Owner for such construction.

WHEREAS, the partiesdesireto enter intoa joint Ventureagreementin order to fix and define
between themselves their respectiveinterest and liabilities in connection with the submission o
such bidsand the performanced such construction contract in theevent that it isawarded to them.

NOW, THEREFORE, in consideration of the mutual promisesand 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 further purpose o performing and completing such construction contract
in theevent that it isawarded tothemon such joint bid, and the parties hereby agree that such bid
shall befiledand such consuuction contract, if awarded to them, shall be performed and completed
by them asa joint venture subject to the foll owing termsand conditions:

1 NAME ANDSCOPE OF JOINT VENTURE

11 Thebidshall befiled and theconstruction contract, if awarded to the partieshereto, shall
be entered into in the names d the partiesas joint venturers,and the obligations d the parties
under such bid and construction contract shall be joint and severa. Such construction conuact. if
awarded to the parties hereto basedon their joint bid, shall becarriedout and performedby themin
the name of

,aJoint Venture"
(hereinafterJoint Venture)al| money. equipment, materials, suppliesand other property acquired
by the Joint Venture shall be held jointly in that name.

FIGURE 24 A typical joint venture contract.

Contracts with government agencies

Local, state, andfederal public agencies have contract formsthat some-
timesborrow heavily from those o theAmerican | nstitute of Architects
(AlA) or Associated General Contractors of America (AGC). They will
alsoinclude pagesd variouslocal, state, and federal lawsand ordinances,
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1.2 Nopaymentshall be madeby theJoint Ventureto any of the partiesheretoin reimbursement
o expenses incurred by such parties in connection with the preparation o the bid for and securinp
theaward d the construction contract, unless otherwise agreed in writing.

1.3 It is the intent d the parties hereto that the joint bid contemplated and provided for
herein shall besatisfactoryand acceptable to both parties. If the partiesare unable toagree upona
joint bid thisJoint VVentureshall terminate upon written notice by thedissenting party to theother
party or parties. which written notice shall be delivered to the other party or parties prior to the
timed the bid, and, in such event no party shall haveany liability to any other party or parties.

14 ThisAgreementshall not beinterpretedor construedsoastoextend beyond thesubmission
d such joint bid and the performanced such construction contract, nor to cresteany permanent
partnershipor permanent Joint Venturebetweenthe partiesand shall not limitany o the partiesin
their right to carry on their individual businessesfor their own benefit, including other work for
the Owner.

2 PROPORTIONATE SHARES

21 Except asotherwise provided in Paragraphs 4.2 and 43 hereof. the interestd the parties
in any profits and assetsand their respectiveshares in any lossesand liabilitiesthat may result from
thefilingd such joint bidand/or the performanced such construction conuact, shall beasfollows

%
%
%
%
with such percentages being referred to hereinafter as the respective party's Proportionate Share.

22 ltistheintention of this Agreement, and the parties hereby agreethat in theevent d any
losses arising out of, or resulting from the performanced said construction contract. each party
hereto shall assume and pay its Proponionate Share of such losses. If for any reason any one
o the partiesheretosustainsany liabilitiesor isrequiredto pay any lossesarisingout o or directly
connected with the performanced such construction conuact, or the execution o any surety bonds
or indemnity agreementsin connection therewith, which arein excessd itsProportionate Sharein
thelossesd theJoint Venture, theother party or partiesshall reimbursesuch party in suchamount
or amountsas the losses paid and liabilitiesassumed by such party exceed its Proportionate Share
in the total losses of the Joint Venture, o that eech member o the Joint Venture will then have
paid its Proportionate Share of such losses; and to that end each of the parties hereto agreesto
indemnify theother party or parties againstand tohold it harmlessfromany and all losses d said
Joint Venturethat arein excess of such party's Proportionate Share. Provided, however, that the
provisionsof this sub-paragraph shall be limited to lossesthat aredirectly connected with or arise
out of the performancedt said construction conuact and the executiond any bondsor indemnity
agreementsin connection therewith, and shall not relatetoor includeany specul ative, prospective,
incidental or indirect consequential lossesthat may be sustained or suffered by any o the parties
hereto.

2.3 The partiesshall, from time to time, executesuch applications for bonds and indemnity
agreemeno. and other documentsand papersas may be necessary i n connection with thesubmission
of said joint bid forand the performanced such construction contract. Provided, however, that
the liability of each of the parties hereto under any agreements to indemnify a surety company or
surety companiesshall beequal to the ProportionateShared eech d said garties in theJoint Venture

FIGURE24 (Continued.)

as well as executive orders that must be complied with. Under the
canopy o Equal Employment Opportunity (EEO), or provisionsfor 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 conditionsare oftenin print so small as
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24 Ifany d theparties hereto isasubsidiaryof another corporation. the performanceby such
subsidiary d the obligations assumed hereunder shall be guaranteed by the parent corporation of
any such subsidiary.

3 MANAGEMENT OFJOINT 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 o said construction contract shall be vested in the Management
Committee, which may, from time to timedelegateall or any part d such authority tooned the
partiesand/or to any individual or individuals upon unanimousconsentd the parties. Neither the
Management Committee nor any party heretoshall havetheauthority toact for or bind any other
party except in connection with the performanced said construction contract. Except as provided
in Paragraphs4.2 and 4.3 each party shall have a voice in the Management Committee equal to
itsProportionate Share. Exceptasotherwise noted herein the M anagement Committee may act upon
consent d 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

Ropresentative Alernme

Representative Alierate

Rapresentative Alwrmate

Such designationsmay be changed by any party at any time upon written notice to the other
partiesby the Chief Executive of such party.

3.2
ishereby designated as the M anaging Party, subject, however, to the superior authority and conuol
of the ManagementCommittee. The Managing Party. shall appoint the Project Manager through
whom the Managing Party shall havedirect chargeover and supervision of all operational matters
necessary to and connected with the performanced said contract, except asotherwise provided herein.

33 Any delegation of authority to any individua or party may be revoked by majority vote
of al 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
individua to servein that capacity who isacceptableto the parties hereto.

34 Decisons (or, at their option, the establishment of Guidelines to be followed by the
Managing Party) regarding the following matters shall be made upon the unanimousvoted the
Management Committee:

a.) Significant financial matters such as borrowing, debt guarantees, iease commitmentsand
theinvestment policy with respect to Joint Venturefunds.

b.) Thesded Joint Venture assts including the terms d such saleand the agent therefor, if any.

¢.) Settlements,in excessof a threshold amount set by the Management Committee, d claims
or litigation by or against the Joint Venture.

d.) Transactions between any joint venturer and the Joint Venture, includingagreements, if
any, concerning ratesd payment or reimbursementfor employees, equipment. temporary
or permanent materials, or management, data processingand/or other sarvices

FIGURE2.4 (Continued.)

to defy readability, but must nevertheless be read and understood. Some
of the morefrequently encountered acts and their provisionsareset 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 o the
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3.5 The Managing Party shall be designated as the "'tax matters partner” (assaid term is
used in sections6221 through 6232 of the Internal Revenue Code) for the Joint Venture.

8.6 Management Committee meetings shall be held asneeded, butin no#+#nt less frequentdy
than once every three months. Job progress reparys, arecently updated consiruction schedule, and
the most recent copies of the financia reparts described in Paragraph 52 shall h+ presented and
reviewed by the parties at such meetings. Any other mattersaf interest to the Joint Venturemay
be investigated at, or aSa result of, such meetings. Any'vﬁ)erty nay. upon writen noticefifieen (15)
daysin advance of same, call a Special Meering of the Management Commiteee.

93 Nowwithstanding the provisions of Paragraph 38, if any dispute between the parties
affects or threatens the orderly or timely progr#ss of the Work. the Joint Venture shall proceed
with the Work asdirected by the Managing Party in writing, whose decision wirh respect to matters
affecting the prosecution of the Work shall te final and binding untess an objecting party provides
written noticeof its abjertions Within twenty {20} days after receipt@! the Managing Parry's written
directive. In nOevent shall any dispute¢ t= permitted to delay the progress of the Vor k.

3.8 In the event d any dispute, including those which have been the subject of a formal
objection pursuant w FParagrapn 3.7. the parties shall exhaust svary effort to seule or dispose of
same. If, dter the Chiaf Executive Qificers of all of the parties have met on no l#ss ihan two
separate 0CCasioNSin an anempt to settle or dispose of such dispute, then such dispute shall be
settled by arbitration under the American Arbitration Association Construction | ndust ry Rules, and
judgement upon the award rendered by the arbitrator (s) may be entered in any court having
jurisdicuon, and the arbirration deci si on shall befinat and binding on the Joint Ventureand on
all parties. The venued such an arbitration shall be

4. CAPITAL CONTRIBUTIONSAND DEFAULT

4.1 The Management Committee shall fromtime to time determine theamount of working
capital required tocarry outand perform said construction contract, and each party shall contribute
its ProportionateShared such working capital whenever requested to do so. Such contributions
shall be made within ten (10) daysafier request therefore.

42 IEany parry failser isunable to provide in propsrtionais share of the funds required by
the Joint ¥enuure, the inmterest of said parey in thereturn of investment and profics ¢ this Joint
Venture shall be decreased tothe proportion that theamountactually provided by it bears tothe total
amount of thefunds provided byall partiss, and the interestofany gaeey which may have contributed
morethan its proportianate sham of such funds shall be increased in the same proportion, Nothing
conained herein shall increase OF decrease the propordionate liability of the parties hereto for
| osses suifared or sustal ned by the Joint \enture. The amount unpaid. plus simple interesy which
shall bechargedat therate p ayear of 3% above the prime rated interest charged by the Mor gan
Guaranty & Trust Company of New York (but not exceeding the maximum allowed by law), shall
continue @ b+ a charge agai nst the defaulting party until zepayment. It is understood that the
subsequent paymment of wor ki ng S@pital inarrears byany party hereto, which has failed or refused or
was unable 0 conwibure its appropriate share of the working capim! and funds, shall not cure

(111(;: delfauh d such party, except by theexpresswrittenconsent o theother parties hereto not so in
ault.

Reduction in a defaulting party's share of the profitsand increases in the share of the other
parties shall becalculatedas of thetimed eachdefaultin contributions and asof thetimed excess
contributions by other parties. The profit shares as so adjusted may be further adjusted to reflect
any subsequent default or excesscontributions.

FIGURE24 (Continued.)

country by the Department o Labor, for laborers and tradesmen hired
to work on federally funded construction projects valued in excess o
$2000. Davis-Bacon also applies where federal funds have been pro-
vided for local and state projects. A prevailing wage rate schedule is
includedinthebid documentsfor the contractor's usein preparing their
estimate and, if awarded a contract, these rates are to be employed as
a minimum wagefor all workers hired for the project.
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Thedefaulting party shall have no representativeon the Management Committeeand shall
have no right to participate in theaffairsof the Joint Venture until either (1) all o thedefaulted
contributions and default interest have been paid to the Joint Ventureor (2) distributions to the
glorggrefa}ulting partieshave included repayment o all of theexcess contributionsand payment o

aultinterest.

43 If any party heretoshall dissolve; become bankrupt, or shall filea voluntary petition in
bankruptcy. the remaining party or partlashall doall things necessary to wind up theaffairs of
this Joint Venture, including the completion o said construction contact. che collection d all
monies and property due to the Joint Venture, the payment of all debtsand liabilitiesd’ the Joint
Venture, and thedistribution d itsassets. Such dissolved or bankrupt pany shall have nofurther
voicein the performanceaf said construction contract or in the managementd theJoint Venture,
nor shall any trustee, legal representative, or successor of any type. The participation d such
dissolved or bankrupt party, or its representative, in the profltso‘ the Joint Venture shall be
limited to that Net Proportion (Contributionsd defaulting pany minus default interest charges)
which thecontributions o such party to theworking capital of theJoint Venture bearsto thetotal
contributions to such working capital made by all d the parties, but such dissolved or bankrupt
party and its representativesshall be charged with and shall be liablefor its full share, asfixed in
Section 2 hereof, of any and al] losses that may be suffered by theJoint Ventureunder said construction
conuact, or any additions or supplements thereto or modifications thereof.

5. BANKING AND ACCOUNTING

51 Allcontributionsolworkingcapital madeby the partieshereto, and all other fundsreceived
by the Joint Venture in connection with the performanced said construction contact, shall be
depositedin such bank or banksas the parties may designatein separate bankaccount (s)bearing the
name of this Joint Venture. Withdrawalsd such funds may be madein such formand by such
personsasthe partiesmay from timeto timedirect. All persons authorized to draw against thefunds
d the Joint Ventureshall be bonded in such company or companies and in such amounts as the
partiesshall determine.

5.2 Separate books of accountd thetransactions of theJoint Venture shall bekeptin accordance
with generally accepted accounting principles. Such books, and all records of the Joint Venture,
shall beavailablefor inspection by any party at any reasonabletime. Periodicauditsshall bemade
d such booksat such timesand by such personsas the parties may direct, with a certified audit
performed annual ly (unless otherwise agreed, i nwriting, by theparti &herao)andcopi esof theaudit
reportsshall be furnished to each party. Monthly financia statements and cost reports shall be
prepared, with conuact profit reportedon a Percentage-of-Compl etion method. No lessfrequently
than every three months forecastsof cash flow, final contract revenue, cost and profit and reports
setting forth the statusdf changerequests, shal | be preparedand copiesfurnishedto each party. Upon
completion of theconstruetion conuact, afinal audit shall bemadeand copiesdf such audit report
shall befurnished toeach o the pares.

6. MISCELLANEQUS

61 Thepartiesmay determine from time to timeduring the course of thisAgreement that some
of theassets held and acquired by the Joint Venture may bedividedamong or paid to the partiesin
accordancewith their Proportionate Shares. Upon thecompletion o theconstructionconuact, the
assets held and acquired by the Joint Ventureshall be divided between the partiesand the profits
or lossesaccruedin the performanced said contract shall bedivided betweenor paid by the parties,
as thecase may be, in accordancewith the termsdf this Agreement, and this Agreement shall then

FIGURE 24 (Continued.)

This "prevailing wage rate" is generally close to union labor rates
and includes not only the hourly wage ratefor each trade but also a pro-
visionfor fringe benefit levels, whichif not met by the contractor, must
be paid to the worker "in kind." For example, if a wage rate o $15 per
hour isrequired and fringe benefitsworth another $5 per hour are also
mandatory, acontractor must accountfor $5in fi-inges, or add any short-
fall tothe worker's weekly paycheck. Theonly workers who can be paid
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terminaze; provided, however, that if elaims of any nature ¢ legal action of any tyee are brought
against the Joint Vemure orany of theparties alany time after such distribution by any third party or
partiss NOt signatary to this Agreement and such ¢aims and/or legal action relate to or aise out
of this Agreement, the performanceof rthe Construction Contract and/er the work product
thereat, this Agreement shall be considered tohave rermained in full forceand effect and the rights
and obligations of the parties hereto with respect o such matiers shall bs determined by this
Agreement, the passage of time notwithstanding.

6.2 The interests and rights of each party in this Joint Ventureshall not be transferable or
assignable, except that any party may assign itsshare in any money to be received by it from the
Joint Venturefor the purpose o obtainingaloan or loansfrom 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 theJoint Venture and, asappropriate, thejoint venturers,individually,shall beas mutually
agreed by the parties. Said insurance program shall not necessarily be limited by the minimum
requirements set forth in the contract with the Owner and shall clearly define what liabilities, if
any, are to beinsured against by each joint venturer.

64 This Agreement shall be construed and governed by the lawsd
65 The following Attachmentsare attached hereto and made a part hereof:
A Policy Statement on Business Conduct

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

ATTEST:

ATTEST:

ATTEST:

FIGURE 24 (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
hoursand safety standardsAct (CWHSSA) requires thecontractor to pay
time and a half for overtime hours (over 40 in any workweek).

The Copeland Act. The Copeland Act (Anti-Kickback Act) makesit a
crimefor anyoneto 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 wagerates, 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. Thislaw makesthe 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 complianceisrequired (Figure 2.5)
with the submission of weekly payroll costs on special forms provided
inthe 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 iscritical that they read all of the bid documents, particu-
larly the general, supplementary, and special conditions section of the
specifications.

General and supplementary provisions. | nthegeneral and supplementary
conditions section o the specifications, there are stipul ationsdealing with
subcontractors and methods by which equal opportunity requirementsare
to be met. Somesectionsd the specifications may dictate how asitelogis
ticsplanisto beestablished, while other itemsincludethe various close-
out procedures and requirements that must be addressed.

Special conditions. The special conditions portion o the contract spec-
ificationsin many public works projects include limitations on fees to
be applied to change-order work, and if present, these provisions should
beincluded 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 asfollows:

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
toinclude 5-percent overhead and profit.
Subcontractors are permitted the same overhead and profit asthat just
outlined for the general contractor performing work with their own forces.
Tota subcontractor fees, including those of their subcontractors, cannot
exceed the amountsstipulated in the preceding section.

Requirements for payment for the offsite storage of materials and
equipment arefrequently spelled out i nthissection of the specifications.
If materialsor equipment arestoredin alocation any distancefromthe
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Wageand Haur Division Budget Buresu No. 44-R1093

STATEMENT CF COVPLI ANCE

L . do hereby state:
(Name of signatory party) itle!
(1) That | pay or supervise the payment of the persons emp by on the
(Contractor or Subcontractor)
that during the payrolt period commencingonthe . dayo f . 19_and ending the __day o f . 19__, all persons employed on

said project have been paid the full weekly wages eumed that &0 nb-mnvebeeuor will K made either directly Or indicectdy mor on behaif of said
from the full weekly wages earned by any person and that no deductions have been made either

(Contractor or Subcontractar)
directly & indirectly from the full wages earned by m y person, other than permissible deductions as defined in Regulations, Part 3 (29 CFR Subtitle
A).i  dhy the Secretary Of Labor under the Copeland Acy, as Amended (48 Stat. 948, 63 Stat. 108, 72 Stat. 967: 76 Stat. 357; 40 U.S.C. 276¢),
and described below:

@ mzmpaymmmmmummmmk mbminedfortbubovepalodnecnnwandmplae mm.’newage
wates for iaborers or mechanics comtained therein are oot less than the ble wage riies ined in any wage P
dmcmlhttbechss-ﬁummmfmlumformhhbomumﬂcmfomum&ewkkperformed

(3) That any apprentices employed in the above period are duly registered in « bons fids apprenticeshi g 1 with 2 State
apprenticeship agency recognized by the Bureay of Apprenticeship and Trainiag, !.lnmdsumbmrumofm« or:{mmmw
exists in a State, are registered with the Bureau of Appreaticeship and Training, United State Deperiment of Labo;

(4) That:
(a) WHERE FRINGE BENEFITS ARE PAl DTO APPROVED PLANS. FUNDS, OR PROGRAMS
Dmmmmmwnmmpunmmummwmmmmmm
payments of fringe benefits as listed in the contract have been or will be made to appropriated programs for the
benefit of such employees, except as noted in Section 4(c) below,

® WHERE FRINGE BENEFITS ARE PAID IN CASH
 Each Laborer o mechanic listed in the above referenced payroll has been paid as indicated on the payroll, an
amount not less than the sum of the applicable basic bourly wage rate plms the amount of the required fringe benefits
a5 listed in the contract, except as noted in section #(c) below,

[c) EXCEPTIONS
=

EXCEPTIONS (CRAFT)

The wilful Fulsification of any of tse shove susments outy Arbjesi the Contractor o fubeocenscios e civil ar criminal prosocation. See sectien 1001 of titke 18 and section 231 of e
31 of the Usiizd Sesms code.

e r————e
Form WH-J40 (1/68) Parchase thia form directly from the Supt. uf-D-u-u-

FIGURE 25 Certification of wage compliance.

jobsite, there may be provisionsin 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 o these provisionsat thetime
o contract negotiationsto avoid misunderstandingsat alater date. The
project manager should never assume that the subcontractor hasread and
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understood all of these miscellaneousprovisions. It hasbeen theauthor's
experience that very few subcontractors thoroughly read any o 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
intheform o aletter, transmitted to the contractor by the government
agency,istheofficial notification o the starting date o the contract —the
datefrom which the contract time will be charged. | n some cases, there
may betwo Noticesto Proceed: thefirst oneissued for mobilization of the
contractor's field office (the contract timeclock generally does not start
with this notification), and the second one stipul ating when the contrac-
tor isto commence construction (thisone does start the contract clock).

Public Works provisionsthat can affect subcontractor negotiations. Prompt
payment provisions are being included i n anincreasing number of public
worksprojects. The" pay-when-paid” clausein 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 subcontractorswithin 30 daysdf receipt of payment.
These subcontractors, in turn, must pay their subcontractors within
30 daysdf receipt of their payment. If payment isto bedelayed, the con-
tractor or subcontractor must respond in writing stating the reason for
the delayed payment (for exampl e, subcontractor isin default of the con-
tract, or must replace defective work, or hasfailed to pay the vendor).

Change-orderclauses in governmentcontracts. Some contracts may con-
tain clauses which state that no changes other than those for project
enrichment or extrawork ordered by theowner's representativeor archi-
tect will be approved. Theterm enrichment can have one meaning for
the owner, but a different onefor the contractor.

What about itemsadded when thelocal 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, isthisa
legitimate change order falling within the concept of enrichment?A con-
tractor could argue strongly that thisisa compliance with coderequire-
ment, and without these extra cost itemsthe project isworthlesssince
it will not receive a certificate of occupancy. That surely qualifies these
added cost items as enrichments.

ATA Document A201, 1997 edition, specifically mentionsthat the con-
tractor is not required to ascertain that the contract documents arein
accordance with building codes (more on this subject in Chapter 3).
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Administeringcontracts 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 totheletter by an
overzeal ousinspector.

Watch for owner-inserted changes to the standard contract. Rareisthat
contract for private sector work that's not amended by an owner's lawyer.
Some of theamendmentsto 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
timeto read and understand all o the terms and conditionsin a con-
tract, aswell asthe content of all of the exhibitsand addenda attached
toit. Thefollowingisasample 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 drawings—“The contractor shall submit complete
and accurate submittal dataat thefirst submission. If the submittal
is returned requiring resubmittal, only one such additional submit-
tal will bereviewed at the owner's cost. Any additional submittal swill
bereviewed at the contractor's cost."

Schedules—"1f any of thework is not on schedul e, the contractor shall
immediately advise the owner in writing of proposed action to bring
the work back on schedule. I n such an event, the owner will require
thecontractor to work such additional timeover regular hours (includ-
ing Saturdays, Sundays, and holidays) at 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 thistype and has
knowledged theconstruction andfinished product.” Thisisatrapyet
tobesprung. If some minor portionsadf work are omitted from thecon-
tract documents, the contractor may be required to provide them at
no cost since they have acknowledged having constructed several sim-
ilar projects.

"If thedrawings and specifications conflict, then the greater quantity
and/or quality shall apply."

Article 7 of the General Conditions--Changes in the Work
"The owner at all timesshall have theright 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 unableto agree ontheamount o any
cost or credit to the owner resulting from a change in the work, the
contractor shall promptly proceed with, and diligently prosecute, such
changeinwork 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 extrawork if the cost of this work
isin dispute prior to starting the work. The preferable method in
such a case is to invoke the Construction Change Directive proce
dures, asoutlined in the standard AIA contract.

Article 9 of the General Conditions —Paymentsand Completion

"Unlessotherwiseagreed toin writing by the owner, the project shall
not beconsidered substantially completeif theitemsinthe punchlist
would reasonably require more than two weeks to complete.”

Article 13 of the General Conditions —Miscellaneous Provisions. Thefollowing

provision typeisapplicable primarily to renovation and rehab work.

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

Contingency accounts may include limits on what can be considered
acontingency item, such asoutlined in the following:

"Any estimating errorsor other errorsin the contractor's bid are not
cause for reimbursement from the contingency account.”

"Any funds remainingin 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 o the contingency reserveisthe
maximum sum that the contractor will seek or is entitled to recover
from the owner for coststhat fall within the categories and definition
of contingency costs."

The potential for restrictive clausesin the contract documents, some-

times in obscure places, makes it important for a project manager to
carefully review the owner's agreement, highlight theimportant provi-
sions, and be ready to deal with them if the occasion arises.
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The General Conditions to the
Construction Contract

Most construction contracts are supplemented by other documentssuch
asgeneral, supplementary, and special conditions. These supplementary
contract obligations may beincorporated into the project specifications
manual or in stand-al one documents. The most widely used contract sup-
plement isthe American I nstitute 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 givethem theattention 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 ATA A201—General Conditions of the Contract
for Construction was dated 1987 and sometimesis 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 at least once, and
re-read selected sectionsfrom time to time to either support a position
or defend against one. Let's look at some of the provisions of this docu-
ment and how they affect the administration o a project.

Article 1: General provisions—-the contract
documents

Along with defining the components of the contract documents,
Section 1.5.2 inArticle 1requiresthecontractor to stipulatethat they
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have visited the site and are somewhat familiar with local conditions
under which the work isto be performed. Thisisnot a statement to be
taken lightly, and quite often a contractor's failure tovisit 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
isencountered, which would have been apparent uponvisitingthesite,
it may bevery difficult toinitiate a claimfor extrawork based uponthe
notion that itscondition wasn't noted in the contract documents.

Let's say an abandoned well wasfoundin theareadf a proposed foot-
ing, andthewell cap or well cover wasclearly visible. Thearchitect could
invoke the provisions of Article 1 as the reason for disallowing a con-
tractor's claim for additional costsfor a structural fill required to raise
the subgrade under thefooting 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 cap/cover to determineits depth. Notifying the
architect during the bid process would have clarified this matter.

Article 2: Owner

A provisioninArticle 2 directsthe owner to designatein writing arep-
resentative with the authority to bind the owner to matters requiring
an owner's approval or authorization. Thisappointment o an owner's
representative can speed up the communication process between the
contractor and owner when field conditionsoccur that require a prompt
ownerlarchitect decision. This section of the General Conditions also
stipulatesthat theowner i sobliged to present reasonabl e 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 writingto the owner and requesting the same.
Another proviso deals with reproducibles. Unlessthe 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 aswell? A strong case could be made for several
setsfor major subcontractors, and oneset for minor subcontractors.) The
owner, per thisarticle, hastheright to subcontract portions of thework
by giving written notice to the general contractor. (Author'snote: 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 theowner hastheright todo so, a prudent
general contractor should respond by requestingthat they be held harm-
lessfrom any labor disputes that arise out of these arrangements.)
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Article 3: Contractor

Article 3is a key component and should be read and comprehended
fully. Thisistruein part because it deals with shop drawings and
requires the contractor to takefield dimensions of any existing condi-
tionsrelated to the work; thus, any errors, omissions, or inconsisten-
cies discovered should be reported promptly to the architect. In
subparagraph 3.12.4 and 3.12.5, this article statesthat shop drawings
are not contract drawings. (This voids a contractor's argument that
approval o ashop drawingis proof that theitem 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 infact isenti-
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
intheir entirety.

With respecttothereview o contract documentsfor errorsand omis-
sions, it isrecognized that such a review is being performed by a con-
tractor and not a licensed design professional, thusthe contractor i s not
required to ascertain that the plans and specificationsarein 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 omissionsin 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 thecontractor responsibility and control over con-
struction means, methods, techniques, and sequences unlessthe con-
tract documents dictate otherwise. | n another section, it restatesthat
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 thoselast-minute additionsto the scope of work when building offi-
cials, during one of their many walk-through inspections, require
moreexit lights, firealarm devices, and soon.) The contractor i sobli-
gated in this section of the General Conditionsto submit a construc-
tion schedule for the architect's information. (Previousissues of this
A201 document required submission of a schedule for the architect's
approval.)

The question of "costs’ to be included in an allowance is frequently
raised by the contractor and owner who often don't agreeon what isto
beincluded or excluded. For example, doesan allowanceinclude 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 i n the contract, an allowance includes

The cost to the contractor of all materials, labor, and equipment for
theitem 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
includedin the contract sum

The contractor's overhead and profit for the allowance, which should
beincluded 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 isto be adjusted by a change order and shall
reflect the difference between the actual cost and the allowance. If the
actual cost o the allowance exceedsitscontract value, the contractor's
overhead and profit can be added to the coverage amount when a change
order isissued. 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." Thearchi-
tect is charged with the duty to review shop drawings with reasonable
promptness. (Theexact timeframefor shop drawing review isfrequently
spelled out in other parts dof the contract documents—for instance, spe-
cial, supplementary conditions— butthe word " reasonabl €" does restrict
the review time frame to some degree.)

The architect is charged with the authority to interpret and decide
mattersconcerning performance or requirements of the contract docu-
ments or interpretationsand decisions consistent with theintent of, or
reasonably inferable from, the contract documents. (Author'snote: There
appears to be a lack d checks and balances in this arrangement. The
person who prepared the plansand specsisgiven authority tointerpret
these documents and rule on their intent. Thisislike asking thefox to
watch the proverbial chicken coop!)

Article 4.2.7 stipulatesthat architect approval o a specificitem does
not indicate approval o an assembly to which theitem isa component.
This provision could apply to avalue engineering proposal presented by
the contractor where one component of an assembly issubstituted and
approved, but its substitutioninvalidatesthe assembly. For example, the
substitution of the type or gauge o 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 beissued 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 o the event asthe time frame within
which the claim must be filed. The subject of claimsfor concealed con-
ditions or unknown conditions cited in subparagraph 4.3.4 make it an
important section to read and understand. Thesentencereferring to" dif-
fering conditions" may be helpful for those contractorsfiling 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. Thereisafinelegal line between "differing
conditions" and "materially different conditions,” just ask your company
attorney.

When the contract labels all sitework as "unclassified,”" this in effect
meansthat whatever del eterious material thecontractor uncoversmust be
removed and repl aced with acceptabl efill, at nocost totheowner. However,
if such aclaim is based upon conditions uncovered that vary significantly
from those anticipated after a reasonablereview d the geotechnical report,
invoking the" differingconditions” provisions o subparagraph 4.3.4may
allow the contractor to recover some d these extra costs.

Another important part of thisarticleissubparagraph 4.3.10which
disallows any claims for consequential damages. This theoretically
deniesthe contractor theright to usethe Eichleay formula, whichisa
method to establish a contractor's claim to recoup unabsorbed or
underabsorbed corporate overhead costsin delay claims. Dispute res-
olution procedures areincluded in Article 4 and mediation is deemed
thefirst step in that endeavor. If mediation fails to resolve the claim,
arbitration isthe next stepin the process, thus several paragraphsin
this section outline the steps to be taken to invoke mediation and
arbitration.

Subparagraph 4.5.4isentitled’'Limitation on Consolidation or Joinder,"
which may be o interest to general contractorsif they have reached the
arbitration stagein dispute resolution matters. Theterm joinder means
tojoinwith. If, for example, both general contractor and subcontractor have
aclaim against the owner, they cannot join together i n onearbitration pro-
ceeding, but must pursue their claims individually — the subcontractor
should file for arbitration against the general contractor, and the general
contractor should filefor arbitration against theowner, if suchisthecase.

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 asto whether the owner has objectionsto any o the
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subcontractors presented. The contractor i scautioned not to proceed to
contract with a subcontractor which the owner/architect hasobjected to;
however, if the rejected subcontractor could have been deemed reason-
ably capable of performingthework, thecontract sumwill beincreased
or decreased by the substitution of an owner-acceptable subcontractor.
When a general contractor i sconsidering invoking thisprovision, 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 withtheowner's assessment, they must respond tothe
ownerinaletter statingtheir views, all of which should be properly and
completely documented.

The author of this book had just such an experience asthis when he
was requested to obtain bids on low voltage al arm systems for a senior
livingcommunity project. Theowner rejected all subcontractors' bidsand
requested that a bid be solicited by alow-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, andfailed to deliver material sand equipment inatimely
fashion. It was apparent that this vendor felt that their " preferred
position with the owner would cover a multitude of sins, until theauthor
sent aletter to the owner advising them of serious delaysin the offing
unlesstheir vendor met the current project's demands. Withina day or
two the much needed equipment arrived at the jobsite.

Provisionsin this article require the contractor to bind all subcon-
tractorsto the contractor by the terms of the contract documents and
assume all obligations and responsibilities which the contractor main-
tainstoward theowner. Thisisa standard" pass-through™ provisionwhich
isactually beneficial tothe general contractor. According to Article 5.4
the general contractor must include in their subcontract agreement a
provision alowing 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. Thisallowstheowner
some degree of protection in case a general contractor defaults on the
project. Rather than renegotiate with existing subcontractors to com-
pletethework, possibly at 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, asstated previoudly, if the general contractor antic-
ipates that a conflict could arise due to collective bargaining agree-
ments, theowner must be advised o these potential problemsin 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 an
agreement between owner, contractor, and architect, but a CCD can be
issued by an owner requesting a change in the contract scope when
thereis no agreement on cost.

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

A mutual acceptance o alump sum, properly itemized and documented.

Unit pricescontained in the contract (if, in fact, thereare any in the
contract)

The cog—to be determined in a manner agreed upon by all parties
as well as a mutually acceptable fixed amount or percentagefor the
contractor's fee and overhead

A time and material cost approach, which should include

Thecost of labor and fringe benefits

The cost of materials, supplies, and equipment, including trans-
portation costs

Therental costs d equipment whether rented or company-owned
Thecosts 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 o importance to contractors
and statesthat all amountsinthe CCD not in dispute can beincluded
inthecurrent application for payment. Thisisan important consider-
ation because it meansthat an interim billingcan beincluded 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. Will the contract
time remain unchanged, or will it decrease or increase?

Article 8: Time

Thedefinition of " contract time" isincluded in Article 8. Unless stated
otherwise, the Contract Timeisthe period o 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
timearetobehandled areincluded inthissectiond thegeneral conditions.

Article 9: Payments and completion

InArticle 9, the contractor is directed to submit a Schedule of Vaues
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 o Valueswill beincorporated in thecontractor's monthly
requisition requestsand servesasthebasisfor determining the percent
of completion for each lineitem in that requisition.

Thisarticlestipulatesthat payment isallowed for the onsite storage
of materials and equipment, but any request for offsite storage pay-
ments must be madetothe architect inwriting, andisconditional upon
meeting the following terms and conditions:

Apresentation of a procedure by the general contractor toinsurethat
thetitle to the materials/equipment will passto the owner. Thiscan
be accomplished by submittingabill of sale, whichwill automatically
transfer thetitle tothe owner once payment isreceived.

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

Aninsurancecertificate i sfurnished which documentsthat coverage
will remain in effect during storage and transportation tothesite.

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

If defective work has not been repaired/replaced

If third-party claims have been filed

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

If reasonable evidence exists that the work cannot be completed for
the unpaid balance o the contract sum

If there's damageto the owner or another contractor

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

If the contractor consistently failsto perform the work i n accordance
with the contract documents

Article9 d thegeneral conditionsdocument directsthecontractor to pay
each subcontractor upon receipt of the owner's payment theamount which
each subcontractor isentitled to receive. This, in effect, isconfirmation of
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the standard "pay when paid" clause. Thisarticle states that subcontrac-
torsmay, upon written request to thearchitect, obtaininformationregard-
ing percentage d completion paid by the owner to the contractor for their
portion d the work.

Article 9 also deals with the subject o Substantial Completion, both
definingthisstaged completion and payments due the contractor when
this phase o construction has been achieved. Partial occupancy and/or
use d the projectisdescribedinArticle 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 doesthe following:

Providesan affidavit stating that all labor, material s, and equi pment
incorporated into the building have been paid for

Produces a certificateas evidencethat insurancewill remain in effect
for 30 days after final payment and will not be canceled prior to that
date

Providesa written statement that the contractor isaware d no reason
that current insurance coverage will not be renewable to cover the
period set forth in the contract documents

Shows consent o surety tofinal 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 d the
contract—for instance, afinal waiver o 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 o the absence or presence
o any hazardous materialslikely 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

I n conjunctionwith specificlimits o 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 df thework to beinspected 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 at 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 costswill be borne by the owner, but if defective work
isexposed, all coststo remove, repair, and replace will becomethe 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 o this article, if during the one-
year warranty period the owner failsto notify the contractor o work to
be corrected (thereby not affording the contractor an opportunity to do
s0), 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 inArticle 13, seemingly misplaced, is a statement concerning
the payment o interest on late remittances to the contractor. Article
13.6.1stipulates that, in the absence of an agreement to the contrary,
interest will accrue on paymentsto the contractor that remain unpaid
from the date payment is due. Theinterest rate will be the prevailing
one at the place where the project islocated.

Article 14: Termination or suspension
of the contract

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

The 1987 edition of AIA A201

The current 1997 issue o 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 thisolder document and take note of its prede-
CEssor provisions.
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AlA Document A201CMa—General
Conditions for the Construction
Manager Contract

Although many of the provisionscontainedinAIA A20laresimilar tothose
includedintheconstruction manager (CM) version, thereareenoughfun-
damental differencestowarrant a project manager administering a con-
struction manager contract to read this document from cover to cover at
least once. Article 3 df the CM version o the General Conditions defines
the Contractor as the person or entity that performs the construction
administered by the construction manager. The contractor isto" carefully
study and comparethecontract documents with each other,” andthey are
not liable to the owner, construction manager, or architect for "damage
resulting from errors, inconsistencies, or omissions" unlessthecontractor
recognized these deficienciesand "knowingly failed to report it."

This article requires the contractor to take field dimensions, as
required, and compare them with thoseindicated onthe contract draw-
ings. The contractor is also directed to report any errors, omissions,
and inconsistencies tothe construction manager and architect promptly.
A provision in Paragraph 3.7.3statesthat 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” i s discussed in this article and defines the
elements o cost allowed for incorporation in the allowance item.
Provisions for the submission o 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 ATA and CM versions can mean quite
abit when a contractor is assembling a claim for delays. An "approved"
schedul e becomesa baseline schedul e, and deviationsfrom that baseline
schedule canform the basisfor requestsfor compensabl e costs associated
with the delays. When the scheduleis submitted for informational pur-
poses, it servesthat purpose only—for information, not acceptance.

Article 4 of A201/Cma establishes the basic responsibilities of the
construction manager:

The CM will determine, in general, if the work isbeinginstalled in
accordance with the contract documents and will inspect for defects
and deficienciesin the work.

m The CM will provide coordination of activitiesrequired for the work
o the contractors under their supervision.

® The CM will review and certify all requestsfor payment.
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Although thearchitect will havetheright to reject work that does not
conform to the contract documents, no such action will take place
until theconstruction manager hasbeen notified. Subject tothereview
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
asconsistent 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.

Article4.7.4 isentitled " Continuing Contract Performance™ and states
that pendingfinal resolution o aclaim, thecontractor shall proceed with
the performance o thecontract. All toooften, 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 thisclaim
(or change order, or dispute) is settled." Unfortunately, if that threat is
carried out, thecontractor will bedeclaredin default of thecontract and
their bargaining power will be significantly decreased.

Article 4 establishes arbitration as thefirst step in the dispute reso-
lution process. Article 7," Changesin the Work," followsmoreor lessthe
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 alump sum amount for the
work. Article 8, entitled "Time," includes discussions regarding delays
inthework, and contains a specific provision in subparagraph 8.3.3 that
allowsthecontractor to recover damages under other provisionsof the
contract documents.

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

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

TheAssociated General Contractors of America, Inc. (AGC) devel oped
aseriesd construction contractsand their AGC Document No.200 com-
binesa Standard Form of Agreement and General Conditionsbetween
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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 AIA A201 document, while other provisions may
have the same effect but are worded in a slightly different manner.
With respect to uncoveringerrors, omissions, and inconsistenciesin the
contract documents, AGC requires the contractor to promptly advise
theowner of any defectsin the plansand specifications, but recognizes
thefact that the contractor is not acting in the capacity o a licensed
design professional. |1 n other words, the contractor should not be held
accountable for building code or building regulation violations.

Thematter of warrantiesistreated quitedifferently fromthatinthe
AlA versiond the General Conditions. Althoughthecontractor isbound
by a one-year warranty, any extended warranties required by the con-
tract will be assigned tothe owner after thisstandard one-year warranty
period hasexpired. Theowner then assumestheresponsibility to notify
the vendor or subcontractor of warranty issues, and the contractor is
bound only to provide reasonable assistance i n 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 beto enforce safety rules and regul ations on the site.

Article 10.2, entitled "Mutual Waiver o 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, as Exhibit No.1, is a Dispute
Resolution Menu, a thoughtfully prepared series of stepsto betaken to
resolve disputes. The owner and contractor can elect to resolve any
potential disputesinoned fiveways, asindicated on thischecklist-type
form which has become anintegral part of construction contracts.

Using a Dispute Resolution Board (DRB), which consistsaf one member
selected by the owner, onesel ected by thecontractor, and athird by two
owner- and contractor-selected members. The DRB will meet periodi-
cally to track the construction process and make advisory recommen-
dationsalongtheway toavoid or settle any potential disputesor 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 (aprocesssimilar to mediation proceedings).

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

Litigation

The Engineers Joint Contract Documents
Committee General Conditions

In 1990, a joint committeecomposedd the National Society o Professional
Engineers, the Consulting Engineers Council, the American Society of
Civil Engineersand the Construction Specifications|nstitute prepared
several contract documents for use by engineers. I n cases where road-
work, infrastructure, or other civil engineering projects are concerned,
engineersarethedesigners, and it wasfelt that these designers should
have their own contract and General Conditions documents.

The Standard General Conditionsd the Construction Contract, pre-
pared by the joint committee, includes a rather definitive index that
requires afull 12 pagesd 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 purposed theconferenceisto establish a workingunderstanding
o 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 o 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 noticethat the "intent" o the documentsisd equal
importanceto the scope defined by the plansand specifications. Although
several articles prohibit the design engineer from dictating means,
methods, techniques, sequences, or procedures d construction, the con-
tractor is prohibited from working overtime on Saturdays, Sundays, or
legal holidays without the written consent o 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 rgjection o work, and the approval o progress pay-
ments aresimilar to the ATA General Conditionsdocument, but Article
16, "Dispute Resolution," is rather unique. The Engineers Joint
Committee requiresthat a dispute resolution method and procedure be
spelled out in a separate document designated " Exhibit GC—A Dispute
Resolution Agreement." If no such agreement has been created, the
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owner and contractor may use whatever remedy isat their disposal, as
long asit does not conflict with any contract language.

A Word to the Wise

A project manager should take thetimeto read all of the contract doc-
umentsrelatingtotheir project, including any general, supplementary,
and special conditions. Theseimportant contract documents define var-
ious situations that may arise during thelife o a project, and specify
how they areto 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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Bonds and Insurance

The discussion o bondsis an interesting one because the process of
achieving bond-ability isreally astudy o theinner workingsand health
o acontractor. With new developmentsin projectinsurance today, this
requires arethinking o existing practices.

A simpledefinition d both bonds and insurance should clear up some
misconceptions.

Bonds These provide guarantees o project performance and com-
pletion to athird party, typicaly an owner.

Insurance A losssharing mechanismthat guardsthe policy holder
from damages that may beincurred in thefuture.

This Risky Business

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

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

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

The surety industry haslost $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
lossesto their ownersin thebillions. That's why moreand more owners
are requiring contractors to provide bonds— primarily payment and
performance bonds—for their new projects. Thefederal government has
required contractors to be bonded since 1893. I n 1935, the Miller Act
forced contractors to provide payment and performance bonds on all
public works contracts valued at more than $100,000, and payment
bondsfor all contractsexceeding $25,000.All 50states, plustheDistrict
o Columbia and Puerto Rico, have enacted similar laws requiring bonds.

Why Contractors Fail

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

1. Unrealistic growth or changein the scope of business— 37 percent of
cases reviewed

Changeinthetype o work performed
Changeinthelocation of work performed
Significant increaseinthe 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 casesreviewed

Contractor retires, company issold, changesin leadership or focus
No ownership or management transition plan existsto ensure con-
tinuity of operationsin theevent of a principle's death or disability
Key staff leavesthe company
Staff inadequately trained on company policy and operations

4. Accounting issues/financial management problems— 29 percent of

cases reviewed

Inadequate cost and project management systems
Estimating and procurement problems
Lack of adequateinsurance
Improper accounting practices [nhot adhering to the Audit Guide
for Construction Contractors (AICPA)]
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5. Other factors (which al so seem to point to management problems)

Economic downturn and/or high inflation
Weather delays

m Poor site conditions and/or 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 trainingfor all levelsof employees

Logical, incentive-based compensation programs

Tenurefor proven field supervisors, andinternal promotion wherever
possible

Depth at all levels of the organization
Succession planning

An up-to-date, distributed organization chart
A culture o loyalty, ownership, and urgency
Visionary, inspirational leadership

Low turnover

Finance:

Solid management o cash flow and overhead
Profit-focused company

Timely payment o bills

Management of debt and retainage

Reasonable growth without over extending resources

Marketing:

Superior estimating skillsand systems to manage costs
Satisfied customers

A well-defined market niche and a 12—-36 month growth plan
A company culture where everyone isa great sal esperson

Project Control:

Closely managed projects with early warningsystemsto catch poten-
tial problems
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Litigation avoidance
Productive field managerstrained to improve processes

Planning:

Disaster preparedness
A continuity plan with adequate lifeinsurance

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

Only qualified and interested family membersin management
A detailed business plan
Strengths, weaknesses, opportunities, and threats

Where does your company fit in this profile?

Bonds and the Bonding Process

Bondsare, in effect, athree-party arrangement between a surety (bond-
ing company), a principal (contractor), and an oblige (owner). The most
frequently employed bondformsare 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) o the bond.

The bid bond provides financial assurance that a contractor intends
to enter into a contract with the owner at the price in their submitted
bid. If the contractor fails to accept the offer of an award, they forfeit
thevalue o the bond and the owner isfreeto usethose proceedstoward
the contract sum of the next lowest bidder.

The terminology of bonds
Thefollowing terms are related to bonds:

Calling the bond. Notification to the bonding company by the owner
(oblige) that the contractor (principal) hasfailedtoliveuptotheterms
of the contract for construction, and that the owner requeststhat 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. Whentwo partieshave afinancial interest i nthe 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. Theunderwriter or surety company, asopposed to theinsur-
ance company representing surety.

Obligee. The project owner and others, if thereisa dual oblige.

Penal sum. Theamount o the bond; generally, the amount o the con-
struction contract.

Premium. The cost of the bond.

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

The letter of credit

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

A bank-issued letter of credit (LOC) isa cash guaranteewhereby the
bank wouldfreeze a certain portion o the contractor's, or subcontractor's,
liquid assetsin an amount equal to the value o the LOC. If commit-
ments under which an LOCisissued are not met, the owner would then
"cal" the LOC and receiveits proceeds.

There are three basic types o LOCs.

Conditional Requires someburden d proof from an owner that the
contractor hasfailed to perform in some respect

Stand-by Dealswith payment o a specific sum within a particular
period of time

Transactional Appliesto a specific transaction
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The bonding process

High bonding limits are prized by contractors since, in theeyes o the
industry, it conveys strength— both in performance and in financial
matters. The initial procedure for obtaining bonding is, in itself, a
processreferred to asthe three Cs. character, capital, and capacity, as
explained next:

Character The reputation that the contractor has in the commu-
nity; essentialy, a track record o the successful completion o proj-
ects, and the absence o excessivelitigation

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

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

Prequalifying for a bond

Abonding company will requirethe contractor tofurnish documentsthat
provide an in-depth look at 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 o work sought, prospects
for that work (a sal esdevel opment plan), the geographicareain which
the company planstowork, and astatement o growth and profit goals

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

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

Evidenced a bank line o credit
® |_etters of recommendations from owners, architectslengineers, sub-
contractors, and major suppliers

Financial statements must accompany the application and should
include thefollowing:

m Fiscal year-end statementsfor at least the past threeyears, alongwith
thelatest 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 provisionfor taxes

A statement o cash flow

Accountsreceivable and payable schedules

A schedule d general and administrative expenses
Explanatory footnotes—qualifications made by the accountant

A management | etter conveyingthe CPA’s findings, observations, and
recommendations

A Grant Thornton study in 2005 compared the changeinimportance
o thevariouscriteriainvolved i n obtai ning bonding between the period
1996 and 2005. It's interesting to see how bonding companies have
shifted their emphasi son some basicissues, whileothersremain essen-
tially thesame. See Table4.1.

Insurance

Standard contract insurance requirements are generally limited to
Commercial General Liability (CGL) and Contractors Professional
Liability insurance (CPL). The CGL palicy offersthird-party coverage
tothecontractor, arising out of itsoperationsand premisesthat may be
either owned by, or under the control of, the contractor. It provides
bodily injury and property damage liability coverage.

TABLE4.1 The Shiftin 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%
Consigtent profitability 78% 63%
Experiencein typedf project 78% 63%
Use of CPAs with industry knowledge 75% 68%
Claimshistory 67% Not available
Reputation of firm and principals 66% 65%
Financial statement disclosure 65% 70%
Accounting practices 63% 59%
Experiencein geographicarea 59% 43%
Size of over/under-billings 55% 36%
Over head 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 theinsured and arising out of own-
ership and maintenance or used the premises where construction oper-
ations are taking place. Umbrella liability coverage provides coverage
inexcess d that provided by the underlying liability insurance policy.

Builder'srisk

Generally excluded from a general contractor's basicinsurance require-
ments, unless otherwiserequired, builder's risk — alsoknown as course
o construction insurance— provides coverage for loss or damageto the
structureincurred during construction.

Two basic types of builder's risk insurance exist:

All risk Coversall risksexcept those expressly excluded
Named peril Coversonly certain risksidentified in the policy

Workers' compensation insurance

Contractors are very familiar with workers' compensation insurance,

whichisrequired by the state in which they're operating, but are proj-

ect managers conversant with how a poor accident record affectsthese

insurance premiums?A bad accident record requiresthreeyearsd good

experience before workers' compensation insurance rates are lowered.
Premiums are established using thefollowing formula:

WCIP=EMR x Manual rate x Payroll units

WCIP stands for Workers' Compensation | nsurance Premiums.

EMR is Experience Modification Risk, the multiplier determined by
the previous work experience o the contractor, which isused tofore-
cast future benefit paymentsto employees who havefiled claims.

Manual rateisthe ratestructure assigned to each type of work per-
formed. Various trade crafts are classified into "families' based on
their potential exposure to injury. Each "family" is assigned a four-
digit number corresponding to their premium rate, which takesinto
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 canincrease
worker compensation insurance premiums to the point where the
company's overhead must beincreased to compensate for these costs,
making them less than competitive on hard-bid projects.
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Subcontractor defaultinsurance

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 coverageincludes
reimbursement o costsincurred to complete the unfinished portion o
the subcontractor's work, in case d default. Thesetypesd policiesgen-
erally involveadeductible, acopayment percentage, and an upper limit
o liability. The insurance company will assess the general contractor's
method o prequalifying and managing the subcontractor by reviewing
their management procedures and policies. The cost o the policy is
determined by project sizeand geographiclocation, among other criteria.

Controlled insurance programs

A controlled insurance program, more commonly referred to as CIP or
OCIP (owner-controlledinsurance program), has been around sincethe
mid-1960s, but has gained popularity thelast 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 CIPis basi-
cally awrap-around process, allowing the contractor to usetheir greater
purchasing power to buy all o their CGL and CPL insurancefor the proj-
ect. Each subcontractor thus provides a credit for the cost o project
insurance they would haveincluded in their bid.

The OCIP works the same way, except that not only the subcontrac-
torsbut alsothegeneral contractor providethe owner with acredit equal
tothepricetagd their combinedinsurance costs, exceptingauto-liability
coverage. The differencesbetween conventional i nsurance coverage and
the CIP approach arerather straightforward, asshownin Table 4.2.

A typical exhibit to a subcontract agreement advising o CIP and
reguiring the subcontractor to providethat insurance not includedinthe
controlled program isshownin Figure 4.1.

TABLE 4.2 The Differences Between Conventional Insurance Coverageand the
CIP Approach

Type of Coverage Conventional Approach The CIPApproach
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 Heldfor all parties
Auto liability Contractor, subcontractors Same as conventional

*Some states offer workers compensation directly to contractors and subcontractors.
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EXHIBIT B: Subcontractor. Sub-Subcontractor Provided Insurance

Thisprojectisan Owner Controlled I nsurance Program (OCIP) Project. Therefore, much of the
insurance necessary forthe project is provided by the OCTP. Ther e acs, however, additional
insurancesrequirements for " off Ste” liabilityexposures thet are requiredin the OCIP manudl.
Therearealso additional i nsur ance requirements under thisExhibit B.

Each Subcontractor of everytier shall purchaseand maintain thefollowing insurances) during
theterm of thisProject:

Automobile Liability insurance for not lessthen:
$1,000000. Bodiily injury/Property Damage Combined SingleLimit.

ThisInsurance e apply to all owned, leased, non-owned or hired vehiclesto beused inthe
performancs of theWork, and the policy shall includean Additiona Insured Endorsement
naming theOwner, itsdirestors, officers, representatives, agents and employees, Construction
Minager, and Developer as an Additional Insured with respect to their operationsat the Project
Ste

Coverageisprimary and non-contributory With respests to Owner, itsdirectors, officers,
seprasantativas, agentsand employees, Construction Manager, and Developer.

NOTE Automobiles ar e defined in accordance with the 1986 IS0 insuringagresment. This
definition | ndudes, bat iSnot limited to, aland motor vehide, trailer or semi-trafler
designed for travel on public r oads, whether licensed or not (Indudingany machinery or
appar atusattached ther et0).

WorkersCompensation,including Bmployess’ Liability Insurance Vith minimum limitsof:
(@) Workers’ Compensation-Statutory Limitswith Other States Endorsements
(b) Employers Liability
$1,000,000. Bodiily Injury Virth Accident— Each Accident
$1,000,000. Bodily Injury vit h Disease- Policy Limit
$1,000,000. Bodily Injury Vit h Dissase- Each Employee

To protect Subcontractor and Sub-subcontractor from and against all workerscompensation
daimsarising from performanceof work outsidethe project site undert he contract.

FIGURE41 Anexhibittoasubcontractagreementadvisingd ClPand requiringthe sub-
contractor to provide that insurance.

A0 P and CIP programs are generally not cost-effective for small
projectssince the effect of combining premiumsfor all general and sub-
contractors may not result i n sufficient savingsto offset the added costs
toadminister the program. But onlarge projects, significant savingscan
accrue, and by combining all o the insurance premiums for all o the
companiesworkingonsite, theinsured can present onelargeaccount for
insurance companiesto bid on, rather than a number o small accounts.

However, everything comeswith a price. Unlessthe general contrac-
tor or owner has a strong safety program in place, backed up by afull-
time Safety Supervisor, an accident prevention program that isn't
effectively controlled could driveinsurance premiumsthrough the roof.
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General Liabflity Insurancefor contract operationsnot physically occurring within the Project
Site. Five(5) Year Completed OperationsCoverage Extenson with alimit of liahility not less
than:

$1,000,000 Per Occurrence

$1,000,000 Persond Injury and Advertising! nj ury

$2,000,000 General Aggregate(On a Per Project Basis)

$2,000,000 Products/Completed OperationsAggregate

The Coverageto be written on the ISO standardized CG 00 01 (10101) or substituteform
providing equivalent coverage. Suchinsuranceshall cover liability arising from premises,
operations, independent contractors, products-completed operations, personal and advertising
injury, and liability assumed under an insured contract (including the tort liability of another
assumed in abusinesscontract). Such policy shall include an Additional Insured Endorsement
naming the Owner, itsdirectors, officers, agents, represents and employees, Construction
Manager, and Devel oper as additional insured's.

I MPORTANT - Theadditiona i nsured endorsementshall be maintained for a minimum period
of a least (5) five years after end of the project completion. This endorsement wordingshould
beequivaent either of the following ISO endorsements:

e CG2010(11/85)
e Both CG 20 37 (10/01) and CG 20 10 (10/01)
e CG 2026 (11/85)

Coverageis primary and non-contributory With respects to Owner, its directors, officers,
representatives, agentsand employees, ConstructionManager, and Developer.

Wrap up exclusionto beremoved five(5) years after completionof your work.

Excess Liabfiity insurance writtenon an occurrenceform for contract operations not physicaly
occurring withinthe Project Site. Five(5) Y ear Completed Operations Coverage Extensionwith
alimit of liahility not lessthan:

Subcontractorsof all tiers
$5,000,000 Per Occurrence
$5,000,000 Annual Aggregate

FIGURE4.1 (Continued.)

Insurance terms

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

Additionalinsured. An entity other than a named insured whoisto be
protected under the termsd the policy. Usually these additional insured
are added by "endorsement” or referred toin the policy as such.

Aggregatelimit. The maximum amount o coverage that aninsurer will
pay for all losses during a specific period o time (usually the coverage
date) no matter how many claims are made.
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ExcessLiabilityinsurancewill includecoveragefor Automobile Liabilityfor the, Subcontractor,
Sub-subcontractorswhileon-siteand off-site.

Such policy shdl includean Additiona Insured Endorsement naming the Owner, itsdirectors,
officers, agents, representsand employees, ConstructionManager, and Devel oper as additiona
insured's.

Contractors Equipment insurance, for al construction tool sand equipment whether owned,
leased, rented, borrowed or used on Work at the Project Siteis the responsibility

of the Subcontractorsand Sub-subcontractors, the Owner or ConstructionManager shall not be
responsiblefor any lossor damageto toolsand equipment. The Contractor's Equipment
insuranceshall includeawaiver of subrogationagainst the Owner, its designee(s), Construction
Manager, Developer, other contractor(s) and subcontractor(s) of all tiersto theextent of any loss
or damage. If the Subcontractoror Sub-subcontractordoes not purchase such insurance, hewill
hold harmlessthe Owner, itsdesignee(s), broker(s), ConstructionManager, Devel oper, other
contractor(s) and subcontractor(s) of all tiersfor damageto their toolsand equipment.

Watver of Subrogation

Subcontractorsat every tier shall require all policiesof insurancethet arein any way related to
the Work and that are secured and maintained by the Subcontractorand all tiersof Sub-
subcontractors to includeclausesproviding that each underwriter shall waiveall of itsrightsof
recovery, under subrogation or otherwiseagainst the Owner, their designee(s), brokex(s),
Congtruction Manager, Developer, contractor(s) and all tiersof subcontractors.

Construction Manager shall reguire Subcontractorsand all tiersto waivethe rightsof recovery
(as aforesaid waiver by Construction Manager) as Sated above.

Notice of Cancellation/Termination

Each Certificateof Insuranceshall provide that theinsurer must give the Construction Manager
at least 30 days prior written noticeof cancellationand terminationof the subcontractorsand sub
subcontractorscoveragethereunder.

lE! urance gﬂ] ie;

Insurance Carrier must be licensed to do businessin the Stateof (or whichever statein which
work isbeingperformed) and have a Best Ratingof A VI or better.

FIGURE41 (Continued.)

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

Annual aggregatelimit. The maximum amount payableunder aninsur-
ance poalicy for all losses occurring during a calendar or fiscal year.

Blanketinsurance. Insurancethat covers morethan onetype of prop-
erty inonelocation, or oneor moretypes o property inseveral locations.
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Contractors Pollution Liability Cov.

Contactors engaged in testing for, monitor, clean up, removal, containing, detoxify, neutraize,
transporting, handl i ng, storing, tregti g disposing of or processing aswaste pollutants or in any
way respond to, or accessthe effects of pollutants should provide Pollution Liabilitycoveragein
the amount of $5,000,000 per claim/$5,000,000 aggregate. No exclusion for Asbestos.

Warranty Work

Any Contractor or Subcontractor who has completed their work at the Project siteand whose
OCTIP insurancehas been terminated, who return to thesite to performwarranty work must do so
under their owni nsurance. Evidenceof | nsurance shall be providedto the Owner and Rroperty
Qwer . ConstructionManager and Devel oper beforereturnto thesite for such warranty work.

hoofof | nsurance

Certificatesof Insuranceand Additional Insured Endorsementin form satisfactory to Qwer and
Hopkins and ConstructionManager and Developer shal be delivered 60 days prior to the
commencement of work. In addition, theConstructionManagershal | makeavailablealist of all
subcontractor, work scheduleand proofsof insurance of each priorto thefirst payment to the
Construction Manager pursuant to the Agreementt.

Not less then two weeks prior to theexpiration, cancellationor termination of any such palicy,
thesubcontractor shall supply anew andreplacement. Certificateof Insuranceand Additional
Insured endorsement as proof of renewal of said original policy.

FIGURE41 (Continued.)

Broad form property damageinsurance. Coversdamagetowork installed
by, or on behalf of, a contractor.

Businessinterruptioninsurance. Atemporary shutdown o acompany's
activities due to physical damage to its property or another's property.
Generally providesreimbursement 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 o theinsured's liability for damageto another's prop-
erty whilein theinsured's care, custody, or control.

Coinsurance. Aprovision that obligates theinsured to either purchase
insuranceto a specific percentage d thetotal valued theinsured prop-
erty or to bear afraction o each lossin proportion to the deficiency in
the amount o theinsurance 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 o insurance
coveragefor thelegal liability of aninsured for bodily injury and prop-
erty damage arising out of operations, products, and completed opera-
tionsandindependent contractors— but excluding coveragefor liability
arising out of the use of automobiles.

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

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

Excess limits. Limitsdf liability that may be purchased in excessdf the
limitsincluded i nthe basic policy.

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

Fidelitybond. Insurancethat protectsaninsured employer againstloss
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 astheresult of independent con-
tractors employed by the owner or contractor.

Products liability insurance. Coverage protecting theinsured for liabil-
ity arising out of defectsin products manufactured, sold, or distributed
by theinsured.

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, thiswould 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 o the number of personsincurring aninjury.

Retro date. Theinception date of thefirst policy written on a claims-
made basis.
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Splitlimit. Separate limitsfor bodilyinjury and property damageclaims.
These policies contain three separate limits: one for bodily injury to
eachinsured person, onefor bodily injury totwo or more personsinjured
inthe same accident, and one for property damage per accident.

Subrogation. The legal right of anyone who has paid an obligation
owned by another to collect from the party originally owning the obli-
gation. Aninsurer, after paying theinsured for damagesincurred, may
attempt to recover damagesfrom the third party that actually created
the damages.

Subrogationwaiver. 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 an accident and the eventual resolution of any related
claims.
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Organizing the Project Team

After the flurry of activity that precedes the signing of a construction
contract, time must be set asideto get organized. Telephonebidsrequir-
ing written confirmation need to be pursued and all subcontractor mate-
rial and equipment quotes, aswell ase-mails and bidding instructions
by the architect, must be sorted out and placedin theappropriatefiles.
Onceconstructionis underway, information storage and retrieval must
be quick and easy.

Correspondencefrom thevariousdesign consultants (aswell asfrom
the owner) will beincoming, whileresponsesto all of their questionsand
commentswill be marked outgoing. Shop drawings and reports of var-
ioustypeswill need to belogged in, sorted, distributed, logged out, and
filed. This process must be made simple and uncluttered. Individual
project manager idiosyncrasies must give way to standard officefiling
procedures to ensurethat everyonein the officefollowsthe 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 tofind that documentation was
so poor, improperly filed, or even nonexistent that it was extremely dif-
ficult to pick up thethreads 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
isnow. Integrationisthe'buzz word" of the constructionindustry today,
and organizingitemswith thisconcept in mindisimportant aswe begin
to managethe project. Estimating, purchasing, accounting, and project
management in today's construction industry must operateasaninte-
grated unit wherevarious types o software can communicate with each
other. Aswe proceed through thischapter, thethought of "How can | link
my project management systems together™ isoneto bear i n mind.
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Organizing the Job in the Office

Afirst step toward organizing the jobisto review the contract with the
owner to determine what provisions and modifications have been made
that are uniqueto this project.

Asyou recall, Article 3 of the 1997 edition of AIA Document A201—
General Conditions requiresthe contractor to" carefully study and com-
parethevariousdrawingsand other contract documentsrelativetothe
work . . . any errors, inconsistencies, or omissions discovered by the
contractor shall be reported promptly to the architect as a request for
information.” Future potential disputescan often be avoided if thispro-
cedureisfollowed.

Changing CSl specification division

numbering

I n 2004, the Construction Specifications|nstitute (CSl) reissued their
standard Specification Division numbering system, adding many more
divisions beyond the previous Division 17 designation. Figure 5.1shows
alist of thenew division numbersandtitlesthat, 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 tothe plansand/or specifications, it isnow timeto assem-
ble, categorize, and identify them for future usein the administration
o theproject, and (just asimportantly) during the negotiations with sub-
contractors and suppliers.

Thedifference between an addendum and a bulletin may not be clear
to all partiesreading 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 madeto either the
plans and/or specifications after the contract signing arereferred to as
bulletins.

It's interesting to note that not all architects and engineers abide by
these standards. The author of this book wasinvolved with a $42 mil-
lion project several yearsago, 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 5in
the title block. The author immediately contacted the architect and
requested that the drawingsbereissued reflecting Addendums 1 through
4, plus Bulletin 1.
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Masterformaf™ 2004 Edition—Numbers & Tities Division Numbers& T i
November 2004
Division Numbers and Titles
PROCUREMENT AND CONTRACTING REQUIREMENTS GROUP
Division00 Procurement and Contracting Requirements
SPECIFICATIONS GROUP
GENERALREQUIREMENTSSUBGROUP SITE A\D NFRASTRUCTURESUBGROUP
Divislon01  General Requirements Division30  Reserved
Division 31  Earthwork
FACILITY CONSTRUCTIONSUBGROLP Division 32 Exterior Improvements
Division02 Existing Conditions Division 33 Utlities
. Division 34  Transportation
Divislon03  Concrete Division 35 Waterway and Marine
Division04 Masonry Construction
Division05 Metals ;
S . Division 36 Reserved
Division06 Wood, Plastics, and A
Composites Division 37 Reserved
p
Division07 Thermal and Moisture D'.VI.S[OH 3 Resered
Protection Division 30 Reserved
Division08 Openings
Division 08  Finishes PROCESS EQUPVENT SUBGROUP
Divislon10  Specialties Division 40  Process Integration
Division11  Equipment Division41 Material Processingand
Divislon12  Furnishings Handling Equipment
Division13  Special Construction Divislon42 Process Heating,
Division14  ConveyingEquipment Cooling, and Drying
Division15  Reserved Equipment
Division 76 Reserved Divislon43  Process Gas and Liquid
Division 177  Resewed Handling, Purification,
Division 18  Reserved and Storage Equipment
Division 19 Reserved Division44  Pollution Control
Equipment
FACILITY SERVICES SUBGROLP Division45  Industry-Specific
Divisi Manufacturing
ivision 20 Reserved Eoui i
Divislon21 Fire Suppression Divisi quipmen
S ; ivision 46  Reserved
Division22  Plumbing Division 47  Reserved
Division23 Heating, Ventilating, and Division4s  Electrical Power
Air Conditioning Generation
Division 24 Reserved -
Division25 Integrated Automation Division 49 Reserved
Division26 Electrical
Division27 Communications
Divislon28  Electronic Safety and
Security
Division 29  Reserved

Div Numbers- 1

All contents copyright © 2004, The Construction Specifications Instituteand Construction Specifications Canada.

FIGURES5.1 New division numbers and titles.

Al rights reserved.
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Thearchitect did recognizethedifferencebetween thetwotermsand
agreed that Addendum 5 should have been designated Bulletin 1, but
since their firm had already printed 25 sets o drawings at a total cost
o $6000, they were reluctant to discard them and reprint all new sets,
but he assured the author that costs associated with Addendum 5would
be recognized as extra and reimbursabl e costs if the represented scope
increases. | nthe spirit o cooperation, no reprinting was demanded, but
thisincorrect designation plagued the project for monthsto comeasbids
from vendors and subcontractors were solicited with drawings refer-
encing Addendums 1 through 5. Infact, many o the bidderstook issue
with the architect, implying he wastrying to " put one over on us." Asa
result d the mislabeling, too, special provisions had to be included in
purchase orders and subcontract agreementsreferring toAddendum 5as
Bulletin 1. Necessary adjustments had to also be made to previously
issued proposals as well.

Dealing with addenda and bulletins. Addenda and bulletins represent
changestotheinitial set of bid documents. Albeit some d these changes
will have occurred before contract signing and someafter contract sign-
ing, but organizing either type o changeisbasically the same, so when
addendaare discussedin thefollowing paragraphs, understand that the
same procedure would also apply to the posting o bulletins.

When addenda have been issued as changes to the specifications,
they can beincorporated into the" contract” specifications booksin one
o 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 aretaped on one end only, they can
be lifted for comparison between the original document and the
revised one.

The changes can al so be handwritten above or below the affected
linesin 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 thefield office.

Addenda as sketches. Addenda may also take the form o sketches,
details, or drawing clarifications printed on 8% x 11 paper, and these
types o addenda can be taped directly to the construction drawing
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where the changes occurred. If thisis not done, it is possiblethat 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 o plans and speci-
ficationsshould also be alerted to the changes.

I tishelpful to maintain one book in the officeand onein thefield, each
containing all the addendums in sequential order —both as printed pages
and 8%z x 11 sketches. In spite o the precautions taken to update
""contract" specification manuals and drawingsto reflect the changes con-
tained in the addendumes, at times this book will proveinvaluable asa
cross-check o what changes took place and which addendum directed
that change. Changesto changes can be confusingto 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 o the affected drawing or drawings.

The project manager must not only maintain a file o all 82 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. | n 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 thusdid not include
that scope d work in their bid, but the transmittal will counter that
argument.

Project files

All thewritten materialscominginto, and going out of, the construction
officewill end upinfiles,anditisimportant that they are easily retriev-
able. Although this sounds so simple as not to warrant discussion, how
many timeshaveyou filed animportant document and couldn't remem-
ber into which fileit was placed?

O course, lettersto and from the architect, engineer, and owner will be
filedinfoldersentitled " Correspondence with Architect,"" Correspondence
with Engineer," and" Correspondencewith Owner," but all documentfiling
is not S0 easily compartmentalized. Some project managers handle their
filing under the theory d job security: "They can't fire me becausel'm the
only one who knowswherethe important documentsare hidden."

But what if that project manager is on vacation and the office calls
with anirate bosson theother end wanting to know wherethat (expletive
deleted) | etter to Client J. Importante is?

Thecentralfile. A companywidefiling system must be established, if it
isn't already in place, sothat all filingisuniform. Thismaster list o file
categories can be used by the project manager as a checklist to create
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specific filesfor the current job. At the same time, a more abbreviated
list of filefolders can be prepared for thefield officeto assist the super-
intendent in getting organized in thefield. The main purpose o filing
isto beabletoretrieve a document that is needed, and usually rather
quickly. When a project manager is on vacation, or sick, or tiedupina
meeting out of the office, someone else should be ableto retrieve a doc-
ument if a standardized filing method is employed companywide and
everyone isfamiliar with that system.

Some project managers prefer to keep a separatefile of their own, or
usethree-ring bindersin whichto accumulatefiles. Thisis perfectly per-
missible as long as it doesn't replace the standardized company filing
system.

Thechronologicalfile. At times, the chronological (or "chrono™) file can
be a lifesaver. I n addition to the central, subject-related filesfor a par-
ticular project, another dual-tracking filing system can be established,
and all that's needed i sto make another copy of each outgoing or incom-
ing document, or both.

These duplicate documents should befiled chronologically instead of
by subject matter since there may come a time when the project man-
ager can remember when animportant | etter was sent or received, but
because of its subject matter, it may have been filed in any number of
subject files. If a chronological fileiscreated, 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, theestimate was probably modified several timesandin 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 madeto 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 o temporary power as part o their scope of
work, and the estimating department added X dollarsto cover these costs
in the General Conditions portion o the estimate. However, a late-
breaking competitive pricefrom another electrical subcontractor included
thiswork in their bid, so an adjustment to Division 16—Electrical must
be made, aswell asa deduct to the General Conditionsitem in Division
1d the estimate.
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All these last-minute add and deduct adjustments to the estimate
should be made in an organized manner so that it will be relatively
easy to determine at alater date how the final numbers were derived.
When all o 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 asthe basisfor a
Schedule o Values, generally required by the architect as part of the
monthly requisition process. And since the requisition format and
approval o a Schedule o Valueshby thearchitect isrequired prior to sub-
missiond that first request for payment, itisbest to submit both forms
well in advancein case any changes are requested.

After all of the changesto theinitial estimate have been made, itis
agoodideato prepare a new, clean sheet which incorporatesall of them.
Do not, however, throw away any original estimates or original work-
sheets. They will proveinvaluableif it becomes necessary to retraceall
steps from theinitial estimateto the revised one.

Don't throw anything away; even those documents after acontract is
awarded —they may be needed in case o afuture claim or dispute. Keep
all of thesescrapsof paper, notes, and records of telephone calls. | nsome
states, courts have ruled that if ageneral 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 damagesor penalties.

Investigatingallowance and bid alternates

A review should be made of any specification sections having to dowith
allowances and/or alternates. First, allowance items should be segre-
gatedinthe Scheduledf Valuesand noted on monthly requisition forms
as"alowance" items, with their corresponding val ue assigned. At some
point during the construction process, these allowances will be recon-
ciled and adjusted accordingly. Establish a separateAllowance Schedule
(Figure5.2) if there are numerous allowancesincluded i n the contract.
Thisshould be donefor several reasons:

It 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 basisfor review
at weekly project meetings.

They alert the owner to the savings and potential overrunsin the
Allowance account.

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



ALLOWANCES and T&M

PROJECT
DATE:

csl |origin  [Name Amount 3';";” Remaining
01007 |Controct |Police Details / Sidewalk Permits $ 15000 | $ 15000 | $ -
01503 |Contract |Weather Protection ] 25000| % 5307 |§% 19,6593
02051 |Contract Removal of existing topping slab $ 10,000 $ 10,000
02052 |Contract | Saw cutting of the existing col [ 2,500 [3 2,500
02053 |Contract [Misc, Demolition $ 2500| % 1046 | $ 1454
eoss leonaa :eﬁo:te/?ro'rut_ﬁﬁ's For Masonry Wall Removal @ s 3.000 s 3.000
02055 |COR #1  |Interior Barricade TaM $ 4976 | % 9,024
02056 |COR#3  |Surgical Demo and Finish removal @ B.0. $ 3600 $% 1700 % 1,900
02101 |Contract  |Support of the existing sewer $ 5,000 $ 5,000
03101 |Contract  |Structural Concrete Patching 1 10,000 $ 10,000
03102 |Contract |Cosmetic Concrete Patching $ 10,000 $ 10,000
03103 |Contract Structurael Repairs to slab @ Brookline Ave, $ 5,000 $ 5,000
04201 |Contract |Repairs behind existing yellow bricks $ 20000($% 20000 % 5
04202 |Controct  |Repairs for existing Limestone $ 15000 $ 15000 % -
05101 |COR #3 Steel Supports @ Counter / Bar A3 1 $ 3,500 $ 3,500
05102 [COR#3  |Steel Supports for Menu Board A3.1 3 5,000 $ 5,000
06401 [COR #3 Install and refinish bowling alley top $ 12,240 $ 12,240
09251 [Contract [Patching and repair of the wall at corridor 101 $ 750 $ 750
(09252 |[COR#3  |Restore Finishes @ Baseball Ops $ 10000 $ 10,000
05253 |COR#3 | Traffic coating @ Gate E and Concessions $ 35547 § 35547
09681 |COR#3 _ |Floor Prep @ Traffic Topping $ 2500 $ 2,500
15501 |Confract  |Refeed, relocate and coordinate all existing MEP's $ 25000 $ 25,000
16051 |Contract |Elec. Demo outside of the basement $ 17,500 $ 17,500
16052 |Contract  |Lighting in the batting funnel $ 2,000 $ 2,000

FIGURES2 Establishing an allowance schedule.

5 240.637 $ 63,029 $

191.608
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Whilereviewingthe section of the specifications rel atingto allowances,
determine how they are to be handled: Do they include materials only or
dotheyincludelabor and materials? Weretheallowanceitemstoinclude
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 allowanceitem, if not specifiedtothecontrary inother
contract documents.)

Aretheallowanceitemsto bebid on competitively, and are such bids
forwarded to the architect for review and selection before an award is
made? Do the allowance items have definabl e scope or will moreinfor-
mation be required from the architect at some future date? For exam-
ple, if the finish hardware for the project is an allowance item, how is
the hardware schedul eto be developed? Will it be prepared by thearchi-
tect or by a preselected hardware supplier, or a combination of both?

Oftentimes, an architect will select alocal hardware vendor to work
with them to develop a schedulewithin the pricerange df theallowance.
Althoughtheselection o hardware may not appear to beacritical activ-
ity at the start of the project, it generally isone that requires prompt
attention. If hollow metal doorsand framesarerequired for the project,
either stock or custom design, the process of shop drawing preparation,
submission, approval, and actual delivery will take quite sometime, and
hollow metal vendorsrequire an approved hardware schedule and pos
sibly templates o the various hardwareitems 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 bewithin their rightsto request an"extra' to
retrofit these framesinto their framed work.

Prefinished, premachined wood doors, if required on the project, will
require sending an approved hardware schedule to the manufacturer
before any production schedules can be established since delivery o
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 problemin that they need to be
accepted or rejected within atimeframethat doesnot impact the schedule.
Too often, neither the bid documents nor the contract establishes a time
limit ontheselection of analternate. 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
inadvance d theforming and placement d a concrete slab inthat area.
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Alternates dealing with the application of vinyl wall fabric inlieu of
paintincertainareasd the building are obviouslylessurgent. Alternates
involving the purchaseand installation o equipment, must allow timeto
not only purchasethe equipment but also to receive shop drawings, have
them reviewed, and permitinstallation intothe proper sequence of work.

The project manager, after reviewing both allowance and alternates,
would bewiseto send aletter to the architect listing each allowanceitem
and alternate, and requesting that these selectionsbe madein advance
of the critical dates established for each item.

Shop drawings and the shop drawing log

A review o the specifications will establish the procedures for shop
drawing submissionssuch as:

I stherea 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 samplesto be handled?

Areall typesdf shop drawingsto be sent to thearchitect, or canstruc-
tural drawings be mailed directly to the structural engineer with a
copy o thetransmittal only going to the architect?

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

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

The name o the firm submitting the shop drawing.
A brief description of the drawing.

The party towhich it was sent (for instance, architect/engineer) and
thedateit was sent.

A duedate, aswell asthe date the drawing wasreturned to the proj-
ect manager.

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

The action taken— approved, approved as noted, rejected.
Figure 5.4 is a shop drawing log that groups submittal s according to

the Construction Specifications | nstitute's numbering system instead o
listing them chronologically.
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Some contracts require the general contractor to submit a shop draw-
inglog listing each required shop drawing and its planned submission
date, whileother contractsrequire the general contractor toincorporate
a shop drawing submission schedule into the Critical Path Method
(CPM) Schedule for the project.

Insuring the prompt submittals of shop drawings. Many project managersface
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 suppliersin order
to seek the best possibleprice. Littledothey realizethat 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 drawingsin a timely fashion.

At thefirst job meeting, major subcontractors and/or material sup-
pliers should be presented with a time frame for submission of a pre-
liminary shop drawing schedule. This schedul e should includethe major
piecesd equipment for which shop drawingsarerequired and thedate
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-
cationsthat frequently include a time frame for shop drawing review
inthe section dealing with that subject.

The project manager's review of shop drawings. |tistemptingto merely
pass shop drawings onto the architect or engineer at the end of a hectic
day without reviewing them first. More and more architects and engi-
neersare demanding that project managersactually review each draw-
ing to insure compliance with the plans and specifications, and some
contract provisions allow thearchitectlengineer to chargecontractorsfor
additional reviews beyond thefirst or second submission.

If it appears that the submitted shop drawing does not comply with
the plans/specifications, contact the subcontractor or vendor submit-
ting the shop drawing and discuss the matter. | sthe variance minor or
significant? Have the product specifications actually changed sincethe
issuance of thecontract spec  cations? Where deviations occur but still
appear to conform to the specifications, highlight thesevariancesbefore
sending them on to the architect/engineer. The project manager can
establish a high degree of creditability with the architectlengineer early
on by showingthem that drawingsare being reviewed beforefurther 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. Aslong asthisprivilegeisnot abused, an architect may process
them more rapidly than required by contract. At each subcontractor's
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meeting, the shop drawinglog should bereviewedwith each attendee, and
if a submission is late, the subcontractor should be placed on written
noticeinthemeeting minutesthat thislatesubmissionmust beexpedited
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 architectl
engineer to determine the status o outstanding drawings. Any appro-
priate notes should beincluded inthat meeting's minutes. If this proce-
dureis practiced religioudy, one major weapon in the battle to assign
responsibility in cased late product or equipment deliveriesand related
delayswill have been devel oped and theflow o 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 d shop drawings when approved. For
instance, when an approved copy d the boiler shop drawingisreturned
to the mechanical subcontractor, the electrical subcontractor should
receivean informational copy. All too often a pieced equipment isordered
with electrical characteristicsat variance with the voltagerequirements
indicated in the contract drawings. If such an error iscaught in the shop
drawing stage, there may belittle or no additional cost required to make
the equipment compatible with the building's electrical system. If not
caught at thisearly stage and theequipment isdelivered with thewrong
voltage, it is not difficult to envision the problemsthat will occur.

Remember that evenif thearchitect/engineer mistakenly approvesan
equipment shop drawing with the wrong electrical characteristics, it
does not relieve the general contractor o the responsibility to provide
the correct (contract)equi pment.

The RFllog

Itisarareproject that doesn't generate Requestsfor Information (RFIS)
either from the general contractor to the design consultants or from
vendors and subcontractors to the general contractor. Depending upon
the quality d the contract documents, the number and nature d RFIs
canvary fromafew to hundreds, thusa system must beinstituted early
inthe project to record and monitor theflow o these requests. Since most
of the queries will be generated shortly after vendors and subcontrac-
torshave been awarded contracts, the RFI log will beoned thefirst doc-
umentsto be prepared.

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

The originator—contractor/vendor/subcontractor

Thesubject 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 A/E’s response
The days required for reviewlresponse, or simply the"dateslate"
Remarks

When oneor a series of RFIsareoutstanding, the project manager can
prepare a list of outstanding RFIs and send it on to the architectl
engineer, alerting them tothefact that they arelatein their response,
that it's going on record, and that project timeand costs may bein jeop-
ardy (see Figure 5.6).

The proposed change-order log. In 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 thelife of the
project. Thisform (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

Thecurrent status o PCO: Pending, Approved (list the change order
in which the PCO isincluded), Void

A COR number to used when the PCO is accepted by the owner and
aformal change order isissued incorporatingthe PCO

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

A column indicating acceptance or rejection of the PCO

Areference column that can be used to insert the document that gen-
erated the PCO

A remarks or notes column

Acompanion to the proposed change-order logisthechange-order log
(Figure 5.8), whose purpose is to track the submission, review, and
approval of change orders once the owner has accepted the PCO gener-
ating the changein contract.



Frem: DougFen Notification Date:
General Contractorsinc. Page No.:
12345 Vemon Phce Rd. Project No.:

To:
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NOTIFICATION OF RFI'S NOT RETURNED

Albany. NY 16723
(Phone) 717-678-4563 (Fax) 717-678-4564

Walter Brown

W B B Architects Inc,

789 111th St.

Sandusky, OH 43765

(Phone) 513-678-2345 (Fax) 513-678-2300

United Hospital Addition & Renovation

07/31/96

1
96001

Our records indicate that the following Requests for Information (RFi's) have not been retumed. Please
indicate in the space provided the anticipated return date. Then sign. date and retumn this notitication to our
office at your eartiest convenience. if our records am In ervor, please indicate the date the RFI was

returned.
RR Specification Section and Title Date Response Anticipated
Ne. RF Subject Sent Due Date Return Date
aoé ALL FINISHES 06/30/06 07/14/96 17
Provide a Cobr Schedule fer all finishes
[ 15300 PLUMBING O7/3/98  07/08/86 23 [:j
Sanftary Piping and Ductwork conflict Room 172
008 16050 LIGHT FIXTURES o7/08/96  07/13/96 18 | |
) | S
Light fixture Type for Room 235 - Emergency Wailting Room
007 06400 MILLWORK 07/00/96  07/10/96 21 :]
Plastlc Laminate Color Selections

The above listed RFi's will be retumed to your office by the dates indicated.
WB B Architects ine,

Signed By:
Dated:

FIGURES6 Notification of | ate response to RFTs.

Job scheduling
A job progress schedule isinitially roughed out asthe job is being esti-
mated to primarily determine the duration o construction for General
Conditionstime-rel ated costs. Many bid documentsrequirethe general
contractor to furnish a bar chart or CPM milestone schedulewith 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 o time
after the contract signing and, as the revised General Conditions
requirement indicates, this schedule isfor the architect's information,
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UPDATED ISSUE LOG/STATUS

February 22, 2005
ICOR ISSUE | wat Date Budget Submitted | Approved wel
2] Issue DATE | Jm # [STATUS| Sub. Commants Projection | forApp. | Amount co.
| 1 |Field instruction #1 1ans | 28 | 25 | —— 50 $208,568 $0
2 |FI#4: Lounge 26/05 | 48 |submitted) 2/1/05 |nesd some pricing folow up 30 $55,260 30
3 | Premium fior Cusiom Window Paint NIA 8 |submitied| 2/7/05 |Procesded 50 $8,.218 50
| 4 |Added Piates for Mini Plles NA | 19 |submitied] 2/7/05 [Proceeded per Adam M. request $0 $12.574 $0
5 | Add Window Screens 50 |submitted] 2/8/05 50 $1,285 50
8 |Added in 08400.01 74 | approved | 2/10/05 amail 2005 50 50 $7.065

Fl #5;Exdend Roof over Emer. Gen. Room | 2105 | 61 | pricing msed further dotals $15,000 $0 $0
T _|F1#6; Sprinkler Add 131005 | 59 |approved| 2/B/05 |drecied o procesd by AL on 2187005 $0 50 $86,824
| 8 | Dehumification Unit Hand Access NA | 101 |submitted| 217/05 |Procesded necossary for coonsnafion 30 $605 50

Fi #7; Electrical Rev. Io Media Room 2/11/05| 76 | pricing $10,000 $0 50

1 #8; Relocate Paich Closat 2M15/05| 84 | pricing y drawings 215 $15.000 $o0 50

F1# 77; Fit out Dr.'s Dffice thd raventl seen yel 50 30 50
[ |SK-31; Slab Edga Datails 2805 | 79 | oricing Prosssding on TEM ? 50 50

TOTALS $40,000 §376,527 | §93,880

28
memw&m NA 6 |submitted | 2/116/05 50 38,767 50
| 3 |Sew cut Addifional Wall 7 Opean §2,500 50 $0
4 _|Fl #2; Underside of Seafing V2005 | 47 Opan $30,000 $0 $0
5 |Fi#3; Smoks io Heat D 12005 48 | Open ‘should be zero coxt (o Sulyac 30 50 30
V |Change 4 door closers lo exterior grade Void ot DAID $0 $0 $0
‘hgven'l seen scops yel
TOTALS| $32,500 38,767 50
|

FIGURES5.8 Thechangeorder log.
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not gpproval. The schedul e submission may be required as a precursor
to submission o thefirst application for payment.

Although the primary purposedf creating a scheduleisto provideall
participants in the project with an orderly, time-related sequence of
eventstofollowin order to bring about thetimely completion of the proj-
ect, it can becomethe general contractor's friend or foewhen delaysare
encountered and the project completion dateisin 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
iscritical and must be assembled with great care, involving theinformed
input of thefield, subcontractors, and vendors. Thisbaselinewill 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
samecommitment. Revised schedules must be presented for review and
acceptance by all partiesto avoid any potential claimsfor delays.

The critical path method (CPM)

Many software programs are availablefor the preparation and display
of thecritical path method (CPM) construction schedule. | nfact, the sub-
jectistreated 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 durationof each
activity within thecritical path.

Asweall know, the CPM schedule provides

Conciseinformation 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
Theidentification o 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 basisfor balancing scheduling, manpower, equipment, and costs (if
the schedule is resource loaded)
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A rapid evaluation d time requirements d alternative construction
methods

A vehiclefor progress recording and reporting
A basisfor evaluating theimpact o delaysand changes.

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

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

Activity durationtimes

Thesuccessd the CPM processhingeson 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 berisk averse and therefore may add duration time much abovethat
actually required. Accordingto one expert inthefield, you should assume
that all durationsare at least twiceaslong asthey need to be. This may
be too much o a stretch, but a subcontractor not wanting to be the
weak link in the chain o events may add a substantial cushion to
increasetheduration o their work. Duration times provided by vendors
and subcontractors must be carefully reviewed to uncover any unreal -
istic estimates d timefor variouswork tasks, whether they be much too
low or contain too much "fluff."

Becausethe CPM isaliving, breathingthing that changesfrequently,
predecessors and successors heed to be kept up-to-date and advised o
thestatusd theoperationsthat will affect their performance. Frequent
review o the status of each operation asit progresses is necessary to
alert the next participant that they should be ready to stepin and start
their work, as planned, or sooner or later than the CMPscheduleallows.

Communicationisextremely 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 schedulewill 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 plainold mistakesor inaccurate dataall taketheir
toll on job progress. To compensate for the unknown or unanticipated, a
contingency is added to each schedule in anticipation of occasion delays.

I nthe language of CPM, this contingency timeis called "float,” and
the question of who owns this “float” can become an important issue,
especially when the construction contract includesaliquidated damages
clause with significant costsfor | ate delivery o the project. Doesthe con-
tractor "own" the float to be used to compensate for delays or missteps
duringthelifed the project, or doestheowner "own" thefloat to be used
and should respond to designer or contractor issues raised during the
course of construction? The determination or definition of which party
ownsthefloat timeisimportant when either liquidated damages, penal-
ties, or bonusclauses areincluded 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 qualifying for an early completion bonus, if such a provisionwas
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 issueisnot included in the contract, this should be addressed and
resolved at one o thefirst owner meetings.

The project meeting minutes

Oned the most important documents, some would say the most i mpor-
tant document, produced during the term of the project are minutes of
meetings. The minutes documenting the events that transpire at proj-
ect meetings, whether they bewith vendors, subcontractors, inspectors,
building officials, owners, or their design consultants are considered
"official business records,”" and as such can be introduced in court as
evidence—so bearing that in mind, the production of proper, concise, and
complete meeting minutescan have a profound effect on the company's
futureif any disputes, claims, or law suits occur down the road.

Theformat for an effectiveproject meetingisrather simple (Figure5.9);
the information to be placed in the minutes is not, however, which
includes

The project meeting number and the date of the meeting.
Theinitialsor the name o the person preparing the meeting.
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017- 1/25/05

MINUTES/ AGENDA
PROJECT MEETING

CONSTRUCTIONMEETING NG: 017 PREPARED BY:
MEETINGDATE: OfficePhone

Attendees/Distribution:

Attendees. cC:

UPCOMING PROJECT MEETING E
e Tuesday February1,2005 1:00 PM
e Tuesday February8,2005  1:00 PM

INSPECTIONS | PERMITS:

9/28/04 — Project Con sMinutes

for history

11/30/04 - RWWL indicatedthat the contract would
be returned by 1113, PWH to send billing form to
RWL.

12/6/04 —Contractfinalizedon Monday December
6,2004. Signaturesto follow

1/4/05 = SDC to providemilestonesfor the project
1111105 — Themilestoneshave been updated due
to the evolution of the project and have distributed

FIGURE59 Format for an effective project meeting.
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The schedule o the next meeting posted either at the beginningor end
o the minutes.

Alist of attendees obtained from the sign-in sheet passed around at
the beginning of the meeting.

® A number assigned to each topic representing the meeting number
whereit wasinitially presented. Thiswill allow the project manager
to track the number of weeks a specific topic hasremained "open™ in
the minutes. An alternate method isto indicate the date of insertion
of thetopicin the minutes, per Figure 5.9.

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

Most importantly, an action column, where the responsible party
(Figure 5.9) is designated. Some refer to thiscolumn 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 at
subsequent meetings.

A closing statement toinsurethat all attending partiesarein agree-
ment with the contents of the minutes. A statement such as:

All attendees are to report any errors, omissions, inconsistenciesor mis
interpretation of events contained in these minutes within three (3) work
days after receipt. If noresponse isforthcoming, 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 material sor 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 isrequested and advising the owner that if
approval is received, the following documents will be submitted along
with theinvoice 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 storagein a
bonded warehouse)
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® The value d the material, accompanied by an invoice(s) from the
vendor

A bill o sale (Figure 5.10), which will transfer thetitle to the owner
once payment isreceivedfor the stored material

I nsurance certificatescoveringinsurance whilein storageandintransit

Tri-State Metas, Inc

Schedule" A" of Bill of Sale

January 5,2006

Falls Construction Company

5402 Falls Road

Falls Church, Massachusetts 02109

Re: Sterling Hospital Project

Thefollowingmaterial has been manufacturedor purchased by Tri-State Metal ,Inc. and
isspecifically intended for useon the Sterling Hospital project and is stored at the
Alliance Industrial Park, Newton, Massachusetts023370

Thetotal valueof the materia is$18,500

Description % Number Value

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

Upon receipt of payment for the above, titlewill automatically betransferred to Sterling
Hospital Corporation, 4585 West Highland Parkway, Sictuate, Massachusetts.

Attach to Bill of sale of Personal Property

582 Preston Highway, Newton, MA. Td: 617-577-6020 Fax: 617-577-6022
FIGURE5.10 A bill of sale.
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Tri StateMetals, Inc

582 Preston Highway,Newton, MA 02111
T: 617-577-6020 F:617-577-6022

Bill of Sale

Nameof Supplier: Tri State Metdls, 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 presentsthat the supplier in considerationof one or more
dollarsand other good and valuable consideration pending payment in full satisfactionby
(General Contractor) does hereby grant, bargain, sell and transfer unto (General
Contractor) and its successorsand assigns, forever the materialsand equipmentlistedin
the attached with our January invoice, in the amount of $18,500.

And furthermore, the supplier, for itself and its successors and assigns, does covenant
with (General Contractor)and its successors and assigns, thet it isthe owner of the
Property, that isasgood right, title and interest to transfer the Property to (General
Contractor), that the property isfreeand clear of all security, interests, liensand other
encumbrances, and that it will warrant and defend (General Contractor's) right, titleand
interestin and to the Property against all claims whatsoever.

In witnesswhereof, the supplier has caused its duly authorized officer to execute this Bill
of Saleto beeffectiveas of the date set forth above.

By:
Witness: John Jay, President

Date: Date:
FIGURE5.10 (Continued.)

Lien waivers——for progress and
final payment

Owner-generated contracts usually includeaformfor a Final Waiver of
Lien, required to be executed by all subcontractorsand the general con-
tractor prior torelease of the project'sfinal payment. Thisform 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 haveincluded alien waiver form
for progress payments, it will berequired. Figure 5.11showsa standard
interim or progress lien waiver for use by the general contractor after
their first payment to a subcontractor.

INTERIM WAIVER OF LIEN ANDRELEASE

Subcontractor/Supplier:

Project:

Onner :

Scope of Work:

Statement Date:

Listed below is the currentaccounting of the above contract wor k:

Crigina Contract Amount

Tota Approved ChangeOrders (through CO # )

Adjusted Contract Amount

Completedto Date

LessRetainage

Tota Payableto Date

LessPreviousPayments

Amount of this! nt eri mPayment

PendingChange Orders

Disputed Claims

In consideration of the receipt of all past payments received from incorporated in connection with
the Project, if any, and receipt of the Interim Payment set forth above, the undersigned acknowledges
and certifies the Subcontractor/Supplier has recelved payment for al suns currently dueon account of
labor, materids, equipment, and any other goodsor services of every type and kind furnished by the
Subcontractor/Supplier t0 or in connection with its work on the Project in accordance with the
Agreement between the Subcontractor/Supplier and in connection with such Interim Payment,
Subcontractor/Supplier waives any and &l liens and right of lien on any of the Owner’s red Property
arising from the Subcontractor/Supplier’s work on the Project through the Statement Datelisted above,
except for the abovelisted unpaid retainage, unpaid agreed or pendingchangeorders, and disputed clams.

FIGURES5.11 A standard interim or progress lien waiver.
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ATTACHMENT “D” CONTINUED INTERIM WAIVER CF LIEN ANDRELEASE

The Subcontractor/Supplier further warrants that, in order to induce to release this Interim Payment,
it has paidin full each and every sub-subcontractor, laborer, labor supplier, material supplier, or supplier
of any other goods and services of every type and kind with whomthe Subcontractor/Supplier has
dealt in connectionwith the Project, including, but not limitedto all damsfor labor, sub-subcontractors,
material, insurance, taxes, and equipment employed m the execution of the wor k abovet hrough the
Statement Date listed above.

The Subcontractor/Supplier hereby rel easesand agrees to defend, indermmify and hold harmless, a itssole
cost and expense, and the Qwer againgt any dams, demands, suits, disputes, damages, codts,
expenses (including atorney's fees), liens, and/or claimsof lien made by any sub-subcontractor, laborer,
|abor supplier, material supplier, or supplier of any other goods and servicesof every t ype and ki nd arising
out of or in any way related to the Subcontractor/Supplier’s work on the Project through the Statement
Datelisted above.

The Subcontractor/Supplier further guarantees that all portionsof the work furnished and installed by
them are in accordance with the Agreement and that the terms of the Agreement with respect to these
guaranteeswill hold fort he period specifiedint he Agreement.

Theindividua signing this Interim \&\& of Li en and Releasereresents and warrants that he/she isa
duly authorized representative of the Subcontractor/Supplier, empowered and authorized to execute and
deliver this document on behaf of the Subcontractor/Supplier, that this document binds the
Subcontractor/Supplier and that documentissigned under seal.

Subcontractor/Supplier

Signature
Nane

Title

Date

Stateof

Shor n before methis day of , 30

Notary Public

My commissionexpires

FIGURES5.11 (Continued.)

Organizingin the field

Part of the project manager's responsibility i sto assist the job superin-
tendent in organizing thefield office at 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 suppliesdf 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:
Job #
Location:

Date

Requested by

105

g

ITEM DESCRIPTION

QUANTITY

Typical

This Job

Trailer

12'%60

Security System

Windows - bars

Doors - lock and latch

Yas

Steps

2

Electric Service - 300 amp

300 amp

Telephone Wiring

@~ b ha -

Lines

2

L}

Jacks

3

e
=]

-
ry

Posters

-
Y]

OSHA Regquirements

ey
w

State Safety Requirements

-
L

-
(L]

EEO Requirements

First Aid Kit

Y
-]

Fire Extinguishers

=y
-

Flashlight

-
-]

Red Traffic Cones

-
w

FAX Machine

8

Copy Machine

5]
iy

Computer

]

Printer

[
(2]

Camera

R

Radio w/ dual channels

Blalalalalalalnsino] -

ra
W

Radio w/1 channel

3

Pagers - Supt., P.M. P.E.

L]
-J

Celi Phones - Supt., P.M., P.E.

(]
o

Water Cooler

hy
['=}

Coffee Supplies/Service

w
a

Waste Baskets

w|-a|=

w
pury

Janitorial - Broom, cleaners, rags etc

o
N

Postage Machine, if required

w
w

P Scale

g

Bookcase

&

Desks

&

Desk Chairs

37

Stack Chairs

38

Folding Table 30 X 72

39

Legal 4-drawer File Cabinet w/lock

40

41

Letter 2-Drawer File Cabinet w/lock
Wall-mounted plan rack

iy ._;J_.R;MN_._;_L

42

43

Sanitary Unit

44

Coin-operated phone

45

FIGURES.12 Checklist for organizingfield office.
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FIELD OFFICE SERVICES CHECKLIST

Job Name Date
Job #: Requested by:
Location:
—e UANTITY Procured
ttem ITEM DESCRIPTION Tvp%l_ T Ton By
1 |Security Alarm Service
2___ |Electric Service 1
3 |Water / Sewer Service
4
5 |Telephone Service
8 __lines - (_ phone, _ FAX)
7 Telephones 3
8 Answering Machine/Service 1
[] Rollover Service
10 Sprint Long Distance Service
11__|Coin-operated telephone service 1
12
13 |Sanitary Disposal Service 1
14__ |Trash Removal Service 1
15 |Janitorial Service
16 |Guard Service
17
i8
19
20
21
22
23
24
25
26
27
28
28
30
31
32
33
34
35
38
37
as
39
40

FIGURE5.12 (Continued.)
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all the paperwork, reports, and drawingsthat will beforthcomingfrom
the office, subcontractors, and design consultants.

Shop drawingsfor structural steel, precast or cast-in-place concrete
structuresstored inthefield officewill be voluminous. Ductwork, heat-
ing and plumbing, piping and sprinkler shop drawingswill berequired
for construction purposes and also need to be maintained to record
"as-built" conditions. Equipment and material catalogue sheets, and
samplesd productsto beincorporatedintothestructure all requirecon-
trolled storage space.

Unlessthereisorganization in thefield office, chancesare that crit-
ical drawings and documents will become lost— and always when they
are needed most. A condensed version dof the office jobfiles prepared for
thefield officecan include correspondencefrom the architect and engineer,
memosfrom the office, job meeting minutes, andl ettersto theowner and
architect to befiled in their respective files— promptly.

Unlessfilingiscurrent, paperspile up on desks, get misplaced, or are
mistakenly discarded. Filing daily is key to prompt and accurate
retrieval. Equipment catal oguesfor 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, orin afile
drawer if only letter size, but only when they are approved. Some super-
intendents prefer to receive an advance copy o a shop drawing for
review either before or during itstransmission to the architect or engi-
neer. I n many cases, thispreview by the super may reveal problemsthat
might have been missed by the project manager; therefore, this proce
dure should not be discouraged.

However itisimportant that all unapproved shop drawingsbestored
inanareathat isnot accessible to anyone but the superintendent, and
that they are clearly marked " NOT APPROVED —DO NOT USE." There
isadanger that unapproved shop drawingsleft onthe plan tableinthe
field office may be referred to by a subcontractor looking for informa-
tion and not realizing that theinformation they arelooking atisnot cur-
rent. Thiscan spell troublefor everyone.

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

The Future of Project Organization

Linking and integration are two key words in shaping project organi-
zationfor thetwenty-first century. The shortage of qualified, experienced
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managersintheconstructionindustry requireseach manager to become
more productive and reduce the duplication that existsin many areas
o project management today.

Earlier an 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. Thisis now chang-
ing, and the interoperability of various software programs combined
with wireless technology will uniteall participantsin the construction
process instantaneously with a single keystroke or mouse-click.
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Successful Project Completion
Demands a Successful Start

Quite often, a project that has had a successful run fails miserably in
an owner's eyes because of a project manager's inability to bringittoa
swift andfinal conclusion. Punchliststhat remainincompletefor weeks,
failuresto correct rejected work, and an inability to assemble all war-
ranties, guarantees, and Operating and M ai ntenance manual s (O&Ms)
promptly are just somed the reasonsowners 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 itemsthat "' the contractor just doesn't seem abletofix."
A contractor's reputation isone of their most important assets, and it
istheresponsibility of the project manager to protect and enhance that
reputation by successfully closing out the project.

What Owners Consider Important

I n 2004, the Construction M anagement 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, responsesreceived from ownerscan certainly
apply to general contractors working with cost-plus, lump-sum, or GMP-
typecontracts.

The following comments expressed by owners should al ert the proj-
ect manager to some of the concernsthat can make or break a project,
and which deserve attention asthe job unfolds.

109
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Aperceived decline in design documents | eading to cost overrunswas
reported by 71 percent o therespondents. Project manager s who con-
duct a thorough review of the construction documentsearly on to assist
both owner and design consultants i n remedying any design deficien-
cies will certainly earn some points with not only the owner but also
with the design consultants. Aproject manager embarking onan effec-
tive value engineering program to counter some of these potential cost
overrunswill surely gainextra 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 effortsto form an effective project
team, open lines of communication between all team members, encour-
age the open sharing of information, and create an environment that
avoids adversarial relationships.

Ethics and ethical behavior play a vital rolein creating and main-
taining the integrity of the project team, so said many owners. This
CMAA survey indicated that 84 percent of theowners, architects, and
contractors responding to questionsd ethical practicessaid that they
had had experience with unethical acts many times. Thisisactually
athree-way street, traveled not only by the contractor, but by the owner
and their design consultants, each of whomisresponsible for uphold-
ing ethical behavior when dealing with the other party. Unethical
behavior by any one of the team member s should not be met witha 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 itscommencement. When
project managers work with a new group of design consultants and
owners, each participant will form a distinct impression o the others
at the opening salvo. The project manager, at that first meeting, must
display a sound understanding df the unfolding project—the 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 d 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 duetolessthan adequate plans and specifications.
Alsorecall Article 3 of ATA A201—General Conditions: " The contractor
shall carefully study and compare thevariousdrawings. .. 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 requestsfor information can be
passed on to the design consultants early on.

Controlling the Project Start

Although it would appear obvious, one d the first responsibilities o
the project manager isto becomefamiliar with the project, not only the
plans and specifications but the construction site and the contract for
construction with all o its modifications, exhibits, and addendums.

Review of the Contract with the Owner

Familiarity with the contract for construction isthefirst step asa new
project unfolds. Read the contract from beginning to end, noting all
modificationsthat may affect the performance o the general contrac-
tor and future rel ationships with the subcontractors and vendors. Most
subcontract agreementsrefer to the contract with the owner using lan-
guage similar to the following:

Thesubcontractor agreesto perform all work described i n accordance with
the contract between thecontractor and theowner, and assumetowardthe
contractor in reference to the work all obligations that the contractor
assumes toward the owner.

Thistie-in between the contractor-owner contract and the contractor-
subcontract agreement adds further importance to the understanding
o all terms and conditions that affect this "passthrough™ provision.
There are several provisionsin thiscontract 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-
tractor/vendor negotiations

m Allowanceand alternates, and methods o dealing with them
Restrictionson used the contingency,if oneisincludedin the contract
Provisionsfor liquidated damages or bonus arrangements

Requirementsfor the general contractor to submit alist o personnel to
beassignedto the project, and obtain the owner's acceptanced thesame

Requi renent s 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 an 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 agreementsor notificationsto thefield

Review of the Project Specifications

Not only will project start-up and close-out provisionsin Division 1
be of importance, but a thorough reading of the specifications should
be made at |east onceto uncover any unusual requirements. Specific
sections of the specificationsought to beread very carefully if the proj-
ect manager has any responsibility for negotiating subcontract
awards.

If the project manager will “buy-out” the job, thisreview d 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 assumethat they are
similar tothelast project, even though they may have been prepared by
adifferent group of design consultants. Sometimestheseassumptionscan
prove costly.

Theauthor of thisbook was managing an office project being built for
an established developer who controlled several million square feet of
commercial space. Theowner's representative stated several timesthat
“All we will require dof you iswhat's in the plans and specs—no more,
noless."” Thisseemed likeafair approach. Asthework progressed, there
were some changesin thefinish hardwarerequested 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 300,000ft* of con-
crete slab-on-grade and concrete suspended slabs. The specifications
required asurvey and an as-built drawingto verify compliancewiththe
specifications. The survey revealed level tolerancesin the plusor minus
range of approximately 3/16 in. as measured below a 10-foot-long
straightedge. The subcontractor and the author thought the owner
would be pleased with theresults. And they were, to a degree, pointing
out however that the specification required a 1/8 in. tolerance—unheard
of for general commercial office space, but nonethel ess 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 werewilling to trade thisoff 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 d each section o the specifications can produce sev-
eral checklists:

® One checklist should befor the project superintendent which can be
used to serveasareminder o itemsand activitiesrequiring attention
during thelifed the project (for example, field inspectionsand mock-
ups required at various time during construction). A copy o thislist
should be distributed to thefield.

® There should be onechecklist for each subcontractor concerned which
should be distributed at the appropriate project meeting, highlight-
ingthekey provisionsd their section. Thisisalso theappropriatetime
to distribute close-out elements o the specfor whichthey are respon-
sible:itemstotrack asthey developtheir as-builts, coordination shop
drawings, and other start-up requirements. The super can begivena
copy d each o these checklists that he or she can review with the
appropriate subcontractor from timeto timeto insure they are track-
ing them correctly.

Record Drawings

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

®m Recordsd all changes, either those made because o field conditions
or those caused by changesin scope (for instance, change orders)

® Recordsd all changes due to the acceptance o any alternates listed
in the contract

® Dimensions—vertical and horizontal —that either confirm or correct
thedesign dimensionsd entire areas or componentswithinthoseareas

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

® Foor-to-floor elevations and floor-to-ceiling elevations
Thelocationsd conceadleditems, M EPrisers, branch piping, and wiring
® Structural changes

m Thelocations o plumbing valves (generally viaa valvechart), some-
times noted by colored tacks in accessible ceiling panels
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® Fire dampers and adjustable HYAC dampers
m Heat tracings, particularly when encapsulated under insulation

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

® Earth compactioninspectionsand tests

® Concrete compression tests—the number o cylinders to be taken;
notes on the proper storage o the same

Infiltration and exfiltration testsfor underground storm sewers
® Mill reportsfrom the structural steel supplier

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

®m Mortar cubetesting

» HVAC and plumbing testing— includeswater/air tests and pump per-
formance duct leakage tests

Acoustical batts or insulation batts, concealed i n partitions/exterior
walls

® |nspections o flashings— aroundexterior wall penetrations and fen-
estration, roof accessories, and penetrations

Inspectionsd various substrates before being encased or enclosed

® Fire protection testing— including underground piping, fire pumps,
and the pressure testing o filled lines

Responsibility for these inspectionsand tests arefixed in the specifi-
cations, and a checklist prepared after a review o 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 o 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 copiesd compaction
reports, concrete test breaks and steel bolt or weld inspection reports
beforeissuing a certificate o occupancy.

Operations and Maintenance Manuals

Each subcontractor required to submit Operations and Maintenance
manual s (0&Ms) should be familiar with theformat in which they are
to besubmitted (forinstance, inthree-ring binders with tabbed sections),
and the number required for submission to the architect and engineer.
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The subcontractors might use thisinformation as a guide during their
procurement activitiestoinsurethat their vendors provide all required
materials. It isimportant that the company submitting the manuals
verify that the information is all inclusive and the project manager
should review these submittal s 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?Isthe owner entitledto a certain number
of instruction sessions with the manufacturer or subcontractor? Check
the specifications with the subcontractor to determine the extent of
theseinstructional materials.

Commissioningand TAB

Few things can turn a previously satisfied owner into an angry bull more
quickly than experiencing erratic heating and coolingafter they moveinto
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 o a building's sys
temsa real challenge. Sound and vibration tol erances become more acute
and require special testing equipment and highly trained technicians to
achievethe necessary results. Not only aretheAmerican Society o Heating,
Refrigeration, and Air Conditioning Engineers (ASHRAE) standardsto be
met, but the National Environmental Balancing Bureau (NEBB) founded
in 1971 hasfurther defined these commissioning standards.

Thecommissioning o equipment i soften alengthy processthat begins
prior to occupancy and continues as the building's tenants movein. I n
the case of HVAC equipment where occupancy during a cold period pre-
cludes start-up and testing o 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
proceduresand this may require a separate meeting, held after thereg-
ular subcontractor meeting to review their specific requirements. None
will be morecritical than TAB.

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

Testing: Determining the qualitative performance of the equipment.

Adjust: Regulatingthe specified fluid flow rateand air patterns at 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.

Thisprocess, commissioning, can make-or-break a project. An extended
process where heating and cooling systems remain dysfunctional will
bring lots o complaints if the building is occupied and the HVAC con-
tractor is struggling to provide properly conditioned air. Some owners
may becomevery belligerent, whileotherscan be quiteforgivingif 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
officetemperature wasin the mid-90s (thiswasin mid-July). She wanted
someoneto check it out immediately, so| 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 officeand i tsfurnishings revealed the prob-
lem. Someone had hung a large picture directly over the wall thermo-
stat, preventing it from responding to heat loads generated through
adjacent windows. With the pictureremoved, temperatures went down,
and Mr. CEO put on hisshirt and tie as his secretary apologized. But
not all clientsaresoreasonablein their demandstofix a nonresponsive
system—and fix it ASAP!

Depending upon systems and equipment, TAB can include

Fan equations affecting speed, fan curves

Duct system pressurelosses

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 (DDCs)
® Sound and vibration transmission

When TAB requirementsare reviewed at 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-
dends at close-out.
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The Punch List

It iseveryone's intention at the start o a project that punch-list work
during the closing phases o the project will be kept to a minimum.
These stated goals often go the way o all good intentions, and unless
thisgoal isactively pursued, not much will be accomplished. Completing
the punch list promptly and properly can become a frustrating experi-
encefor a project manager whois unable to close out a project because
of somelingeringincomplete punch-list itemsthat are the responsibil-
ity of one or more subcontractors.

Sometimes empty promises seem to be the order of the day: “T1l be
theretomorrow" or 'We're just waiting for that replacement part and we
should bethere Friday" or "Our guy isout sick," and so on. The effort to
produce a zero-item punch list at theend of the job beginswith that first
subcontractor's job meeting, and is reinforced as other subcontractors
are brought on board.

It must be madeclear toall partiesthat thereisa commoninterestin
punching out a project. Retainage for the entire project may be withheld
by an owner because of oneto two subcontractorsbeing unableto promptly
completetheir punch-list work. Asaresult, all subcontractors suffer the
consequences. Certain procedures can be established upfront to make
the punch-list portion o the project close-out finish more smoothly.

Consider implementing thefollowing policies:

Astated zero-tolerance policy toward the punch list with a goal of pro-
ducinga 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, at which
timeany punch-listitemsnot already corrected by their supervisor will
be prepared for immediate action (Thisis prior to an official inspec-
tion by the design consultantsto prepare the" contract™ punch list).

When items remainincompl ete 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
at 300 percent of cost, and if not completed within an 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 completethework and deduct such sumsfromtherespon-
sible sub's next payment. I n the case where a permit may be required
from M EPwork, these costs will also beincluded in the cost of work.

Isita punch list or a warranty item?

An owner or architect may, at times, consider an item punch list when
it should morecorrectly be determined warranty work. Remember that
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apunchlist representscontract work that was not completed or improp-
erly installed, or that was rejected because of nonconformancewith the
contract documents. A warranty item, on the other hand, applies to a
part, equipment, or material that hasbeenfurnished andinstalled and
which complieswith thecontract documents, but that failsand must be
either replaced or repaired.

An owner that withholds funds for outstanding punch-list work is
certainly within their contractual rightsto do so, but unlessthe contract
iswritten otherwise, it isnot contractually correct to withhold money
awaiting warranty repairs or replacement. So, whenthat 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 d their attic stock mate-
rialsinthefinal phasesd construction to either replace damaged mate-
rial or make up for purchasing shortages. If attic stock is not readily
available at the close o a project, the owner should be advised that it
isonorder and scheduledfor delivery at afuture specifieddate. The proj-
ect manager must monitor delivery and when received by the owner,
obtain awritten record o receipt.

Items such as spare finish hardware components, key blanks, and
such must all be catalogued when receivedfrom the vendor and stocked
in asecure placeso that it can belocated 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 bein serviceable condition,
preferably in the original packing box and with all operating, mainte-
nance, and warranty papersincluded.

Material safety data sheets

Material safety data sheets (MSDSs) pertaining to all hazardous mate-
rialsdeliveredtothesiteor incorporated in building materialsare often
required to becollectedin abinder and turned over totheowner as part
o the close-out documentation. OSHA requires MSDSsfor hazardous
material s (hazmats) to besent to the construction site prior tothe deliv-
ery o theitem that they refer to. Asaresult, these sheetsare often lost
in the shuffle. Obtaining duplicatesistime-consuming and if close-out
requirementsinclude submitting a binder o MSDSs, a separate folder
should be set aside at the jobsite to collect these sheetswhen they are
received and reviewed.
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Preparing for that First Project Meeting with
the Subcontractors

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

Thetime spent during thisreview will berepaid many timesover, and
the thoroughness and professionalism displayed at that first construc-
tion meeting will set the tone for the balance d 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 o the specifications, nor the Special and General Conditionsin
Division 1. Thisfirst meeting, wherethesubcontractor's project manager
and their onsite supervisor arein attendance, isthetimeto briefly review
the specificationsectionsdealing with each subcontractor and thestart-
up and close-out proceduresthat apply to all.

Doesit appear that the key subcontractors“know” their job?Arethere
somesubcontractorsthat appear weak and in need o special attention?

Copies o selected portions o the specs can be made for distribution
todl attendees. Sectionsdealing with coordination drawings (Figure 6.1)
and submittal procedures (Figure 6.2) can then be distributed. After
briefly reviewingthese proceduresand other general and special require-
ments, and distributing copiesd the actual specification pages, entries
inthe meeting minutesdetailing everything should I ater hold everyone
accountable. Asnew subcontractorsare 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 specia attention: change
orders, timeand material work, premium or overtime work, and winter
conditions. It isthat 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.

Requirementshy the general contractor,whenany o these conditionsare
encountered, are quite often much more precisethan thosein thearchitect's
book d 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 justify
overtimework and substantiate costsfor work during winter. Figure 6-3
setsfortha set o proceduresto befollowed whenever any o theseitemsd
work are requested, and provides the subcontractor with explicitinstruc-
tionsand documentationthat must be submitted with their work.
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COORDINATION DOCUMENTS

A 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 necessitatesmaximum utilization of space for
efficientinstallation of differentcomponents.

1.  Coordination Drawings include, but are not necessarily limited to:
Structure.

Partition/room layout.

Ceilinglayout and heights.

Light fixtures.

Access panels.

Sheet metal, heating coils, boxes, grilles, diffusers, and similar items.
All heating piping and valves.

Smoke and fire dampers.

Soil, waste and vent piping.

Major water.

Roof drain piping.

Major electrical conduit runs, panelboards, feeder conduit and racks of
branchconduit.

Above ceiling miscellaneous metal.
Sprinkler piping and heads.

0. Allequipment, including itemsin the Contradt as well as OFCI and OFI
items.

p. Equipmentlocated above finished ceiling requiring access for
maintenance and service. In locations where acoustical lay-in ceilings
occur, indicate areas in which the required access area may be greater

t han the suspended grid system.

Exigingcondiis, including but not limited to mechanical, plumbing. fire
protection and electrical items.

Seismic Restraints.
FIGURE6.1 Coordinationdrawings.
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Special Requirements for a GMP Contract. When a cost-plus-not-to-exceed-
GMP contract i s being administered, the owner usually hastheoption
o auditing the contractor's books to validate the entire project's final
costs. Thetimeto make provisions for afinal cost accounting begins as
the project unfolds. Coordinating with theAccounting department to seg-
regate all costsisafirst step. Coststo be reimbursed must be kept sep-
arate from costs that will not be reimbursed. Changes in scope that
increase or decreasethe contract sum must beclear and conciseand rep-
resented by fully executed change orders or other forms of correspon-
dence. Logsor other meansdf documentation must beset in place before
costs begin to accumul ate.

Ascostsare presented each monthintheform of applicationsfor 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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Timing: Prior to fabricating materials or beginning work, superviseand 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.

Intent: Coordinationdrawings 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 coordinationof the
Work of the Contract.

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
architecturaland structural work. Base sheets shallbe at appropriate scale;
congested areas and sections through vertical shafts shall be at larger scale.

1. Highlightall fire rated and smoke partitions.

2. Indicate horizontal and vertical dimensionsto avoid interference with structural
framing. ceilings, partitions, and other services.

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

4. Indite the main paths for the installation, @ removal of, equipment from
mechanical and electrical rooms.

Construction Manager shall circulate coordination drawings to the following
subcontractors and any other installers whose work might conflict with other verk.
Each of these subcontractors shall accurately and neatly show actual size and
location of respective equipment and work. Each subcontractor shall note apparent
conflicts, suggest alternate solutions, and return drawings to ConstructionManager

Elevator subcontractor.

Plumbing subcontractor.

Fire protection subcontractor.

Heating ventilating and air conditioning subcontractor(s).
Electrical discipline subcontractors.

o g s~ wN

Control system subcontractors.

Review and modify and approve coordination drawings in cooperationwith
individualinstallers and subcontractors to assure conflicts are resolved before work
in fieldis begun and to ensure location of work exposedto 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.

FIGURE6.1 (Continued.)
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Section01330
SUBMITTAL PROCEDURES

PART 1 - GENERAL

11 SUBMITTAL COORDINATION

A

Make submittals in a proper and timely fashion, allowing for administrative
procedures. Architect’s review, corrections to submissions and resubmittal. if
necessary. and fabrication of products without delaying the project. Minimum
pracessing times required by the Architect are as follows:

1. Reviewfor Architect's Office only: Allow a minimum of 10 working days for
review and processing.

2. Reviewby Architect and Its consultant: Allow 19 working days for review and
processing of submittals by Architect plus an additional 5 working days for
review by each consultant.

3. Reprocessingof submittals: For submittals requiring resubmittal, re-
processing ime requiredshallbe the same as first submittal.

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

Make submittals of similar ltems, systems, or those specifiedin a single
spegcification section together.

Make submittals for products which other products are contingentupon, first.

The Contractor is fully responsible for delay in the delivery of materials or progress
of work caused by late review of shop drawingsdue to failure of the Contractor to
submit, revise, or resubmit shop drawings in adequate time to allow the Architect
checking and processing of each submissionor resubmission.

12 SCHEDULE OF SUBMISSIONS

A

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 approvala schedule of submissions for the Work. The

schedule of submissionsshall be relatedto the entire Project, and shall contain the

following:

1.  Shop Drawing Schedule (for shop and setting drawings to be provided by the
Contractor).

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

3. Withrespectto portions of the Work to be performedby Subcontractors. such
schedule of submissionsfor the work of each Subconltractor shallbe

submitted for approval within 30 calendar days after execution of a
subcontract with such Subcontractor.

List all submissionsrequired of each trade:

1. Include the Specification Section number, name of subcontractor or vendor.
submittal type Item, description, t ype, quantity and size (where applicable) of
each submission.

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

FIGURE 6.2 Submittal procedures.
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a. Scheduleddate of submission.

b. Requireddate of approval. (permit Ume for appropriate review and
resubmissions as may be required).

c. Estimated date of beginning fabrication or manufacture of product (where
applicable).

Required date of submissionof product to testinglaboratory.
Required date of testinglaboratory approval.

Required date for delivery of product to site.

Required date for beginning of installation of product.

Required date for completion of Installation (and in-place testing).

e ~0 8

For each submittal, schedule to allow adequate time for review by the Architect and
its consultants. The Architect will not be responsible for Work performedin shop or
field prior to approval. Long-leaditems requiring expedited action must be clearly
Indicated.

1. The schedule shall be reviewed and resubmitted as necessary to conformto
approved modificationsto the construction Project Schedule, and shall be
updated as may be required by the Architect.

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

Update schedule throughout progress of the Project, coordinated with scheduling
changes in the Work, and redistribute monthly In coniunction with submittal of
Application for Payment.

SUBMITTAL PROCEDURES AND GRADING

A

Prepare and submit to the Architect a Construction Schedule, a Schedule of
Values, and a Schedule of shop drawings, productdata, and samples.

Provide space for Contractor. Architect 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 constructionWork, and coordination of information, is-in accordance with
the requirementsof the Work and the Contract Documents. The Architect's stamp
shall contain the following data:

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

1.  The Architect willinsert the date of action taken and an identificationof the
person taking the action.

2  Submittalgrading:
a NO EXCEPTIONS TAKEN - No corrections, no marks.

b. MAKE CORRECTIONSNOTED - Resubmissionnot required. Minor
amount of corrections; allitems can be fabricated without further

FIGURE62 (Continued.)
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Re: | for ChangeC U Costs. Winter Conditions—

Change Orders

1.Each proposed changeorder isto contain a brief explanation of the nature of the change
and who hasinitiated it (owner, A/E, contractor).Attach al supportingdocumentation.
i.e. letter from owner, K from A/E, request from subcontractor, etc .

2. If scopeof work isincreased or decreased, state prior condition and proposed condition
(i.e. railingsadded - col. 9-10 - “X” lineal feet-noneexisted in thisarea on contract
drawings, or inthecaseof adeduct— 20 If railingsdeleted between Col. 10-13)

3. All costssubmitted by Contractor for self-performedwork and costs submitted by
subcontractorsto be broken down into Labor (hoursx rate) ,materials (number if
applicable, linea or squarefeet if applicable). Overhead and profit to be added to
"codts" 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 applicablerate. Providereceipt of delivery.

return.

5. If work is T&M follow procedures indicated below

6. If, requested by owner, allow owner's representativeto be present when changeorder
negotiationswith subcontractor(s) are taking place.

Time and Material Work suthertzed by Owner

1.Contractor's supervisor to obtain Daily Ticketsfor al T&M work self-performedto
include, worker’s trade category (carpenter, |aborer, etc.) number of hours worked, task
performed. Ticket to be signed by Contractor's supervisor

2. For subcontracted work, Daily ticketsfrom Subcontractor listing tradesman by
category (apprentice, journeyman, etc), number of hourseach personwork and
task performed . Thisticket to be signed by Contractor's supervisor. Receiving
ticketsfor all materialsand equipment to be attached.

Premium cogts:

1. For Contractor's self performed work, follow proceduresoutlined abovefor T&M
work, but includereasonfor premiumtimework, .i.e. weather delays, request by
owner to maintain previoudy agreed upon schedule, failureof subcontractor to
provideadequate manpower, latedelivery of critical material, lack of response
from owner or A/E. All subject to Owner's approval.

2 For subcontractor, follow proceduresfor T&M work outlined above. Contractor
toindicate on ticketsreason for overtimework, i.e. weather delays, late delivery
of materias, etc. All subject to owner's approval.

3. Contractor to accumulateand present all such ticketsto the owner on a weekly
basis. Identify al known costsor hourly rate to be gpplied to each trade.

Winter Conditions(if applicable):

Indicate operation taking place requiring winter conditions

Providelog with temperaturereadings at 7:00 A.M., Noon, 2:00 P.M.
Providedaily ticketsfor labor as outlined above

Providelist of materiasused, typeof fuel consumed

Providelist of any equipment used

All such ticketsto be signed by Contractor's supervisor

Contractor to accumulateand present al suchticketsto the owner on a weekly
basiswith a runningtotal for Winter Conditions- coststo date for each operation
or task (cast-in-placeconcrete, steel ,ete.) requiring winter conditions.

NoghkwddE

FIGURE6.3 Proceduresfor work order requests.
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waning moments o the project. If monthly requestsfor paymentsare
all processed with approved costs, thefinal accounting should berather
easy and rapid, allowing the project manager to proudly announcethat
there were final savings amounting to $XXX, XXX shortly after pay-
ment for thelast requisition was received.

That Dangerous End-of-Project Syndrome

Asthe project nears completion, supervisors and managers alike start
thinking about that new project. Your Vice-President may have already
given you the plans and specificationsfor your next job and it looks
really interesting. The superintendent may also have been given a set
o plansand specsfor the job he will be moving to, and key subcontrac-
tor personnel may be drifting offsite permanently or at | east to do part-
time work in connection with their next assignment. These are people
that have anintimate knowledge o the current project.

Any new replacements may not be able to get afirm grasp of some of
theolder, ongoing problems. Thereisthe normal malaisethat occursafter
along period of intense effort to close out a project. Unless everyone's
attention and efforts aredirected to the unfinished job at hand, thosel ast
weeks df wrappingthings up will undoubtedly stretch out much longer.

The project manager needs to recognize these symptoms and direct
all energieshack tocomplete thecurrent project; thus, there's aneedto
"rally the troops." Any change in subcontractor supervision must be
scrutinized carefully, and if an alteration would result in the devel op-
ment of a new learning curvefor the supervisor's replacement, acall to
the subcontractor's office expressing concern that the project demands
more should be made.

Human nature being what it is, those last days or weeks trying to
button-up loose ends, will test the project manager's mettle, but thisis
the time when that last final push needsto be made. Remember that
the goal of every project manager isfourfold:

® 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 projectis
finished.

m Therelationship 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 isformulated before the project commences.



Chapter

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 iseasy to neglect the basics of the estimating process. As
a remedy, this chapter was written to review many o the basics that
might have been overlooked.

First of all, a solid data base of historical cost information is neces-
sary to achieveor retain the keen competitive edge required to survive
in today's business climate, so let's talk about that next.

The 2004 Edition of CSI’'s MasterFormat

I n mid-July 2004, the Construction Specifications | nstituteissued their
latest update to the CSI specification numbering system, saying this
revision reflects the complexity of information generated by the indus-
trial, commercial, andinstitutional projects being built today. Thefirst
14 divisions for activities from General Requirements to Conveying
Equipment remai n unchanged except for the addition of two moredigits
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 Servicessubgroup. Division
20is"reserved," Division 21isFire 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, | ntegrated Automation, and Security. A
Site and Infrastructure subgroup and a Process Equipment subgroup
round out the expanded version o this new CSI code.

Alongwith theincreased number o categories, a new six-digit section
numbering system hasbeen given two added numbers, allowing future

127



128  Chapter Seven

expansionsto designate specifictypesd concrete.As morearchitectsand
engineers switch over to this new system, general contractors will also
need to revise their database accordingly. Even the format for the
Scheduled ValuesandtheAlA Applicationand Certificatefor Payment
form G704 with its accompanying Continuation Sheet (AlA Document
G703) will now reflect this new numbering system.

Acquiring a Database

A data basecan bebuilt by purchasingonein either a published manual
or electronic form, and modifying it to meet one's individual needs, or
by devel opingfield-generated cost data and combiningit with cost data
acquired from vendors and subcontractors. Every proposal received
from a subcontractor or vendor may contain data baseinformation when
dissected and analyzed.

The purchased database

A number of companies have been publishing unit pricecost guides cov-
ering topicsasvaried assitework to MEPfor use by commercial and res-
idential builders, union or open shopin CD format, or I nternet provider
subscriptions.

These purchased data-base costs come with a How-To-Usedirectory
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 df these adjustments, purchased data-
base costs need further consideration before preparing an estimate
solely from those sources, such as:

The differencein costs associated with local weather conditions and
seasonal variations

The effectiveness o the management team in both office and field
Collective bargaining agreements, or the lack thereof

Loca 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 o permanent laborers, carpenters, or masons, tracking the
costs o self-performed work may be limited to a score o General
Conditionsitems; all other costs will be gathered from subcontracted
work. As for general contractors who do employ crews o 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 o excavation and concrete work, and because
o those builders they need to constantly update their field-labor costs.
Even the General Conditions portion d the estimate needs some field
reporting to accumulate costs for such operations as cleaning, winter
conditions, and temporary enclosure work.

Thefirst stepinthe processd data-base building for any self-performed
work isinsuring that the weekly field labor report will supply the basic
information required to produce a unit cost. Theformulaisan easy one:

UuC=L/0

where UC isunit cost, L islabor cost, and O isoutput (productivity).
The weekly field report serves many functions, such as:

I't reports the actual cost of work performed by the contractor's indi-
vidual field forces.

I't reportsthe actual costs which can be compared with the estimated
costsfor each operation.

It reportsthe actual quantities o work in placeversusthe estimated
quantities.

I't reports the percentage of weekly work performed to reflect job
progress.

I't provides a basisfor projecting completed costs for each task.

A pagefrom atypical field labor report isshownin Figure 7.1.

Thisreport listsall of the operations this general contractor is per-
forming inthefield, and each task isassigned a cost code and a unit of
measure—for instance, L F=lineal feet, LS=lump sum, and EA = each.
The estimated quantity and total cost d each task islisted along with
the unit cost for the unit o work.

When the weekly costs are reported asthe payroll is processed, they
aredisplayed oppositetheir 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 onthe Daily Labor Report or aseparate
form can be compared with the estimated quantitiesfor each work task.
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Thefield labor report can be oneof the most effective means o estab-
lishing a database and monitoring costs for tasks performed by those
general contractorswho continueto 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
producethe database

Recalling the basic cost formula— Unit Cost = Labor Cost divided by
Output — theidentification of thework task by using a specific CSl cost
code and the reporting of dailylweekly hours of thiswork task requires
only one additional document to complete the exercise and create the
unit cost/quantity report.

Some contractors prepare a separate document to report weekly work
quantitiescompleted i nthefield, while other contractorsincorporate this
information ontheir daily timesheets. Oneimportant factor to remember:
The unit of measure for each work task should correspond to the gen-
erally accepted practice in the industry, or at least the accepted prac-
ticein your company.

For example, whenforming foundation walls, doesthework task and
corresponding cost code and reportable quantities include forms on
both sides of thewall (total contact area) or only oneside, which must
then be multiplied by twoin order to obtain the total " contact" area?

Reinforcing steel isgenerally reported on a per pound or per tonin-
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).
Theareaformed was 283ft? of contact area (both sidesdf theform).
If John's weekly salary, at a rate o $55 per hour for 40 hourswork,
including fringe benefits, was $2200, then the unit squarefoot cost of
formsset in place would be $7.77 [2200 (L) divided by 283 (0)].

Unit costs, however, may vary from week to week throughout thelife
of the operation. When atask isjust starting, thereisafamiliarization
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period in which construction details are worked out, a pattern of work
established, worker crewsformed, and arhythm created for each repet-
itive operation.

I n 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 hasended, the unit price based uponthe com-
pleted cost andfinal quantitieswill represent one unit cost for that par-
ticular operation. If this unit cost is used in the preparation of a
subsequent estimate, it will represent a good cost model. However, not
until several costsfor similar operations from other projects are accu-
mulated will a more representative unit cost develop. As wages and
fringe benefitsincrease, these unit costs will reflect those changes.

Analyzing Unit Costs

Unit costsfor the same operation will vary from job to job for a number
of reasons. Weather conditions can have an appreciable effect on costs.
Concreteforming operations, for instance, should belesscostly in May
than in December when working in the northern part o 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 asstraight wallswill producelower final
coststhan 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 thesimilarity and dissimilarity of each project must betaken
into account. Oneway to view unit costsfor 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 i n which a seriesd tasksor 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 $1.04/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,
itisreasonable to assumethat $1.21/square foot can be used to estimate
futureprojects. However, thecost fromthe B&G Toal project i s 33-percent
higher than the Elcon project. There may be a reason for this disparity
and a more accurate unit cost may bearrived at by eliminatingthat unit
priceand averaging the Apex, Elcon, and Onex jobs, resultingin a unit
cost of $1.15.
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SPAEAD SHEET ANALYSIS OF UNIT COBTS®
NON COSTCODE| umIT JOB-837 J08-488 J08-502 J0B-458
APEX MAF. 846G TOOL ELCON ONEXCORP ||
7 ¥ ¥

FORM AND STRIP FOOTINGS 0225 e sl 1.39 1.04 1,17

FORM AND STRIP WALLS oo & 2.21 2,75 2.01 2.1

FORM AND STRIP DOCK PITS oz EA 175.00 WA WA 435.00

PLACE AND FINSH FOOTINGS 03304 (=] 20.00 24.00 19.00 27.00

PLACE ~ FINISH FOUNDATION WALLS ) or 65.00 72.00 84,00 9,00

SET ANCHOA BOLTS o EA i i B ¥ia

FIGURE7.2 Tasks and their costs.

Monitoring the reporting of costs

The project manager should be familiar with which operationsare 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 shefindsthat rough carpentry cost
code numbers are being mistakenly applied to concrete formwork, the
field should be notified of thiserror immediately.

Arethe square-foot quantities being reported correctly? Does every-
oneunderstand how guantitiesareto bereported? If a 4-foot-high foun-
dation wall isbeing formed, for example, and itstotal length is8feet,
does the superintendent report 64 square feet (32 feet on each side) or
atotal of 32 squarefeet o contact area? It may not matter so much which
reporting systemis used as long asthe same unit costs are reportedin
a consistent manner.

Similar questions may arise when drywall work is being performed.
Dothereported areasinclude the squarefeet of gypsum board installed
oneachsided thepartition, or thetotal squarefootage of theassembly?
I sthe metal stud framing to be reported on the basis of square feet of
wall areaor linear feet of the full height wall, whether it be 8, 10, or
12 feet high?

I tisthe project manager's duty to verify uniformity in reporting after
reviewing theforms generated in thefield.

When disparities in costs appear

When field-generated unit costssubstantially exceedthe estimated costs,
and the superintendentisd the opinion that those operations were per-
formed efficiently, the project manager may determine that the dispar-
ity betweenestimated and actual costslieswith the estimate and not the
actual costs. Conversely, if actual costs are considerably less than the
estimate, the estimating department will also welcomethe news.
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Periodic monitoring should take place asthe work progresses. If costs
exceed the estimate by a significant amount, maybe something can be
doneif discovered early on. Atleast thewarning signs have been rai sed
and closer scrutiny could be paid to thislosing operation to seeif there
are ways to mitigate losses.

Bundling to create a unit cost

Some subcontractors”bundle” variouscomponentsdf a particul ar oper-
ation in order to obtain a unit cost. Several concrete subcontractors
have doneaway withthe cumbersometask of reporting each individual
task involved in placing a cubic yard o concrete.

By tracking all costs such as labor, forming materials, tons o rein-
forcing steel, and cubic yardage of concreteplaced, afinal job costistal-
lied, which when divided by thetotal number o cubic yardsd concrete
placed providesa unit cost per cubic yard of concrete. When reinforcing
steel isrequired, thetotal cost of labor and material s 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—
i s established, which might be something like $500 per cubic yard.

When a new jobisestimated, a detailed take-off is produced to deter-
mine thetotal number of yardsadf 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
thisnew project: Isit similar to thelast one where we estimated a cost
o $500 per cubic yard? If so, then this job with 2000 cubic yardsis
worth $1,000,000. If thisnew project is morelike a recent job that was
moredifficult, wherefinal costswere $550 per cubic yard, then the price
will be quoted as $1,100,000.

This" measured mile" approach provides a baseline of coststhat can
comein handy if their project flow isinterrupted or work is delayed by
events beyond that subcontractor's control. If the baseline cost of con-
creteis, say, $500 per cubicyard, but dueto delaysthecost isnow $793
per cubic yard, the subcontractor hasthe makings of a claim for addi-
tional money —an extra $293 per cubic yard in thiscase.

Thissametechniquecould theoretically be applied to other repetitive
subcontractor operations such as metal framing and drywall work,
painting, and flooring, to name but afew. Thisisalso thetechnique that
forms the basis for conceptual estimates— the square-foot costs of a
completed structure, or acomponent o 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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developingtheability to negotiatework with an owner. Thisisaninvalu-
able asset for any project manager.

Let's say you're having lunch with a client who switches the discus-
sionfrom the NFL playoffstotalk about a pet project that the president
of their company isinterested in pursuing. The client sketches what
appears to be a four-story officebuilding on the back of a napkin (what
elsel) and saysto 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, 1'd need more information, but
it lookslike you're talking about $300 to $400 per squarefoot”— that's
an accuracy range d 33 percent, but if you provide a very brief idea of
what thiswill buy, chancesareit could get your foot i n the door! Using
your mental database of building costs, a casual remark like thiscould
provide you with an opportunity to attract a new business relationship
and enhanceyour career.

Some consultantsin thefield call thisafeasibility estimate, onethat
provides a prospective owner with enough information to begin to
develop a pro-forma that may result i n asking your company to provide
a conceptual estimate after meeting with their staff to flesh out some
o the basic design issues.

Feasibility estimates can have an accuracy range of +/-20 percent
while a well thought-out conceptual estimate can develop costs within
a+/-10 percent range. Conceptual estimating was defined by Jeff Beard
when he headed the Design-Build Institute of America (DBIA) in
Washington, D.C. as"theskill of forecasting accurate costs without sig-
nificant graphic information, or sometimes no graphic information,
about a project." Thisis about as good a definition of conceptual esti-
mating as you can get.

So how doesone get to the point wherethey can respond to that hypo-
thetical question by replying, "'l would say that square-foot pricesfor a
typical office building consisting o 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."

Asafirst 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, it requires an understanding of
structural systems, building envelope options, mechanical, electrical,
and plumbing systems indigenous with certain types of construction
and the basic cost structure o variousinterior finish levels.
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WEeIl 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 an owner
looking for “ballpark” costs for a project can be called Stage 1, and a
meeting that afternoon to discussit can belooked upon asthebeginning
process to develop a conceptual estimate. In this stage, often referred
to as a parametric estimate, three basic building components must be
considered:

Thetyped structure: commercial, institutional, warehouse, and soon
The squarefootage of the proposed structure
The number of floorsin 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 alittle more detailed information. More
of theowner's requirements are needed such asalternate structural sys-
tems, material selections, theconfiguration and sized 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 ableto respond and
possibly offer some clarity regarding the low-end and high-end pricing.

Stage3. Theclient may progressfrom the phonecall stageto the next
meeting stage— Stage 3—indicating that they'd like to provide even
more detailed information to seeif that spread between $300 and $375
per squarefoot 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 sometime with their estimating
department. Unit pricesfor various M EP systems will come into play
as well as exterior wall options, and some degree of interior partition-
ing and finish levels will be established. A contingency should be con-
sidered at thispoint, possibly 5to 10 percent of the conceptual estimate.

Stage4. Stage4cantakeoned several forms. If thereisenoughinter-
est on the part of the owner in pursuing this project, the question o a
project delivery system can be discussed. The prosand consd lump sum,
GMP, and CM can be presented. Hasthe owner been discussing thisproj-
ect with an architect who might be persuaded to produce some very
preliminary sketches, an elevation, or a typical floor plan that might
permit evencloser scrutiny of theestimated cost?Some design devel opment
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drawings will be required at an advanced level of conceptual estimat-
ing, andit would appear at thispointintherelationshipthat adiscussion
regarding developing some form of commitment between owner and
contractor isappropriate.

Thisistheroadmap 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 peoplecanlearn a great deal from
these meetings, where the project manager and the project superintend-
ent review strategies, subcontractor performance (or lack thereof), and spe-
cific problemsand resolutions that evolved asthe 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
increasesor decreases?|tisjust asimportant to analyze coststhat were
much lower as to examine those which were higher.

If any of thefinal costs were substantially lower than estimated, the
method by which these costs were assembled might reveal why some pre-
vious bids werelost by a small margin when the company should have
been competitive. The unit costsobtained i n this manner will be broad-
based, but can fulfill several objectives when put to usein conceptual
estimating.

Successful conceptual estimating depends upon having thiskind o broad-
brush cost datareadily at hand. When a similar project isbeing estimated
in-house, costs obtained from a recently completed comparabl e job can be
used to check against component costsfor the new job, when updated for
increasedlabor and material costs. Thisfollowsthe previousexampled the
concrete subcontractor practice d using unit costs from a prior similar
project but making adjustments to upgrade costsfor a new bid.

Mining Completed Projects to Enhance
the Database

Compl eted projects can supply awealth o 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.

Oneform, 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'tismuch easier to extract and compile this project information at the
completion of the job rather than digging through the archival boxesin
the storage room.
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Project Parameter Cost Model Worksheet
Project

Location:

Start Date: Completion date:

Brief Project Description:

Number of floors: ___ Gross square footage:
Excavation and sitework: Size of site:
Site Ultilities:
Site improvements/landscaping:
Paving:

Total Site:
Foundations: Type:

Concrete slab on grade: SF S.0.M.D

Structure:

Exterior wallt ype SF
Roof: type: SF

Drywall: Exterior: type; SR

Interior: type: SF
Carpentry: Bough:
Finish:
Fenestration: Type:

Finishes: ACT: type,

Painting:

F
F
Flooring: I
F

L A A A N N A T

Elevators: Type and number:

Plumbing: No of fixtures:

HVAC: Type:

Sprinkler. $

Electrical:

Other costs;

Subtotal:

General Conditions: (percent)
Overhead and pmfit (percent)
Total contract amount:
Comments: see attached sheet

o S W B R

FIGURE 7.3 A project parameter cost model wor ksheet.
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The Project Parameter Cost Model Form

This Project Parameter Cost Modd 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 asthe basisfor evaluating the per-
formance of the recently completed project. Thisinformation added to
the Estimating department's unit cost data base will also enhancethe
project manager's conceptual estimating knowledge.

The Project Parameter Cost Model sheet for a hypothetical project
called the Woodbridge Plaza Office Buildingisshownin Figure 7.4 and

Prolect Parameter Cost Model Worksheet

Project Woodbridae Paza Office building

Location: Litchfield Tumpike, Woodbridae. CT.

StartDate: June 15.2005 Completion date: june 152006
Brief Project Description: ildi j

Aluminum alass storefront entrance: flat BPDM roof

Number of floors: 2 stories Gross square footage: 40.000 sauare feet

Excavation and sitework: Size of site. 4 acres $ 95,000
Site Utilities: $ 20,000
Site improvements/landscaping: $ 18,000
Paving: $ 45,000
Total Site: $178,000
Foundations: Type: 4 foot high x 1" concrete $ 21511
Concrete slab on grade: S5 14.400  S.0.M.D - 14.400 $ 100,000
Structure: Struct Steel,joist, 20 gauge metal deck and roof deck ~ $388,000
Exteriorwall type: Modular brick veneer  S= 9408 $164,600
Roof: type: EPDM-mechanical fastened  SF 14.400 $ 79,000
Drywall: Exterior: type: 6"x20 aa. studs.aypsh S~ 9408 $ 98,000
Interior: type: 3 %2 x 25 aa studs.5/8"FCSR S Included above
Carpentry: Rough $ 11,000
Finish: $ 14,000
Fenestration: Type: 4'x4' le,bronze alass-Alum tubin $ 125,000
Finishes: ACT: type = 2 x 2 arid and tiles Sk 24,000 $ 60,000
Painting: F $ 15,000
Flooring: ceramiclresilient  SF___$ 6100
Carpet —28 ounce SY: 2,000 $ 30,000
Elevators: Type and number. One hvdraulic $ 37,500
Plumbing: No of fixtures: 20 roof drains, 3 interior roof drains,
Four electrical water coolers $ 75,000
HVAC: Type: Ges fired boiler.hot water baseboard heat,
RTU for caoling, VAV boxes $390,000
Sprinkler:_Throuahout $ 70,000

Electrical: 800 amp service, 2 x 2 troffers, tel/data wiring,
Decorative lobbv chandelier. 10 x 20ft site light poles  $332,000

Other costs: permits.fees $ 14,000

Subtotal: exclusive of site work $2,030,751
General Conditions: (7%6) $ 142,152
Overhead and profit (8% on $2,172,903) $ 173832
Total contractamount: $2,523,542

Comments: Contract amountincludes site work w/ GCs and OH&P added

FIGURE 74 A project parameter cost model form for the hypothetical
Woodbridge Plaza office building.



140 Chapter Seven

illustrates the various types o cost information that can be gleaned
from itspreparation.

The preparation of a project cost model
data sheet

Thestart and completion datesareinserted at thetop o 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 thebuilding, the number o floors, and total square footageisincluded.
More descriptiveinformation can beincorporated if necessary andif the
project manager wantsto expand on the typed componentsincorporated
into the building.

Dealing with Site Costs. Excavation and rel ated sitework costsare 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 bui | di ng costs can be analyzed.

Approximate values such as cost per "disturbed acre" can be culled
from thesite, 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 mode will be of two
types: the cost per squarefoot of the actual component (for example, the
cost per squarefoot o roofing, fenestration, and flooring); and structural
and finish materials, aswell as unit prices and the square-foot-of build-
ing cost for components such as electrical, heating, ventilation and air-
conditioning (HVAC), 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-
tionsshould beisolated and noted. When a description of the building's
structural systemisprepared, bay spacingsor unusual loading require-
ments should be noted. | nthe mechanical and electrical portions o 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 asafunction of theareadf thebuilding can
alsobeused. If the cost per fixtureisto bethebasisfor comparison, the



Estimating 141

other significant plumbing costs such asinterior storm drainsfor roof
leaderscan beisolated and expressed as a cost per leader.

Heating, ventilating, and air-conditioning costs, as well asfire pro-
tection or sprinkler costs are most effectively handled on the basisdof cost
per squarefoot o building area. A brief description of the HVAC system
is helpful in comparing costsfor one general system typeto a similar or
different system on another project.

Several factors may influence the electrical costs. Oneisthe size of
theincoming service. Another i sthe number of metering devicesinside
thebuilding (if installed for individual apartments/condominium useor
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 costsof miscellaneousor special componentsthat 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 requirementsin both the percentage of the con-
tract sum and the actual cost. By segregating thesecosts, 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 coststo a high of 11to 13 percent, with the range being depend-
ent upon the size and complexity of the project and what resourcesthe
general contractor must devotetoits particular aspects. Analyzing over-
head and profitisrather simple sinceit 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 companiesspecializing in compiling and
selling construction cost data on a national or regionally adjusted
basis
Component estimating with in-house or purchased cost data
Squarefoot estimating

Order-of-magnitude estimates
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Cost index date

Asinflation accelerates or recedes and as labor rates change through-
out the country, building component costsand related materialschange
accordingly, revealing trends that are important to project managers.
Therate d inflation in the building industry variesfrom the standard
Consumer Price Index (CPI) published by the federal government.
Duringthe period 2003to 2005, the Fed was reporting inflation running
at arate considerably less than inflation i n the construction industry.
Spikesin thecost of structural steel, as much as 25 percent, aswell as
substantial increasesin cement, gypsum drywall, and lumber and ply-
wood prices caused quarterly construction cost increases far in excess
of the government's CPI.

A good guideto priceindexesisavailable i n Engineering NewsRecord
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" basisof, 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 o apartment buildings, parking garages, and nursing care
facilities, ontheother hand, will refer tototal project "cost” onthebasis
o costper 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. Doesthe cost per space rel ate to a precast
concrete, cast-in-place concrete, or structural steel framework? Does
thisunit cost include precast or masonry spandrel panels,and arethe
slabs post-tensioned or precast structural concrete members? A con-
tractor experienced in parking garage construction can provide an
owner with the pros and cons and cost differentials between the var-
ioustypesd structures, based upon costs acquired form recently com-
pleted projects.
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Order-of-magnitudeissues to consider

When dealing with order-of-magnitude estimates, you should recognize
thefollowing adjustments and limitations:

Price escalation must befactored into the"cost"

When the"cost per room" or *'cost per bed" or " cost per parking space”
from one project iscompared with a per-unit cost for the proposed new
project, similar construction elements of the prior project isimplied
and should be stated. Thisincludes structure, building envelope, and
interior finishes.

Asin 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, includea 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
somesimilar 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 isinvolved.

Whenever a general contractor i sdiscussing the cost of a commercial
office building with a developer, the basic cost structure may involve
what isknown as" coreand shell." Arather detailed document, referred
to as a Tenant Work Letter, will also develop as further contract dis-
cussions unfold.

Core and Shell

Specul ative office devel opers will request the cost to erect the building
"shell" and basic "core" features— a reception lobby, elevators, stair-
wellsfromfloor to floor, and bathroom facilitieson 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 at an electrical closet with a series of panel
boardsfor continuation of thecircuitry. Theinterior of exterior wallswill
be sheetrocked and a suspended ceiling grid system installed. Withthe
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exception o completely finished employee bathrooms on each floor, as
well asfinished stairwells and possibly elevator lobbies, the balance of
partition work (theinstallation of doors/frames/hardware, 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. Thetenant will usually be given an"alowance" by the devel oper
to be spent to complete their leased office space. Thisis known as a
Tenant Work L etter.

Since costs of these "improvements' can amount to as much as 20 to
25 percent o the base building costs, it's important to obtain a clear
understanding of how the owner plansto handlethe costsdf itemsclas
sified as"tenant improvements."

The Tenant Work Letter

The Tenant Work Letter shown in Figure 7.5 applies specifically to
tenant space in an urban building designated as a historic structure.
Most of theitemsincluded inthiswork | etter are applicable to thosefor
new office construction as well, but would exclude such listings as
"enhancing existing masonry, wood, &c."

Thetenantinthework letter is"allowed a certain number (or a cer-
tainsquarefootage) of itemsbased upon thetotal number of squarefeet
leased. For example, if 10,000 squarefeet of officespaceisbeing rented
at $25 per squarefoot and the landlord includesa"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 devel opers require thetenant to sign an agreement with the con-
tracted builder for the coreand shell structureto performall thetenant's
improvements. By doing so, the completion of HVAC, plumbing, electri-
cal, and fire protection systemswill be moreeasily monitored, and since
the developer isfamiliar with that contractor's supervision capabilities
and schedul e compliance they will be more comfortable complying with
the owner's building and quality standards. However, larger tenants,
having had experiencewith other contractorson previously leased space,
may object to using the developer's builder, and if their space require-
ment islarge enough and o considerableimportance to that developer,
they may prevail and be permitted to bring in their own contractor.

The Developer's Responsibility

Contractsbetween the devel oper and general contractor frequently con-
tain afairly 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 10,000SF. TENANT

INTRODUCTION

The scope of work described below will provide tenant improvements that enhance
theexisting masonry, wood and steel structure, which are the most distinctive interior
elementsof theexisting buildings. An open ceiling and arelatively open floor plan will
take advantageof thelarge windowsand tall floor-to-floor heights, resulting in dramatic,
airy space. Dueto considerations for retaining the historic fabric of theexisting buildings,
the open ceiling approach outlined below will be required in designated locations.

ASSUMPTIONS

e Genera contracting by

e Minimum 10,000 squarefoot tenant.

e Landlord will pay for initia space planningto prepareatest 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
e 28-ouncedirect glue down carpet (usually priced around $15/sy); onecolor
from a selection of Landlord's standard colors. At tenant's option vinyl
composition tileor vinyl sheet goods selected from Landlord's standard colors
may besubstituted at selected | ocations. Four-inch vinyl cove base will be
provided from Landlord's building-standardselection.'

CEILING
o Ceilings will be scraped clean of any lead-based paint as part of the Shell
building; any other celling finishes (i.e. painting, drywall or ACT) will be at
tenant's cost.

DOORS
e Suite entrance door- 3’-0x7’-0” solid core wood, 1 %" thick, stained or painted
from Landlord's standard colors.

o Interior- 3’-0"x6’-8" hollow core wood, 1 34” thick, stained or painted from
Landlord's standard colors, equipped with cylindrical lever lockset. Onedoor
will be provided for each 20 linear feet of partitioning.

PARTITIONS
o 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
wallsand (unfinished) corridorsare not included when measuring partitioning,
but 50% of partitions between suitesare included.

FIGURE75 A tenant work letter.
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o Maximum partition dlowanceis onelinear foot for each 15 squarefeet of
rentablearea

o Interior partitionsto be constructed of 2% “ metd studswith 2" gypsum
wallboard with taped and spackled joints. Theheight of typical partitionsisto
be9' - not extendedto roofdeck.

o Upto15% of theadlowed partition length will be constructed with sound
attenuation batts.

WALL FINISH
o Interior faceof exterior wal- tenant may elect to paint or clean masonry walls
a tenant's cost; base buildinghasincluded wdl repair only
o Al otherinterior wallswill be painted with a prime coat and two finish coats of
flat latex paint selected from Landlord's standard colors.

CASEWORK

o For tenant 10,000-15,000 squarefeet: 2 linear feet of 24" deep base cabingt,
counter-top and 12" deep wal cabinets per 1,000 rentable squarefeet.

o For tenant 15,000-25,000 squarefeet: 1.5 linear feet of 24" deep basecabinet,
counter-topand 12" deep wall cabinets per 1,000 rentablesquarefest.

o For tenant 25,000-50,000 squarefest: 1 linear foot of 24" deep base cabinet,
counter-top and 12" deep wall cabinets per 1,000 rentablesquarefeet.

o For tenant over 50.000 squarefeet: .75 linear foot of 24" deep base cabinet,
counter-topand 12" deep wall cabinets per 1,000 rentablesquarefest.

SHELVING
o 4linearfeet of shelf and rod.

WINDOW TREATMENT
o Adjustablel" narrow dlot horizontal mini-blind will beinstalledat each
window, Landlord Standard

HEATING AND COOLING (HVAC)

e Tenant providesfor al VAV boxesrequired and all ductwork, louversand
grilleswhich aredownst r eamfrom the VAV boxes. Typical office
configurationisfor 1 VAV Box per 1,000sf. Returnair deviceswill be
provided only where partitionsare extended to the undersde of the deck above
and arenot included in the alowance.

PLUMBING

e Onestainlesssted sink with piping. Landlord may limit location based upon
reasonable accessto plumbing.

SPR NKLERSYSTEM & FIREALARM
e Tenant providesfor any additiona sprinkler and fireaarm work which isover
and abovethat required by codefor agenera officespace plan designed in
accordance with the Tenant's maximum partition allowance. Automatic
pendant heads directed upward a open celling aress.

FIGURE7.5 (Continued.)
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Thecontractor'sbasecontract may includetheinstallation 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 o perimeter baseboard
heat, and includes a variable air volume (VAV) system for tempered
and conditioned air distribution, it isstandard practice to excludethe
installation o these VAV boxesand 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 beincluded 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 belocated to meet the tenant's space, or one
with only risers and mainswith branch piping, drops, and headswhich
arethen estimated as part o the tenant improvement package.

Depending upon thelocal fire coderegulations, an entire building or
just thefloor above and thefloor below may berequired to befitted with
sprinkler heads before occupancy.

Subcontractor Responsibilities as They
Relate to Tenant Fit-Ups

Not all tenant work will take placeasthe base building work progresses
and whilethe nucleus d key subcontractors are onsite. The unit price
schedule prepared by the project manager for the devel oper or landlord
must take into account that some work will be required o 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 o the
required subcontractors are still onsite working on the base building,
their unit costsfor tenant improvements will be based upon adding work
toalready productivecrews. But whenleasesaresigned after these sub-
contractors have completed their base building work and have left the
site, thecost to have them remobilizefor additional work will be higher.
These higher priceswill increase once more (or possibly several times)
if work isrequired, say, three months after substantial completionand
six months after substantial completion.



148 Chapter Seven

Asanexample, let's takean electrical outlet and priceit according to
aninstallation time frame:

Pricefor installation while base building work i s ongoing $85

Pricefor installation up to three months after base
building work has been completed $125

Pricefor installation six months after base buildingwork ~ $200

When entering into a contract with an owner where tenant fit-up
work will be required, take into account this potential for delayed
improvements installation. The owner/contractor contract should be
specificinitsapplication of unit costs based uponthe number or square
footagerequired, and equally asimportant, thetimeframeinwhichthe
work istotake place.

Thisescalation 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

Thestart of thischapter warrants a short story. Theauthor o thisbook,
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 at least 5 percent. The notion
wasthat thiswould give usabetter chanceto get the job, and since most
subcontractors expected to have their price "negotiated," wed end up
okay. Well, after a while, all the subcontractors submitting bidsto our
company actually increased their prices by 5 percent because word had
gotten out in thelocal construction community o what we were doing;
thus, we actually became less competitive as a result.

There are no shortcutsto intelligent purchasing or buy-outs. Buying
out the jobismorethan negotiating a specific pricefor a specificamount
of work. Arelationship of trust and respect between both partiesandthe
desiretowork 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 toissue
purchase ordersor award subcontract agreements, it isa process that
requiresagreat deal o work to achievethe most cost-effective end prod-
uct: the buy-out.

Awarding Subcontracts

The processdf negotiating subcontractsis morecomplicated than merely
selecting the apparent low bidder and writing a contract— the apparent
low bidder may not bethe most competitive, if and when a proper analy-
sisismade of all the bidsreceived.

149
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Purchasing or 'buy-out" responsibility variesfrom company to com-
pany. According to a recent survey conducted by the Construction
Finance Management Association (CFMA), morethan 70 percent o all
respondent companiesindicated 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 and/or specification design inadequa-
cies, inconsistencies, or omissions. Specialty contractors and material
and equipment vendorscan beinvaluablein the early stages of a proj-
ect if they point out inadequacies in those plans and any specs that
need coordinating beforefinalizing the deal .

The project manager must be thoroughly familiar with all aspects of
the project requirementsin order to produce the most cost-effective sub-
contract or purchase order. If it iscompany 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 conditionsd the work before any awardsare made, and take advan-
tage of the project manager's experience.

A key point that should always be remembered: Don't assumethat 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 subcontractinterview form

Construction projects are becoming more complex, something whichis
reflected i n both the specifications and today's more detail ed drawings.
Although the specifications often contain lots of 'boiler plate," aseach
subcontract scope is defined, it isimportant to read every page of its
"related"” specification section. Itisnot unheard of that a specification
from a previous project will be cut and pasted inits 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 thepatient."
Obvioudly, this section waslifted 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.

Toextract all of theimportant requirementsfrom the plansand spec-
ificationsand be able to recall them during subcontract negotiationsis
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. Figure8.1is a sub-
contractor interview form prepared i n advanced 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-
cussingthe pointsat the meeting. Customized checklist templatessuch
asthis can be prepared beforehand for all trades.

SUBCONTRACTORNEGOTIATIONFORM

“FROJECT
TRADE SPECIED BECTIONS BATE
Miscellaneous Metals
T EUSCONTRACTOR REPRESENTED BY [AREA CODE) TELEPHONE 0.
T BASE BID AMOUNT ADOENDUM MO.
TALTERNATES UNIT PRICES UNIT PRICES.
m m L]
@ e} m
[ @
]
B earce

SCOPE OF WORK but not limitsd to the
This form must be completely filled out and signed by the subcontractor and general contractor’s representative to provide a record
of this negotiation meeting.
ITEM YES | NO | EXPLANATION ANDVOR COMMENTS
1. All miscellanacus metal ilems are to be furnished and instalied,
unless otherwise noted.
2. Galvanized as required/ Shop primed as required
3. Bituminous coating as required
4. All accessories such as bolts, scraws, clips, anchors, stc to
fabricate and install work
5. Furnish insens/anchoring devices set into concrete/ masonry
for attachment to miscellaneous metal ftems
6. Furnish inserts and/or anchoring devices for other trades as
specified
7. Shop togr axtent p
8. Field measurements as required
8. Coordi y, seftting T gl
instructi and ions for inserts, boits or
anchorages set by others
FINAL AGREED AMOUNT
GENERAL CONTRACTOR'S SIGNATURE A
ORIGINAL

FIGURE8.1 A samplesubcontractor interview form. (with per mission from McGraw-Hill,

NewYork)
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CONTINUATION SHEET
SUBCONTRACTOR NEGOTIATION FORM

ITEM

YES

NO

EXPLANATION AND/OR COMMENTS

10. Sub has GC's safety program and all
OSHA safety regulations

11. Subcontractor to provide all temporary power uniess genenal
contractor agrees to provide

12. Iif lay-down area is required, provide drawing for general
contractor's approval

13. Specified manufacturers or “Or Equal” only (burden of proaf
on Subcontractor)

14. Insurance certificates to be fumished to meet limits as set
forth in the contract specifications

15. Sub has read, and v

ditions of sub g
16. A pay and p bond will be % g, i
requested
17, For additional work % overhead and % profit
will appty

18. Subcontractor has recsived all dwgs, including AM.E.P and
Includes all related work

19. Subcontractor has received GC's basa line schedule and
accepts portion for their trade

20, All items requiring factory finish to be in strict accordance with
specification requirements

21, Submit shop drawing schedule and delivery of sach item upon
recsipt of approval

22, Acknowledge attached detail list(s) to be appendad to this
form

FIGURE8.1 (Continued.)

Theformin Figure 8.1 pertains to the miscellaneous steel trade, one
that encompasses work on many different drawingsfrom sitework tothe
MEP trades. A checklist like thisis helpful in ensuring that all items
required of the particular subcontractor are discussed duringtheinter-
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-pagereview o each contract drawingisappro-
priate in order for this preprinted detail sheet to be completed.
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Miscellaneous Metal - Detail Lists

Steel Stairs

D Steel-framed stairs includingmetal framing, hangers, columns, struts, clips, brackets, bearing
plates, treads, risers, platforms

Temporary supports

Metal pan units as specified or shown

Metal safety nosing as specified or shown
Steel floor plate treads aS specified or shown
Diamond plate as specified or shown
Gratingconstruction

Railings of size - amount, gauge, and material
Kick plates

Fabrication as specified or shown

Openriser stairs

oocoooO0on

Handrails and Railings

L Material of type, grades, finishes, weights, construction, tolerances as specified
Q steel pipe
O Galvanized pipe
D Gray iron castings
O Malleable iron castings
0 stainless steelpipe
O Aminum pipe
O other types of railings
a.

b,
c

Expansion Joints
D Materialsof type, grade, finish, weight, construction, and tolerances as required
D Floor expansion joints = angles with anchors
D Floor expansion joint covers
D Wall expansion joint covers
D Ceiling expansion joint covers

D All accessories of equivalent construction or grade as specified for a complete installation

Wall, Floor, and/or Ceiling Supports and Relnforcements for:
D Handrails
D Grab bars
D Toilet accessories
D Toilet partitions
D Television sets- wall or ceilingmounted
D Miscellaneous hospital equipment
Wall-mounted equipment

FIGURE81 (Continued.)
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[ Exhausthoods

D Roof openings

D Knee wail partitions
D Countertops- toilet
D Countertops- kitchens
Q wal shelving

Miscellaneous Supports for Precast Concrete, Cast Stone, Limestone, Granite, etc.
Bolts

Q Clip angles

QA struts

a Bracing

D Relieving angles
(] insents

C] Wedges

D Tie backs

D Support framing

Miscellaneous Supports tor Curtain Wall, Storefront, Window Wall, etc.

O Bolts

D Clip angles

O srus

Q Bracing

Q Head supports
Jamb supports

U sint supports

D Inserts, wedges

Exterior Miscellaneous Metal Requirements
D Manhole, catch basin, trench drain, draininlet frames
D Exteriorladder rungs for manholes, catch basins, draininlets
D Exterior access hatches, frames, and rungs for mechanical, electrical, and other trades
C] Bench supports
D Wall rail supports
Abrasive nosing for concrete stairs
D Abrasive nesings for door sills
G Metal saddles
D Metal thresholds
D Roof hatches
D Roof scuttles
[ catwalks - framing, stairs, rallings, gratings
Q bock bumpers

FIGURE81 (Continued.)
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Other such formsareequally valuable. Figure 8.2 showsone used for
painting, another tradethat may includework in*related" spec sections
from carpentry to masonry to mechanical, electrical, and plumbing
trades where the color-coding o piping and conduitsisrequired.

SUBCONTRACTOR NEGOTIATIONFORM

“TRABE TECTED MO T
Painting

“SURCONTRAGTON NEFRESENTID BV )
“BARE B O RO WG

~RLTERRATES G PRICER G PR
[} m )

m o

-]

-] L] i)
~harmx P e on

SCOPE OF WORK Including but not limited 1o the following:
This form must be completely filed out and the subcontractor and the contractor's
iy signed by general representative to provide &

ITEM YES | NO | EXPLANATION AND/OR COMMENTS

1. Inchude all labor, materials, equipment, hoisting, and
mhmﬂummmmwwu

ewmamum and
wmmwm pll'lzwr-m

3. Hollow metal work, frames, doors, borrowed lites

mmmw,mn.mmmm

5. Drywall- subcontractor to inspect and accept substrate prior to
commencing work

6. Masonry, where required, to include biock filler, special
coatings

7. Mechanical work — piping, pipe covering, ductwork, hangers,
Supports, equipment, color coding, as required by el applicable

‘apec saction(s)
8. Electrical work - condult, hangers, junclion & pullboxes,
color all
coding, as required by
9. Wood doors, frames and trim
FINAL AGREED AMOUNT
T BENERAL CONTRACTONS REFRESENTATIVE WONATUNE | BUBCONTRACTONS REPRESBNTATIVE BsaATonE

ORIGINAL
FIGURE8.2 Form used for painting. (With permission from McGraw-Hill, New York.)
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CONTINUATION SHEET
SUBCONTRACTOR NEGOTIATION FORM
ITEM YES | NO | EXPLANATION AND/OR COMMENTS
10. is and colors as specified, Whal will be

used? Provide samples and mock-ups as required.

11. Number of coats specified for sach substrate. List.

12. mdmammmmu
ired to make them

1&thtuonmo¢“nmmmbnmm
coats to assure and ion of priof coat

14. Mill thickness on all coats to be as specified

15. All work in strict with i r's | th

16. Special coatings - glazed wall coating, fire resistant, spoxy

17. Wall T , thich weeight, roll width,
pum

8. Application: Rol, brush, spray. Ideniify for sach substrate
type.

18, Protection as required for ficors, walls, ceilings, diffusers,
conveciors, installed equipment. All masking of surfaces as

20, Clean up, remove masking, deposit daily in dumpster in
location provided by GC

mmwmmmm
P llity for all recy Ining to their
pmummwma
Mbythehnhﬂwt

23. Additional work percentage: ___% overhead ___ % profit

24, Subcontractor has received, read, and accepts general
contractor's safety program.

FIGURES8.2 (Continued.)

Figure 8.3 is another form for subcontractor bid analysis, this one
based upon the renovation o a roof. This portion of the review focuses
upon compliance with the general requirements o the project and
requires the subcontractor is respond with “Y” for yes or “N” for no
regarding acceptance o theitems discussed.

Once each interview isfinished, the subcontractor should review the
completed form and, if they agree with all o the statements and the
scope o 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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SCOPE SHEET (SUBCONTRACTOR BID ANALYSIS) | 2005
PROJECT NAME:  |Renovation of Roof

ESTIMATE #:

ESTIMATOR:

Y-8 = yes Included but deduct this subs cost Bidder Number| nia

¥-A = yes included but deduct another subs cost Subconiractor |

¥ W = yes included but deduct WBI estimated cost Phone: 2643140

N+8 = ng, not included so add this subs cost Fax: 254-3069

N+A = no, not Included so add ancther subs cost Contact

N+W = no, not included so add Walsh's esfimated cost

The following scops must ba included ('Y ) or excluded ( N ) from the scope of work - all listad scope Is
considerad " including but not fimited to

< |<| < |=

=<

FIGURE 8.3 Form for subcontractor bid anal ysi s.

include or exclude specificitems. If the subcontractor isunprepared to
discusssome of theseitemsat theinitial interview, the project manager
may ask the subcontractor to review their bid and the scoped work back
at their officeand later return for afinal interview. When all bidsfor a
particular trade have been received and analyzed, another form (called
a bid summary sheet) is useful in comparing one subcontractor's quote
withanother toensurethesamenessadf scopeor to highlight differences
i n scope and corresponding cost.

Many GMP contracts require the general contractor or construction
manager to tabulate bids, make a recommendation, and then forward
it to the owner for review and approval. Look for the following owner
modificationtothe Standard ATA A201 contract provision relatingto sub-
contract awards that may take thisform:

The Contractor shall obtain bids for at least three prospective subcon-
tractorswhom the Contractor determines, subject to the Owner's approval,
to be qualified to perform the work i n question. Contractor shall determine
which bids will be accepted, subject to Owner's approval. Owner will
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promptly notify Contractor if Owner has a reasonabl e objection to any sub-
contractor proposed by the contractor.

The Bid Summary Sheet

Abid summary sheet containingthe project name, the scope o work rep-
resented, the bid price, and budget estimatefor theitemisa document
that can be transmitted to the owner.

Figure8.4isan exampled a simpleform for drywall work, including
batt insulation to beinstalled withinthe partitions. Whether thisinsul a-
tion hasbeenincludedin the drywall sectionor not, the general contractor
hasrequested all drywall subcontractorsincludethisintheir bid, for obvi-
ous reasons; it is preferable to have the drywall subcontractor assume

BID SUMMARY SHEET

JOB: GRISNOLD MANUFACTURING

TRADE: DRYWW BATT INSULATION

BUDGET. $140,000

BIDDER DRYWALL |INSULATION |[ADD #1 |[SALES TAX TOTAL
BEST DRYWW $122,000 $11,000 | $5,000| Incl. $138,000
OGM ACOUSTICS 135,000 10,000 Incl. Incl. 145,000
GYPSM ASSOCIATE| 133,000 |No-{$9700)*| Incl. Incl. 142,700
L & M DRYWALL 141,000 9,800 Incl. Incl. 150,800
R & S INSULATION - ® $9,700 - Incl.

ACME INSULATORS - 10,400 - Incl.

FIGURE84 A bid summary sheet.
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responsibility for any insulation to beinstalled withintheir partition work
no matter the specification section in which thisinsulation appears.

By using theform and having to review "included or “excluded” items,
the project manager will have yet another check on the compl eteness 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 o bid analysis. This one shows the pro-
gression o bidsfor 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
processthat may prove helpful if the bidding hasbeen openedto all sub-
contractors and not a select list.

Unit Prices

Some project managers consider it helpful to solicit unit pricesfor vari-
ousitemsd work during their subcontractor interviews, whether or not
thecontract with the owner requires such unit prices. Thisisa goodidea
and may prove helpful in dealing with change orders during the con-
struction process. When owner-directed change ordersarerequested and
appropriate unit prices have been obtained from the subcontractor, the
cost o the proposed change can be assembled rather quickly, using these
unit prices, thereby speedingup thechange-order approval process. Since
thecost o each unit d work will decrease as quantitiesareincreased, it
i sstandard procedureto request units pricesfrom subcontractorsonaslid-
ing scde—as quantities increase, the unit cost decreases.

The hauling offsite of, say, 4 cubic yards o cleanfill will be much more
costly than afull truckload o 8 or 10 cydsor more, sotheunit pricesfor
haul-off and disposal could start with alessthan-full truckload quantity
and continuewith increased numbers o full truckloads. And asthe quan-
titiesincreaseto a certain point, the price per cubicyard should decline.

The same istruefor many other items o work. An electrician, asked
to pricetheinstallation d one 20-amp receptaclewill charge considerably
more than if requested to install ten such devices. Again, asliding scale
of unit priceswill befair to subcontractor, general contractor, and owner.

Other items to consider during the
solicitation of prices

It istherare project that doesn't generate a change order or two, and
costs are always scrutinized by diligent owners. When change-order
work isto proceed on a time-and-material basis, oneitem that always
shocksan owner iscurrent labor rates— particularly when dealing with
union labor where the basic wage rate is often augmented by fringe
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DEMOLITION SUBCONTRACTOR BID RESPONSE SUMMARY 12005
PROJECT NAME:

ESTIMATOR:

SPEC SECTIONS: 01739 SELECTIVE DEMOLITION

Ses May 14, 2005 Invitation 1o Bid and Scope of Work documents faxed to Demolition Subcontraciors

Wili Bid, Atiended
Subcontactor .":b Requested Mandstory Comments: Racaived Bid Date Comments:
' — o | withdrow il 306
from 8-13-06 dua o
2 yes yes Bhdding on project
3 14-May-05 yes yes s drpwings for pricing 0 bid :—:hwuum__um
14 yas yos ant drawings for pricing 1
4 yes wort drawings kv prcing
14 san drawings for pricing
1 m ¢ 4 D
CLAIMED g OND
3 yes - B/16/05 | racd scope dsied 6-18-05 no bid project 100 comlicated and toq "tasr” 1o man
I scoordanca with final WBI of work and
4 ¥85 - BH/05 | rect scope deled 6-19.0 $1,187,000 | 972172005 | =
1
] uncesiislic velus

FIGURE 8.5 Anocther form of bid analysis.
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benefits (burden) that drives a $40/hour rateto $80 or more. By request-
ing labor-rate breakdowns from each subcontractor and upon, selec-
tion, includingthat labor ratein their subcontract agreement, an owner
reviewing subcontractor bids will at |east be made aware of the cost of
labor if and when any time and material transpires. Figure 8.6 isa

OPERATOR/OILER PREMIUM RATE

{As of 3-15-66 the rates will be:

* B, Pind, Bidg. Pruodl, kil Pund, Perm. Sippl, Labeofldgmes. Trust
TIPE [COST HOURS | DAYS MONTHS COST
100T HYD. CRANE $180.00 &
70T HYD. CRANE $140.00 -
140 CONV. CRANE $125.00 -
58 CRANE $275.00 >
53.30) -
WELDER 26,00/ -
B orLess $75.00
521 .00} -
Tramtar wi /Diriver $125.00] -
PER_|TOTALS PRICE HR/EA | TOTALS
Paint $75.00 -
bolts cach - Crew (2) $175.00 -
ion bolta - i $125.00 =
Chemsical Anshers each = Rate =
Amshors ench - =
| Anch.bolts 3/4 3 12" onch - -
sl =
| Tornboskda cah. -
[W.F. Booma b - -
T.5 ir 5 - -
ib -
[ -
Material b -
E =
Ttem PRICE| QTY PER TOTALS TTEM Prioe Hr /En /H. Tatal
Welded Moments Ex - -
Momeits 3 - -
!E!‘M - -
|Besm Peneirations - &
3 foals # C bl ZE0 a -
X u 5 -
“Mupy inclede some or all of the followiag: . Hand toals / rentals (pine, hammers, wreaches, fmpact guns, TC g,
grindse, ohainfulls, somealongs, eleslro weldem slo.)
SI0447 # Oxygen, scaytelans, welding wire, grinding discs, Saw blader,
sigging gear, glirvee, glasos, tips sto.

FIGURE 8.6 Typical wagerate breakdown (for a union operator/oiler).
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typical wage rate breakdown, this one for a union operator/oiler. The
sheet also contains equipment rental costs and material costs.

But before accepting these labor rates, they should be reviewed and
analyzed. Figure 8.7isalabor rate breakdown for an HVAC/sheet metal
mechanic. It looks pretty straightforward, but wait a second, look at 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 hoursat premium
ratesalso 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 A7 .63
(.80%)
SUTA & 450 6.74 9.00 5.15 7.73 10.30
SUMI

(13.02%)
Ins. Work comp. 5.03 5.03 5.03 5.75 5.75 5.75

(14.54%)
Umb. (3.0%) 1.04 1.04 1.04 119 1.19 119
Union  Natl. pension 5.91 5.91 5.91 5.91 5.91 5.91
benefits SASMI 1.63 1.63 1.63 1.63 1.63 1.63
NTFINEMIS .18 18 18 18 .18 .18
Localins. 8.32 8.32 8.32 8.32 8.32 8.32
Local training .86 .86 .86 86 .86 .86
Localind. 40 40 40 40 40 40
Annuity 5.00 5.00 5.00 5.00 5.00 5.00
Equality .50 .50 .50 .50 .50 50
Suppl. pension .56 .56 .56 .56 .56 56
Vac./ _ - - 250 250 . 250
Holidav 4.40 4.40 4.40
Travel 2.92 2.62 2.83
Sub total $71.41 $92.34 $113.39 $88.18 $112.20 $136.22
Overhead 7.14 923 1134 8.82 11.22 13.62
Subtotal $78.55 101.57 124.73 _$97.00 $123.42 $149.84
Profit 3.93 5.08 6.24 485 617 7.49
Total $82.48 $106.56 $130.97 $101.85 $129.59 $157.33

FIGURE87 Alabor rate breakdown for an HVAC/sheet 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
itemsd work ina particular subcontract agreement, such ashavingthe
mason apply the water-repellent coating to the exterior brick or block-
work, awork 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 fallsin the
hands df one subcontractor.

Other tasks can be combined to advantage, and the drywall subcon-
tractor presents a very visible one—ingtallation of hollow metal door
framesset into stud partition walls and the mason contractor installing
framesin their CMU walls.

Having thedrywall subcontractor install hollow metal framesintheir
drywall partitions, and having the mason contractor install hollow metal
door or window framesin masonry walls combines two operationsthat,
if awarded separately, can lead to argumentsand unwanted problems.
A door or window installer, starting their work, may claim that the
frames, whether for doorsor windows, have beeninstalled out of plumb
or out of square and are not level, thusrequiring additional work at addi-
tional cost. Thisscenariois always followed by an argument over who
performed the substandard work. A combined award to the mason and/or
drywall subcontractor will avoid another potential problem.

Consider having the drywall subcontractor install all blocking
requiredintheir partitionsfor subsequent trades such aswall-mounted
cabinet install ersand toil et accessory installation crews. It may be pos
sible to include this blocking in the drywall subcontractor's scope o
work at little additional cost by convincingthat 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 theindividual pricesfrom other sub-
contractors, think twice before making an award, and consider the
advantages d having fewer subcontractorsresponsible for more opera-
tionsinvolving related tasks.

Subcontract or Do It Ourselves?

Depending upon the capabilities and availability o 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 contractorswho regularly self-perform cer-
tain types of work, any number of factors can come into play in this
decision-making process:

® Doestheamount of workload currently being performed by thegeneral
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, unlessa trained supervisor or foremanisavail-
ableto oversee the work, you should consider subcontracting it.

® |sthe new project such a distance from the home base of operations
that travel time, with all itsadded costs, makeslocal subcontracting
a more reliable and more cost-effective way of doing business?

I sit possibletoincorporatework normally performed with the com-
pany's own forces into a subcontract that combines other work so
astooffer a"package" to the subcontractor and thusreceive a more
competitive pricefor both operations? For example, if the company
purchases the finish hardware and generally uses their own car-
pentersto 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 theworkisdf suchanaturethatit presentsthe potential for future
problems and/or liability, will it be less expensivein thelong runto
award the work to a more experienced company to which accounta
bility can be transferred?

All o these considerations have to be weighed before subcontract
negotiati ons commence.

The"we can do it cheaper" syndrome

Sometimesa project manager will say, "All of the bidsexceed our budget;
let's dothisjobwith out ownforces.” Thiscan beanill-advised approach
unless all o thefacts are reviewed and discussed.

I nnormal market conditions, subcontractors will generally add 15- to
20-percent overhead and profit totheir costs, andif thisisthedifference
between the company's estimate and the low subcontractor bid, the
decision to self-perform the work may be somewhat easi er to make. But
bear in mind that unlessthe 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 hardwareis
requiredfor the job (someexpansion bolts cost $5 to $7 each) werethese
costsincluded in the estimate? Are manlifts, scaffolding, and ladders
required, and if so arethese costsincludedin the estimate?What about
material waste factors—a reasonable amount of waste and its related
cost must befactored into the cost. Ask the question, " Can our workers,
who perform this kind o work intermittently, achieve the unit costs
included in the estimate? And do we have current documentation of
actual unit costsfrom 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

I n addition to the need to ensure that subcontractors have incorporated
theproper scoped workintheir bid, alongwith any exclusions,it isimpor-
tant that other criteria be acknowledged or clarified. If the subcontractor
interview formisused and has been prepared carefully and thoughtfully,
these questionswill have been answered during theinterview. If not, you
should runthrough them again, asoutlined in thefollowing:

® Havethelatest contract drawings been reviewed, and do the subcon-
tractors accept all revision dates as being part of their bid? (Note:
Prepare an exhibitlisting the" contract” plans and specifications, with
revisiondatesand all issued addenda. Thislist should be presented to
the subcontractor to ensure that they have reviewed the appropriate
documents. Thislist will be appended totheir subcontract agreement.)

O If the project is exempt from state sal es tax, doesthe bid reflect this
exemption, and conversaly, if the project is not tax exempt are the
appropriatetaxesincluded inthehid? Thisseemslikearather simple
question, but you may be surprised by the number o subcontractors
that have included or excluded sal es tax inappropriately.

= Arethe subcontractors aware o the project schedule? It isimportant
that they be apprised d the construction schedule— bothoverall start
and completion so they can anticipatewhen their work will commence
and when completionis anticipated in order to incorporate potential
wage, material, and equipment priceincreases. They should be given
acopy o the baseline scheduleto review and comment on, or accept.
Remember, by doing so you are committing to thetimeslot and duration
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that this schedule represents and if deviations occur as work pro-
gresses, document thereasonsfor these deviationsand attempt to get
the subcontractor's acceptance— at no added cost.

Are any exceptions being taken to the scope d 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. It must be
established during the negotiation stagethat the subcontractor isbound
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 at no additional cost. The project manager must
taketheinitiativein this matter. Some subcontractorswill not divulge
their intent until their product submission has been rejected, at which
point they will state 'Well, our price was based upon getting this sub-
stitute product approved. The architect approved it on another project
we worked on." This happens all the time, so ask the question!
Remember few thingsare"equal." A better termis 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
decisionson contract awards. | nthecased the mechanical and electrical
trades, a number o 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 engineeringfirm 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 thesefour specification sectionstoinsure there
are no gaps, overlaps, or omissionsin the work prepared by three dif-
ferent design consultants. Somethingsto watch out for:

m Will the electrical contractor be required to provide temporary utili-
tiesfor all trades during construction?

Will the electrical contractor berequired to provide temporary power
tothegeneral contractor's field office?

Will theelectrical contractor berequired to obtain and pay for all per-
mitsrequired for both temporary and permanent power?
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Who will furnish startersfor all mechanical equipment?Isthisinthe
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?

Doeseach trade performitsown cutting or patching, oristhisprovided
by the general contractor? What about fire-safeing all required
penetrations— whois responsible?

If concrete work is required— the encasement of underground con-
duits or housekeeping pads—who will provide this?

I sclean-up and trash removal clearly assigned to these trades?

With respect to these and other similar questions, the project man-
ager may havetoread thefine print and boilerplate i n several specifi-
cation sections to unearth the answers.

Who Is the Contractor?

Even moreconfusingin some specifications istheterm "contractor." In
some spec books, there is a separate "Definitions' section defining
whether the term "contractor" refersto thegeneral contractor, or the
subcontractor when used i n a specific section.

For example, doesthe phrase" contractor shall perform all cutting and
patching" included in Division 16 — Electrical refer to the electrical con-
tractor or thegeneral 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
compl eting negotiations with the respective subcontractor. Each party,
during negotiations, will obviously assume that the definition applies
totheother party, andif that bethecase, clarification upfront will save
a great deal of controversy asthe project gets under way.

IssuesTo 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 thisin Division 0 or
Division 1, while the architect assumes the electrical engineer will
includeitin Division 16—Electrical. Thisneedsto beclarified, 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 o the temporar)é
lighting, such asthe number of 100-watt lampsto beinstalled per 100ft
of floor area, for example, that is another issue to be resolved during
negotiationswith the subcontractor.

I nthe absence of any specific commitment to provide alevel df light-
ing intensity, the project manager should direct the electrical subcon-
tractor to provide, and maintain, sufficient levelsdf lightingasrequired
for proper working conditions for all trades. This phrase should be
included in the subcontract agreement.

Installation of underground utilities

When the project requires theinstallation of new utilities such as elec-
trical primary and secondary service, incoming water mains, gaslines
and soforth, related costs may require some clarification to determine
who is responsible for:

Trenching and backfilling

Bedding materialsfor underground pipes and conduits
Cutting and patching

Tap-inand 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

Designingto local utility standards

Another problem can occur when an out-of -state architect or engineer is
preparing mechanical and/or electrical plans and specifications. These
designers may not befamiliar with all utility company regulationsinthe
state for which the design is being prepared, and their specifications
may not conform to that utility company's requirements. The specifica
tionsalso may not reflect local trade practices. For instance, inonestate
the plumbing subcontractor may have, by custom, assumed responsibil-
ity for trenching and backfilling for their undergroundinstallations, but
in an adjacent state this work is customarily performed by the general
contractor.

Specifications prepared by an out-of-statearchitect/engineer team should
becarefully reviewed by the project manager with these concernsin mind.
Thefollowing story clearly illustrates how such problems can arise.
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The author o thisbook was hired by a general contractingfirm asa
consultant to resolve a dispute with their fire protection subcontractor.
The dispute involved the subcontractor's obligation under the " perform-
ance specification” section of thefire-protection specifications. The proj-
ect was being built in the Commonwealth of Virginia, whilethe design
engineer was based in Maryland. The subcontractor requested addi-
tional money to add some system componentsto comply with Virginias
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 wasto comply with
all rules, regulations, andlocal and state codesd the Stateof Maryland.
Needlessto say, this put the general contractor on the defensive as we
worked through the process o resolving this matter.

Warranties and Guarantees

Another subject requiring investigation during subcontractor negotia-
tions with both electrical and mechanical subcontractorsisthat of war-
rantiesand guarantees. One-year warranties/guarantees arestandard in
theindustry for most products, but when do these warranti es commence?

If the general contractor is given permission to use the permanent
HVAC equipment during thefinishingstagesdf the project, rather than
furnish temporary heat or cooling by use of portable equipment, the
one-year warranties and guarantees will probably beginwhen this per-
manent equipment isoperational and functioning. And depending upon
the length of time required to complete the structure and turn it over
to the owner, the one-year warranty/guarantee 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, at a substantial cost.

If the projected period of use for the building's permanent HVAC
system had been determined with some degree o certainty at the begin-
ning o thejob, then the project manager could have attempted toinclude
an extended warranty in the negotiationswith the subcontractor. The
subcontractor, in turn, while negotiating with their equipment suppli-
ers, could then possibly obtai n the extended warranties at no cost, or at
theleast, at some small incremental additional cost.

Job Cleaning and the Contract

Aclean project i sa safe project, and aclean project is morelikely 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 beafrustratingone.
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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 haveto be that way. The spec-
ifications should include provisions for cleaning, and responsibilities
should be assigned to each trade to clean the debristhey generate. If the
contract specifications do not assign cleaning operationsto a specificsub-
contractor, the general contractor's subcontract agreement will most cer-
tainly do so. Enforcing this provisionat times may bea 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 debrisin them. Other subcontract agreements place the
responsibility on the subcontractor to provide debris containersfor their
own trash. A common provision in most subcontract agreementsisthat
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 subcontractorsrangefrom 'We didn't generatethat
trash; it belongs to the electrician (or carpenter, or drywall sub)" to
"Don't worry, we plan to havea crew out here on Wednesday (or Tuesday,
or Friday) to clean out the entire area." Some cleaning must be per-
formed daily — such aswith gypsum drywall debris— whileother clean-
ing can wait a day or two.

The project manager should address cleaning responsibilities and
assignments at thefirst project meeting and at all subsequent project
meetings. The job minutes should include the nature of the discussion,
forinstance: "l call your attention tothe 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 debriswithin the
next 48 hours (or whatever thetimeframestipulated i n 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 debristhe 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 specificsubcontractor. Methods frequently used to resolve
thisissueare photographstaken periodically of the pilesd debristo help
identify its source, walkthroughs with the subcontractor's foreman to
point out the debristhey have generated, or an apportionment to each
subcontractor o the general contractor's total cleaning costs.
Whichever oneisemployed, promptness of notification and actionis
important. Thebuildingand site should beinspected daily aspart of the
superintendent's walkthrough, and the debris-generating cul prits thus
identified and notified. If the offendersfail 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 getinvolvedin resolving these matters.

Communicatingthe Terms and Conditions
of the Subcontract Agreement

After subcontract awards have been made, thelanguage and termsand
conditionsdf theagreement must be made clear to all personsnot 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 scopeand obligationswill bethe plansand
specifications, but if an agreement that has been reached with the sub-
contractor deviatesfrom those plansand specifications, or expandsthe
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, | know the specifications call for usto install the block-
ing, but my bosstook exceptionto that and weexcluded it from our work”
or 'Your bossand my boss agreed that it was okay to eliminate that."

Changes madeto thework must be specificand includeall suchinclu-
sions, exclusions, modifications, and changes, possibly in a separate
contract exhibit. Some project managers think they can "dip" some-
thing by the subcontractor if, in fact, it was not included i n the negoti-
ations and subcontract agreement. But it usually doesn't work out that
way and the disagreement always surfaces at 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 stipulatesand warrantsthat
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 waiversfor 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.

Thislien waiver requirement must berigidly enforced—thatis, no lien
waiver, no payment.

The second-and third-tier subcontractorlien waiver problem. Most subcon-
tract agreementscontain a provisionrequiring the subcontractor to advise
thegeneral contractor of any second- or third-tier subcontractorsthey plan
to employ on the project. Often, subcontractorsignore 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 al ert to,
and advised of, these lower-tier subcontractors since they will also be
required to submit lien waivers. Thereis a danger that the prime sub-
contractor, once paid, may fail to pay their lower-tier sub, andif so, that
second- or third-tier subs may lien the job.

I n such a case, a demand by thislower-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 afraudul ent lien waiver
could facelegal action, but that lower-tier subcontractor must be paid
by either the prime sub o 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 subcontractorsthat come to work on
the site and have them identify their company and who hired them.

The joint check. Moniesreceived 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-
lemsare not unknown in the construction business, and funds received
from one project may often be disbursed for use on another project—a
processknown asthe" co-minglingd funds." If a subcontractor'sfinan-
cia statusis perceived or known to be weak or shaky, the general con-
tractor can suggest that joint checks beissued to their subcontractor or
vendors for major or expensive pieces o 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 vendor/
supplier — andboth will haveto endorsethe check beforecashingit: the
subcontractor first, the vendor second. This providesan assurance that
thefundsdispersed by thegeneral contractor reach the partiesfor 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 balksor isreluctant to sign a joint check agreement, that should
send up ared flag. Why arethey resisting? Some subcontractors say that
theissuance o a joint check by the general contractor casts an asper-
sion that the subcontractor's financial positionisweak and they don't
want that stigma. If that's the case, ask them to furnish receipted and
paid invoicesfrom their suppliers, along with their lien waivers.

Purchase Orders

Purchase orders are written for material s or equipment whereonly the
material or equipment, but no labor to install, is required. Purchase
orders, whilenot asdetailed as subcontract agreements, should include
certain basic elements, such asthefollowing:

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
codefor the product or material withinstructionstoincludeall three
designations on all receiving tickets and invoices.

The project address, field office phone, email, fax number, the super-
intendent's name, and their cell phone number.

The quantity of materialsand equipment ordered, a brief description
o the material and/or equipment, a unit price (if applicable), and the
total price. Trade or payment discounts should beincluded along with
freight charges defined aseither FOB job site or shipping point. Taxes,
if applicable, should also be included. If tax exempt, the tax exemp-
tion number or a copy o the tax exemption certificate should be
included/attached.
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Apreprinted statement on the purchase order form should designate
that signed receiptsfor all deliveries must be attached to thevendor'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-
aly been made since receiptsfrom thefield are often misplaced.)

Another preprinted statement on the purchase order form should
stipulate that the price(s) included i n the purchase order are not sub-
ject to change without prior notification, in writing, and presented
beforethe delivery o the purchased material or equipment.

There should bealinefor thesignature o the personissuing the pur-
chase order; some contractors requirethe recipient (vendor) to signone
copy acknowledging receipt o theterms and conditions.

Any special delivery instructions should be appended to the purchase
order, such as"All deliveries must be made between the hoursd 7:30
AM. and 3:30 PM." or "All deliveriesto be madevia Elm Street entrance
to project.”

The job superintendent should be consulted before establishing a
delivery date, and if deliveriesare scheduledfor several weeksor 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 i s authorized to make rel eases).

A copy d the purchase order should be distributed to the Accounts
Payable department soit can be compared to the invoice when submit-
tedfor payment. Another copy can befiledin the project Purchase Order
fileor in thefile pertaining to the product or material purchased.

A copy o each purchase order will be sent to the jobsite so that the
superintendent isfully aware d all purchases and can either anticipate
their delivery or schedule deliveries as required. Some materials such
asextruded polystyrene (ESP) and batt insul ation 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 ordersfor someitems such asframing lumber or lumber for block-
ing are placed, theactual quantitiesrequired are not known but only esti-
mated. Carel essstorage and handling proceduresor unanticipated waste
factorscanincreasetheactual quantity consumedonthejob site, or, con-
versely, proper storage, handling, and the skillful use d materials may
result in substantially smaller quantitiesthan originally anticipated.
Approximate quantities can be used to obtain pricing, but rather
than stating a specific amount of the product i n the purchase order, an
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approximate amount can beincluded within therange o the pricing dis-
count, and a minimum-size shipment can be stipulated. For example:
1000 board feet of No.1 Hem/Fir studs— minimum shipment: 250 bft,
$245.00/mbf

Thisgivesthesuperintendent somelatitude when releasing an order
and avoids large shipmentsthat 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, alower 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. 1t may be slightly moreexpensive
tohavepurchasesdeliveredin aseriesd partial releases, butinthelong
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 asframinglumber, 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-
ingtransit or ready-mix concrete, itisstandard to request that the sup-
plier guaranteethe pricefor the duration o 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 partsd the country wherewinter means
cold weather require "winter concrete.” For thosein southern climates,
theterm winter concrete refersto concrete shipped from the batch plan
during certain times o the year when temperatures are likely to fall
below, or remain close to, freezing. The ready-mix supplier will gener-
ally begin shipping winter concreteon a pre-established date, and pub-
lish this dateto all customers. At that time, the supplier will heat the
sand and aggregate before it goesinto the mix and will add hot water
to prevent the mixture from forming ice crystals before the heat o
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 tolumber and sheetrock, negoti-
ating a firm pricefor extended deliveries can be a two-edged sword; if
prices advance in coming months, savings will accrue, but in afalling
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 o basic construction materials are very aware of
market trends and will pricetheir products accordingly.

Is price the only consideration? After reviewing the plans and specifi-
cations, and discussing the job's progress with thefield superintendent,
ashopping list of materialsrequired (with approximate delivery dates)
can be established.

Price isimportant, but other variables enter into the equation. For
example, a better gradedf framing lumber may resultinlesswaste and
discards, and therefore cost lessoverall than alower 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 bereminded o the high cost of labor and what acrew'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 oneitem may force
the expeditious purchase of another item. If architectural or custom-
grade wood veneer doors must be bought, and theintentionisto have
these doors " prepped” (prefitted and premachined to accept hardware
installation in thefield), obviously other items must be purchased con-
currently. Doorsto beinstalled i n hollow metal or aluminum door frames
require frames to be purchased along with finish hardwarefor coordi-
nation with the frame manufacturer and the door supplier.

So oneddivery —wood doors—will depend upon receipt of approved shop
drawingsfrom hardware and door-frame vendors beforethe production d
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 thestructural steel subcontractor sincethey
will need confirmation of the weights and sizes of the equipment in
order to properly locate roof beams and supportsfor 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-
chaseinorder to completethe roof-top penetration schemefor 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 throughthechain o eventsthat must befollowedin 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
theitem or itemsto be purchased. Rather than hurriedly attempting
to buy out a subcontractor, purchase materials, or pieces o equip-
ment, spend sometime researching exactly what's required, and how
it might impact other related items. Review the specifications care-
fully and examine all the drawingsto uncover itemsto be purchased
that might appear on drawings where they shouldn't be. Makelists
of key requirements or use someform of subcontractor interview form
to jog your memory when discussing these items with the subcon-
tractor or vendor during negotiations.

When a projectisjust getting started, there never seemsto be enough
timetoselect all of the subcontractors and vendors needed. Thus, set
priorities and goals that can reasonably be met—first, second, third,
and soforth. Thispriority list can be updated ona daily or weekly basis.

Create an “A” list— activities that must be accomplished that day —
and makea “B” list to beused if all of theA list items have been com-
pleted. TheAlist should not be overly ambitious, but once made, make
it aruleto always complete those items—no matter what. Thistype
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 at this
early period—itemsthat arefairly far down on the project manager's
list of priorities. Avoid being rude or abrupt, but tell theseless-than-
urgent subcontractorsor vendorsto call back in two weeks, one month,
or whatever time may be more convenient. Don't even discuss their
proposals at this early date, you have more important thingsto do.

Avoid crisis management whenever possible so that enough quality
time can be spent on each purchase order and subcontract agreement.
Again, thisrelatesto time management and doing what i s necessary
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to takecare 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.

Recognizethelongleaditemsand 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
framesrequire considerable coordination, along with purchasing sev-
eral related items.

Although theelevator installation will not commencefor monthsand
months, thisequipment must be purchased early on since shop draw-
ings will verify or change hoistway openings, miscellaneous items
such assill angles, roof openings, and the configuration o 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. It is easier to award con-
tracts and purchase orders when they fall within budget or resultin
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 makingtheseawardsin anticipation that somewhere, somehow,
a subcontractor or vendor will appear magically with a price that
matches the budget. Thisseldom, if ever, happens. When four or five
qualified subcontractorssubmit pricing that exceedsthe estimate, it
islogical to assumethat their bidsarecorrect and the estimateis not.
If these overbudget items of work are not dealt with on a case-by-case
basis, and analyzed andfinalizedin atimely 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 at
the bottom o the stack accomplishes nothing.

Do Your Subcontract Agreements Include
These Key Provisions?

Al subcontract agreements have legal consequences, and any alter-
ationsto existing subcontract formats should bereviewed with the com-
pany's legal counsel. But thefollowing 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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conditionsd the contract between the owner and general contractor.
Although this provision givesthe subcontractor the right to be privy
to theterms and conditions of the general contractor and client con-
tract, thisclauseisworthy of inclusioninthesubcontract agreement.
It thus enhances the "flow through™ concept, as it relates to "paid
when paid" —the general contract can withhold payment from the
subcontractor if payment isnot received from theowner. If the owner
is still reviewing a subcontractor's change order and has not yet
approvedit, 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
isat 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 performanceclausethat affordsthe general contractor more control

over theflow and pace d the subcontractor's work iscritical. Thistype
o clausegenerally stipulates" The Subcontractor agreesto commence
and complete the Subcontractor's work by thedateor withinthetime
frameset forthinArticle X (thearticlethat includes the project start
and completion date) and to perform the Subcontractor's work at
greater or | esser speeds and at such timesand in such quantities as,
inthe Contractor's judgment, isrequired for the best possible progress
of construction o the job or as shall be specifically requested by the
Contractor, and the Subcontractor shall soconduct the Subcontractor's
work astofacilitate and so as not tointerfere with or delay the work
of the Contractor." Thisclause effectively givesthe contractor control

over the pace of the subcontractor's work, which can then be directed
tobe" sped up" or "' slowed down." However, one must keepin mindthe
construction schedule, which if accepted by the subcontractor may
make enforcement of any " speed up" or ""dow down" requests moredif-
ficult. The subcontractor may take the position that they have been
directed to deviate from theinitial (baseline) schedule to which they
were bound contractually. One way to possibly avoid such a dispute
or claim by the subcontractor istoissuea revised construction sched-
ulewitharevised time sequencefor their work and havethem accept
thisrevision with notime or cost impact.

A nonperformance clauseisasessential asa"performance” clausein
the subcontract agreement. " Should the Subcontractor fail to prose-
cutethe Subcontractor's work or any part thereof with promptnessand
diligence, or fail to supply a sufficiency of properly skilled workersor
materialsof proper quality and/or quantity or fail inany other respect
to comply with the contract documents, the Contractor shall be at
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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 ordersis alsoimportant.
Although most subcontract agreementsrequire 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
caninsert a suitable clausein 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
extrawork, if soordered to do soinwriting by the Contractor, the work
shall goon under the order or ordersdf the Contractor with the under-
standing that the reasonable value of such work shall be paid or
alowed, and in case o thefailure o the partiesto agree, the deter-
mination of theamount to be paid or allowed, asthecase may be, shall
bereferred toarbitration as hereinafter provided.” Thisassumesthat
an arbitration clause ispart of the subcontract agreement.

Speaking of change orders, there i s often confusion about the author-
ity to authorize change order work and authority to approve related
costs. Consider thefollowing clause:

Any extrawork must be authorized by the contractor's™office’ not the con-
tractor's"fidd." The"fidd may only verify that work has been performed,
not be responsibleas to payment.™

Job cleaning, as previously discussed, is often a contentiousissue at
thesite, but a clauseincluded in the subcontract agreement may make
it somewhat easier for the general contractor to keep the project clean.
Subcontractorsoften claim that they require awritten demandto clean
up their work beforea general contractor canclaim themindefault and
backcharge their account for all such associated costs. Occasionally, the
project manager or project superintendent doesn't havethetimeto pre-
pare awritten notice. Therefore, just insert thefollowing paragraphin
the subcontractor's agreement:

The Subcontractor shall at all timeskeepthe job site orderly and freefrom
dirt and debrisarising out d the Subcontractor'swork. At any time, upon
the Contractor's request, the Subcontractor shall immediately clean up
and removefrom the jab site anythingwhichit isobligated toremovehere:
under, or the Contractor may, at itsdiscretion,and wi t hout notice, perform
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or causeto be performed such clean up and removal at the Subcontractor's
expense.

Note: Even though no written noticeis 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 wasissued 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 asthelien waiver sit-
uation previoudly described. Also the general contractor must beaware
o theidentity o all subcontractorsworkingonthesitefor safety and
security reasons. To lessen the chance that these types o situations
will occur, insert thefollowingin 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
tothissubcontract provision sothey can be sensitivetothe presence of any
lower-tier subcontractors working onsite without the general contractor's
knowledge and approval).

Payment issues arealwaysimportant and the" pay when paid" clause
isstandard issue in most subcontract agreements. Cf late, there has
been increased resistance to this method o payment. Some states
have passed legidation that voidsthis" pay when paid' provision, stat-
ingthatitisnotinthe publicinterest. | n sometight labor markets,
subcontractors are demanding to be paid when their work isinstalled
and accepted, not when the general contractor receives payment from
the owner. Various subcontractor organizations have mounted cam-
paignsto eliminate this clause from subcontract agreements. If your
company has a"pay when paid" clausein the subcontract agreement,
review any recent court rulings to determine whether this provision
isstill enforceable.

Delaysfrequently occur in construction projectsand these delays may
impact subcontractors who share no responsibility for the delays but
may haveincurred additional costsdueto theactionsd others. These
"damages," generally referred toin legal termsasconsequential dam-
ages, includesuch itemsaslossd productivity, workingout o planned
sequence, extended corporate overhead, an inability to procure other
work becausetheir supervisorsaretied up onthe delayed projects, and
<o forth. To fend off such potential claims, insert a''no damages for
delays' clausein the subcontract agreement, such as:
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Contractor shall not be liable to Subcontractor for any damagesor extra
compensation that may occur from delaysin performingwork or furnish-
ing materials, or other causes attributable to other subcontractors,the
owner, or any other persons."

Relationshipsin this business are very important, and good rela-
tionshipswith anucleusof knowledgeable, hard wor king subcontractors
workingin an ethical environment will producebuy-outsthat areben-
eficial toall parties.
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The Change Orders

The change-order processcan beone d the most difficult aspects of the
entire construction undertaking, but it doesn't have to be that way. Of
course, it's aimost inevitable that at some point change orders will be
issued during a construction project, but the manner in whichthechange
ordersare proposed, submitted, and resolved can either be contentious
or it can beafairly smooth operation.

The ATA 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
achangeinthescoped 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 o the
contract work

Thecost o the work

How this change or changes affect the completiontime o the project

Ownersand their design consultants seem to have thefollowingprob-
lemswith contractors' change orders:;

Contractors don't clearly definethe nature o the change order when
submitted except whenit isin response to an A/E-generated revision,
complete with drawing revisions/specification changes or detailed
instructions.

183
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The contractor does not provide sufficient cost information with
detailed breakdowns, thusallowing thereviewing party tothoroughly
examine and understand all costs associated with the change.

The contractor (project manager) has not scrutinized all accompany-
ing subcontractor/vendor proposalstoinsurethat they havecorrectly
identified the changes, that therequestsarelegitimate, the costsrea-
sonable, and that the terms and conditions of the contract, such as
alowable 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 o mistrust among the par-
ticipants will develop and pervade the entire project. Therefore, this
chapter dealswith 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
isto first change your perspective. View this request as though you
were the recipient and you were being asked to pay out a substantial
amount of money for this changein 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 at the beginning of the project. Even
though the project manager has successfully worked with the owner
and their design consultants, aswell asvarious 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 | et everyone know
what is to be expected if they intend to respond to a change-order
request.
Change-order work will generally involve thefollowing:

Changesi n scope requested by an owner, design consultant, or a gen-
eral contractor or subcontractor for which a lump-sum proposal will
berequired

Time and material work requested by an owner for additional work

Premium time costsfor 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 alowance item requiring documentation o costs prior
to reconciliation

Reviewing the Important Contents of a
Change-Order Request

The following portions o 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, A/E, contractor, subcontractor). All supporting docu-
mentation such aslettersfrom the owner, drawingsl sketchesfrom
the A/E, requests from the subcontractor, and so on should be
attached.

If the scope of work isincreased or decreased, the prior condition and
revised conditions should be stated (for example, 20-If railing added
between Cols 9—-10 per A-3.4 dtd 06/04/06: 5-If railing indicated on
A-3.4 dtd 04123106—add o 151f).

All costs submitted for self-performed work should be broken down
intolabor hourly rates multiplied by the number of hoursrequired.
The detailed breakdown of each hourly wage rate shouldincludethe
burden for trades involved. Materials should belisted inlineal or
square feet, as 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 lineitem.

Equipment costs should indicate whether the machines are contractor-
owned or rentals. The hourly rate and the number o hoursidle or
active should belisted. Signed receipts documenting the delivery and
return o the equipment should also beincluded.

Note: Some owner contracts stipulatethat if an hourly rateisused but
equipment is rented for more than 5 hours, the daily rate will apply.
Likewise, iftheequipment isused for morethan three days, a weekly (not
daily) rate will be applied. Read the owner’s contract to determine if
such a provision isincluded.

Onefurther note about equipment: There can be both activeandidle
equipment rates for contractor-owned equipment. ldle 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 istimeand 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.

(Thislast statement will providetheowner with some assurancethat
all such negotiations are open and above board—if they had any doubts
to thecontrary.)

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 andidletimeand the mate-
rial s consumed).

For subcontracted work, daily ticketsfrom 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 at
the end of each day. Tickets should include the equipment and materi-
als used and a brief description of the work task.

It isimperative that these tickets be signed at the end of each day
when the work was performed and not gathered together at the end of
theweek 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 performedis not only necessary for the owner's edifi-
cation but for the contractor as well. Some proposed change-order
requests linger at the architect or owner's office for months and when
they arefinally reviewed, raise a number of questionsthat tax memo-
ries: 'What exactly was that carpenter doing for the 32 hours you're
billing usfor on October 23, 24, and 257" "Where was that underground
conduit extension that was required but not shown on ES-1.1?" A brief
description o work included on every daily work ticket will proveinvalu-
ablein explaining work performed four monthsearlier that's just now
being reviewed by the owner.

The verbal authorization to proceed

Although verbal authorization to proceed with change-order work i s used
frequently, written confirmation must follow promptly to avoid any mis
understandings o what was authorized and their associated costs. And
there's no time like the present to do so. If confirmation is not forthcom-
ingfromthearchitect within areasonabl e period o time, the project man-
ager can prepareashort and simpleletter to the owner/architect such as:
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Asd (datework was authorized), (general contractor)is proceeding with
(work task) based on your authorization to do so. The cost of thiswork, as
mutually agreedis$____ (or state that it will proceed on the basisof
timeand material)andincludes X percentagefor 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 at 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, it
cannot be included on a requisition for payment until the formal
change order hasbeenissued and signed by all parties. For that reason
alone, itisprudent to pressfor prompt processing of theformal change
order.

What Constitutes " Cost"

Certain elements of change-order preparation require some rethinking.
One of whichis: What constitutes allowable, reimbursable costs?

Article 7 o theAIA 201 document isa good guide tofollow and states
that costs include

The cost of labor, including fringe benefits

The cost of materials, supplies, and equipment, aswell asthe cost of
transportation

Rental costs of machinery and equipment, excluding hand tools,
whether rented from the contractor or from a rental agency

The cost o premiums for bonds and insurance, permits, fees, sales,
and use tax

The additional cost o supervision and field officepersonnel directly
attributable to the change

Other considerations can also impact cost, such as:

What effect will thiswork 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 completein
order to keep pacewith the schedule, or canit be accomplished during
normal working hourswith the manpower available?
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Will the material s or equipment to be incorporated into the work be
unloaded and distributed throughout the building? If so, what costs
will thisentail ?

Will additional drawings or other reproduciblesbe required, and will
they need to be distributed to subcontractors and/or field personnel
so thiswork can be performed? If so, the costsfor 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 arethe 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 utilitiesare operable and the contractor is paying the cost
of their operation, the daily cost of these utilitieswill be substantial.
A change order at this point should thusinclude coststo cover a por-
tion o those utilities, particularly if thecontract timewill beextended.)

What about the cost of expensive, depreciable tools such as diamond
bladesfor masonry and concrete cutting? If the work involved requires
considerable cutting, a $500 diamond blade may haveits useful life
shortened considerably.

When hoistingor lifting equipment isrequired, remember to add the
cost of theequipment and the wagesdf the operator. Also, don't forget
fuel costsin this age of soaring gas and diesel prices.

Consider whether additional cleaningcosts will beincurred 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
coststo be considered when preparing a change order to insure that al |
costs areincorporated in future change orders.

Completion Time and the Change Order

Isthe natureand timing o 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?1 nthecase of completion time, evenif alig-
uidated damages clauseis 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 from the contract
with the owner and from agreementsbetween the general contractor and
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subcontractor, a brief discussion of the subject will illuminate some con-
ceptsimportant to change-order work.

There are several types o 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 salariesd management personnel stationed onthe
jobsite, extended field office expenses, and so forth. But consequential
damagesare not soeasy to define. They includean owner'slost profitsdue
to late delivery o their project, increased interest on their construction
loan, perhapsincreased rental at their current location, taxes, and so on.

A general contractor or subcontractor may alsoincur 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
project or their bonding capacity is affected, thustheir corporate over-
head will also beimpacted and their reputation possibly tarnished.

Will contract time remain the same, be
reduced, or be extended?

Thereisa lineitem in AIA Document G701 (change-order form) that
refersto contract time: The architect is to confirm that the contract time
will beincreased, decreased or remain the same with the execution of this
change order. A spaceisincluded for the contractor toinsert the number
o daysfor theanticipated increase or decrease duetothe proposed change
in work. Another line directly below that one has a space in which to
insert arevised 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 changein the contract comple-
tiontime. If unknown at the time, the change-order proposal submitted
by the project manager can writein that space'To Be Determined."

Most architects are reluctant to sign a document with such an open-
ended condition— understandably so. But at 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 o days that
will be more than adequate.

Theoretically, any increase in contract completion time, if accepted,
canresultinacontractor's request for extended general conditions costs
covering the period of time for that extension, such as:

Additional field supervision

Additional field officeexpenses, includingfield officerental and supplies
Added temporary heat and/or power

Added temporary sanitary control

Additional cleaningcostsand debrisremoval associated with thework
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When a request for an extension o time is strongly debated by the
architect, try another approach. Get the architect to agree to the job
completion extension time with the proviso that, if the project is com-
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).

Getitinwriting. Oneword of caution about requesting time extensions,
members o the project team can change jobs during thelife of a con-
struction project. Although the project manager may have developed a
harmonious working relationship with the original Owner-A/E team,
new faces may appear, and previously friendly relationships can turn
cool or outright cold. If the architect or owner's representativehad pre-
viously stated that formal time extensions were not necessary, because
whenthetime camethey would agreeto 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 extensionsif, and when, they are justified. A project
manager can alwaysusethe"what if I'm hit by acar" scenarioso as not
toimply that theowner-architect representativecan't betrusted. Simply
stated, if thereis mutual agreement that a job extension iswarranted,
it should be so indicated in the change order. After all, suppose one of
the team members ishit 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
hoursfor 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. Thereis, 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 plusor GMPtypecon-
tract isin effect, the purchase of some expensive power tools or other
equipment may berequired for the work. Depending upon thelength 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 havelimited lifebut may have some residual life after the
jobiscomplete, so a cost representing depreciation of the power tool is
a reasonable oneto beincluded in the change order as a cost of work.

If a contractor decides to purchase such tools or equipment, and the
purchase priceisincluded 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 asfollows:

Makita— Model485 Miter Saw  $485
Lessresidual value 100
Cost f equipment inthisPCO  $385

If this procedureisrejected by the owner, foregothe purchase and rent
the equipment, possibly at a higher rateto that owner.

When there's a chance the extra work might extend over a lengthy
period of time, the general contractor may consider purchasingatool on
a lease-purchase agreement and then charging the owner sufficient
rental costswhich 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 asthecost of a project increasesfrom thevalueincludedintheini-
tial permit. Many building departments monitor the cost of a project as
it proceeds and establish procedures that require buildersto pay addi-
tional fees when costsincrease significantly. It israther easy to estab-
lish a percentage of thetotal cost of each change order in anticipation
of having to pay increased permit costs when the project has been
compl eted.

The sameistrue o bond costs. The cost o theinitial bond will rise
incrementally as change orders increase the original contract sum. At
the end o 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 otherwisein the contract. Change-order
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work authorized after this transfer o utilities will obviously have no
impact on light, heat, or power costs.

But when substantial completionis near but not achieved, the proj-
ect manager must assess the potential for increased heating/cooling or
power costsif change-order work is requested that may extend theorig-
inal completion date o the project. At that point intime, whether it be
summer or winter, the permanent heating and cooling systems will be
in full operation and, depending on the size and nature o 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
ratefor utility costsby presentinginvoicesfrom each local utility com-
pany in order to substantiate those costs. And don't forget the cost o
those fasteners— nails, screws, and expansion boltsl Morethan 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 o the work.

What overhead and profit fees can be
included In change-order work?

Theapplication o allowableoverhead and profit percentagesto change
ordersisnormally established in the bid documentsand carried through
to the contract. Typical restrictions, frequently included in the general
or supplementary conditionsd a contract, or in Division 1. o the spec-
ifications, will state

The undersigned (general contractor) agrees that thetotal percentage for
overhead and profit which can be added to the net cost of the work shall

be asfollows:
For work performed by the general contractor's own forces %
For subcontracted work %

Some requirementslimit 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 alow 15%
$101K to and including $200K alow 10%
$201K and over allow 5%

The same fee structure usually applies to subcontractors, but with
additional restrictions on alowable fees that can be added by their
|ower-tier subcontractors, such as:

For each subcontractor, for work performed by the subcontractor's
subcontractor, 5 percent of the amount due the sub-subcontractor.

Theremay evenbea provisionthat limitsthetotal allowableoverhead
and profit percentage for the entire change order, such as: Total feesto
theproject are limited to 20 percent.
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A project manager should review all subcontractor and vendor pro-
posalstoensurethat they havecompliedwith the“contract” overhead and
profit percentages in order to avert questionsfrom theowner and archi-
tect if any OH&P percentagesexceed thoselimits. Thearchitect may also
insert a clause in the specificationsthat dictate the way in which over-
head and profit isto be computed on certain types d change orders.

When credits and charges both apply

A statement may beincluded dealing with the method o establishing
net cost when changesin the work result in cost increases or credits.
Scrutiny o subcontractor proposals should include their method of
applying overhead and profit percentages. Some subcontractors will
add overhead and profit to the add portion o their proposal before
deducting their credits, which will surely be detected by the architect.
If nosuch procedureisestablishedinthecontract, and evenifitis, this
information needs to be communicated to subcontractors to avoid future
misunderstandings.

The construction change directive--The CCD

Article 7 o the 1997 edition d the ATA General Conditions document
A201 contains a term that first appeared in the 1987 edition: the
Construction Change Directive.

Thisdirectiveisan order prepared by thearchitect and signed by the
owner directing achangein thework affecting the contract sum or con-
tract time, or both. The CCD allows the architect to authorize extra
work when thereiseither no time to compileand submit costs or when
thereisalack d agreement onthetermsd the change order, which usu-
ally means a disagreement over cost.

The cost o thework to beincorporated into the CCD isto be deter-
mined by either a mutually accepted lump sum, by any unit pricesin
the contract or by "costs to be determined in a manner agreed upon
by the parties," which is loosdly interpreted to mean a negotiated
sum.

The distinct advantage o this CCD provisionisthat it breaks the
logjam when neither the architect/engineer nor the general contractor
can agreeon acost of work but the change-order work must proceed. I n
such cases, the general contractor can start the extra work and provide
the architect with documented coststhat include

The cost of labor including all fringe benefits

Thecost d materials and equipment, includingtransportation expenses

Rental costs o 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 statesthat intheevent o anincreasein one
item and a decrease i n another, the contractor's overhead and profit shall
be calculated according to the net increase. Another advantage o per-
forming work under the CCD guidelinesisthat thearchitectswill accept
additional fi el d supervision costs which they might otherwise question
if components of alump sum proposal are submitted.

Be alert to other contract provisionsrelating
to change-order work

Standard contracts modified by the owner can include provisions rel at-
ing to change-order work in sectionsthat appear to be unrelated to the
change-order work —yet another reason to becomefamiliar with all the
provisions o the construction contract.

A "should have known" provision can be tricky if worded like the
following:

The contractor has constructed several projectsd thistypeand has knowl-
edge of the construction and finished product. The contractor shall imme-
diately notify thearchitect and owner of any detailsthat 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 alow the con-
tractor to request extended general conditions when being granted a
time extension:

Any extension dof timein which tocompletethework 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, hindrancein performance of work, loss
of productivity, impact damages, or other similar claims.

Thiseffectively barsany requestsfor relief of damagesthat may sur-
facefrom subcontractors impacted by these changes. Thisisyet another
reason for the pass- through provisionin the subcontract agreement that
will passthis 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— hangesthat are accidental or unintended (for
exampl e, correcting a defect inthe 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 havethe 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-
tiontime

Termination for convenience— wherethe owner can terminatea proj-
ect prior toitscompletion 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.
Somegovernmental authoritieswill honor a change order only if one of
thefollowing conditions exist:

Thetime required to complete the project isto be increased because
of conditions beyond the control of the contracting parties.

Revisionsinthe plansand specifications, ordered by thelocal author-
ity, will result in anincrease or decrease in the cost of construction.

Unpredictable underground or superstructure conditions are encoun-
tered which will increase or decreasethe cost of construction.

Some government agencies may only accept changeordersthat resultin
project 'betterments,” thusitisincumbent upon thecontractor to provethat
the change order request meets that criteria. The project manager must
carefully read the"boilerplate” in all public works contractstofamiliarize
themselveswith thetermsand conditions required for change-order work.

Roadblocks to Acceptance of Change Orders

Why isthechange order processso fraught with problemsandfrustrations?
Aren't change ordersinevitablein the design and construction process?
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After all, what could be simpler: a changeinthework under contract
isrequested, the nature of the work is discussed, a priceis negotiated,
and thework iscompleted and paid for on the next requisition. However,
each participant inthe change-order process hastheir own perspective
on these events.

The owner's perspective

Owners of construction projects select a team of design consultantsto
turn their building program into a set of plans and specifications. A
contract isthen awarded to a builder to build the project. Theowner 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 thoseimperfections until various
components begin to cometogether asconstruction progresses. If known
at thetimethe project was estimated, these drawing deficiencies would
have, most likely, generated a seriesof RFIs to the design consultants,
and also probably added to the cost of thework. Soit's ailmost likea" 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 theinitial 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 that 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
thevariousdrawings. These obligationsarefor the purpose o 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 arein 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, actingin their capacity asthe owners agentsor
representatives, have madeaclear casefor thecreation of change orders
if any of these criteria are met.

Onthe other hand, the contractors have represented themselves as
professionals, and some o 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

I nthe preparation of plans and specifications for today's complex proj-
ect, by constraints of time and/or money, or both, it is nearly impossi-
blefor anarchitect and engineer to produce that perfect set of documents.
The language in the standard contract documents prepared by the
American I nstitute of Architects recognizesthese 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 an adjustment to the contract priceiswar-
ranted. A wholeseriesdf minor inconsistencies throughout thedrawings
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 reasonabl enesswhen pro-
posed change ordersare prepared due to design deficiencies.

That hard-working, conscientiousarchitect, awarethat there may be
some missing detailsor missing dimensionsin their plans and specifi-
cations, needs to be protected from that unscrupul ous contractor who
might be waiting to exploit these document shortcomings by generat-
ing lots o 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?  |f owner, architect, and contractor can agreethat
problems will arise relating to the quality of construction documents,
then the first hurdle in resolving these problems will have been
broached. It would appear that the best solution to some o the contro-
versiesthat ariseover change-order work requirethat the owner, archi-
tect, and contractor be reasonable and responsive in their approach to
these problems of extra cost.
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Isit reasonableto assume that it isthe contractor's responsibility to
ensurethat the mechanical and electrical drawingshave been properly
coordinated with each other, as well as with the architectural draw-
ings?If during thecoordination processwhen construction isunderway,
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 basisfor a reasonable
change-order request? On the other hand, if additional window block-
ingisrequiredfor proper and secure window installation and this block-
ing detail iseither missing or not sufficiently shown on the drawings,
isthisalegitimate claim for an extrafrom the contractor?

The answer to the first questionis'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-
ablefor an architect to precisely detail window blocking, or roof block-
ing or other similar types of blocking since different suppliers have
different requirementsand an experienced and competent general con-
tractor ought to befamiliar with the required blocking details. Similar
questionsregarding responsibility should beviewed with an eyeto what
i s reasonable— and when reasonabl e parties cometogether, some o 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 beinvolved because o design errors, omissions, or inconsis-
tencies in the drawings or specifications. Compromise solutions may
resolve some of these problems.

One approach that an 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 productis
somewhat less expensive and the savingswould offset the added costs
in the proposed change order, is the architect amenable to this solu-
tion? It is important that the contractor present these proposed
changes or trade-offs honestly. If, in fact, the substitutionis of lesser
cost, but still retainsthe 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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Twolegal terms might be offered up when an architect displaysreluc-
tanceregarding the added cost o change-order work. Thefirstisquan-
tum meruit, and the second is unjust enrichment. Both present the
project manager with two added approaches to resolving changeorders.

Quantummeruit.  TheLatin term quantum meruit (pronounced" quantum
mare-o-it") isalsoreferred to asa" 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
extrawork doesnot meet the specificcontract languagerequired 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 theincorpo-
ration of work intotheir project. If thereisa 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
ableto basetheir claim for reimbursement on the quantity and quality
of the extrawork and the benefitsthat 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” isthe
essence of unjust enrichment. If the project manager proceeds with
change-order work based on a good-faith verbal commitment from either
thearchitect or theowner, and thisoral agreement for extrawork isnot
confirmedinaletter 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 thework or doesn't recall any such
high pricebeing quoted. With no written authorization to document the
approval of extrawork, the project manger is now rightfully concerned
about receiving payment for the cost o the work and their fee.

Hypothetically, let's assume that thischangeinvolved upgrading the
specified birch hollow core doors to oak veneer, solid core doors. If 10
doorswereinvolved, for example, and the additional cost of each upgrade
was $200, thetotal cost of thisextrawork would be $2000 plus contractor
mark-ups. The owner, very clearly, hashad his project enriched by this
contract modification, and value has obviously been added by the nature
o thischangein the work. If it appears that no change order will be
forthcoming from the owner, the project manager should familiarize
them with the concept o unjust enrichment while sending them aletter
requesting a change order for the work.
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Theowner may arguethe costsassociated with thischangeand require
documentation to substantiate every aspect o the $2000 pluschange, but
theargument that value hasbeen added to the job by virtue d thischange
cannot be denied or dismissed. Thisisanother approach to be pursuedin
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
workscontracts. Therefore, the project manager should befamiliar 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 thefire marshal or building inspector conducted an
inspection of the structure prior to theissuance of a certificate of occu-
pancy and requested that additional exit or emergency lights be
installed, aong with morefirealarm pull stations or fire or smoke detec-
tors, the general contractor may have difficulty submitting a claim for
additional costsfor thiswork in the public sector.

Remember that the contract provision limitingthe contractor's respon-
sibility for compliance with local building codes wasin the general con-
ditionscontract generally attached to private sector contract work. Public
sector work may not use this same ATA A201 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 thelocal ordinances asinterpreted by
thelocal officials. The contractor, ontheother hand, will certainly argue
that these extra cost items are indeed betterments. Without these
changes, a Certificated Occupancy (C o O) would not have beenissued,
the building would not have been habitable, and would therefore have
novalueat 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 ordersincrease the completion time of the project, extra
costs may be warranted for such items as extended general conditions.
Therefore, owner recognition of an extended schedule is important.
When a liquidated damages (LD) clauseisincluded in a contract with
the owner, recognition of an extended scheduleiscritical to avoid costs
imposed by the owner for late delivery o their project.
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A liquidated damages clause stipul ates that a certain monetary pay-
ment will be paid by the general contractor for failureto deliver the con-
struction project on the date of completion set forth in the contract or
adjusted by the change order. These paymentsare generally computed
on a daily basis—for example, liquidated damages o $5000 per day will
be assessed against the general contractor for every day work goes
beyond the date of completion stipulatedin the contract or adjustedfor
by any change orders. Any such extensions o timegranted by thearchi-
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 beinserted into the paragraph
inthecontract that refersto " contract time." It will likely be similar to
thefollowing:

If thework isnot substantially completedin accordancewith the drawings
and specifications, including any authorized changes, by the date specified
above, or by such dateto which the contract time may be extended, thecon-
tract sum stated in Article (whichever article contains the contract sum)
shall be reduced by $ (thedaily value of liquidated damages) as
liquidated damages for each day of delay until the date of substantial
completion.

Itisimportant to note whether the contract defines “day” asa calen-
dar day or a workday.

Although theintent isto have the contractor pay the owner for dam-
agesincurred duetothelate ddivery o the building, theliguidated 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
theliguidated damagesclause as a penalty clause—a monetary slap on
thewrist for late delivery of a construction project. But an LD clausein
a contract is not a penalty, and if included as such, it must include a
bonusclausefor early completion of the project, or elseintheeyesd the
law, the LD clauseisvoided. The purpose of the LD clauseisto com-
pensate the owner for late delivery of the project without having to
pursue a legal recourse to collect damages.

For example, an office building developer may have signed leases
affording tenant occupancy on January 1%, but because of late delivery of
the project by the contractor, occupancy must be extended to January 21%.
Obvioudy, the landlord has been deprived o incomefor this three-week
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period, and the LD will compensate them for thisloss. The tenant may
have had to extend their old lease and would expect to be reimbursed
for those costs.

Oned thekey elements of theliquidated damagesclauseis a defini-
tion of what ismeant by "complete." Thetypical LD clause definescom-
pletion as" substantially complete," a condition certified by the architect.
Substantially complete meansthat the structureisat that point where
it meets the purpose for which it has been designed. A certificate of
occupancy from thelocal building department is notification that the
building can be occupied, but the structure does not have to be 100-
percent complete. Thelack of carpet inthelobby or possibly unpainted
walls do not affect occupancy nor the definition o 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 whilethe buildingisstill under construction.

Enforcement of the liquidated damages clause. Liquidated damages
clauseswill not beenforced by the courtsif they are construed as penal -
ties to belevied against the contractor. Even though the contract lan-
guage states that the liquidated clause is not a penalty clause, that
stipulation i s not binding without meeting certain criteria.

1. The amount fixed asthe daily dollar amount of damages must be a
reasonabl e assessment of the costs the owner will incur if the proj-
ect is not completed on time.

2. Theeffectsdf thebreach of contract (inability tofinish ontime) must
be very difficult to establish at the time of contract preparation.

The amount of theliquidated damages must bear a relationship to
thereal, not imagined, harm to the owner if completionisdelayed. 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 completethe
project on time, the owner was unabl e to substantiate proof of actual
losses due to the late completion. | n another court case, known as
Nomellini Construction Company v. Department of Water Resources,
96 Cal. 682 (1971), neither party could establish the amount of dam-
ageswhich wereincurred as a result of the other party's delays. The
court said that if it is 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
wasa liquidated damagesclausein the construction contract and when
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the contractor completed the work later than the date specifiedin 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 becausethearchitect required
thework tobeinstalled ina manner different from that indicatedin the
contract drawings. The contractor also claimed that the architect
delayed the job by not acting promptly on shop drawings submitted for
review. Thecourt ruled that when delays are caused by both parties, it
will attempt to apportion the damagesand will refusetoenforcethelig-
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 besubject to" actual" damages, whichin some cases
may exceed thosed theliquidated damages. Delaysin completing a proj-
ect where LDs are not included may subject the contractor totheactual
damages the owner incurs due to failure to meet the contract comple-
tion date. So what's the difference?

When aliquidated damages clauseistobeinsertedin the owner's con-
tract, the owner calculates the added costs they will incur if the project
islate. Costs such asinterest on constructionloans, loss of revenue from
rental income if an office buildingisinvolved, or possibly loss of income
from operationsfor a hotel or manufacturing plant are calculated. These
costs, assembled as accurately as possible, may fluctuate during the
length o construction asinterest costsincrease 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 specificamount, but they can collect as much asthey
can provein acourt of law. Asageneral ruled law, damagesdo 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 as
follows:

Excusable. Thecontractorisgranted atime extension, but no mone-
tary compensation.
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Concurrent. Delays occur, but neither the contractor nor the owner
can collect monies for damages due to these delays.

Compensable. Delaysfor 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
thecontract but may not allow them to recover costsassociated with the
delays. Thislist of excusable delaysincludes

Actsof God

Firesor other significant accidents

IlIness 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 typesd delays are also called overlapping delays, for obvi-
ousreasons. 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
assessliquidated damagesand thecontractor cannot collectfor damages
duetothededay.

Compensable delays

Compensable delays, as defined by several court decisions, are those
delaysfor which damages can be claimed. Compensable delaysinclude
delays caused by elements beyond the control of the contractor, but
withinthecontrol of theowner (including their design team). Changes
inthe work, accessto 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 as
"compensable." These arelisted next:

Delaysinthe approval o shop drawingssubmitted by the contractor
[Specialty Assembling and Packing Co. v. United States, 274 Ct.Cl.
153 (166)]
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Delayscaused by the owner's improper inspection procedures [ Gannon
Company v. United States, 189 Ct.CL 328 (1969)]

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)]

Contract changeswhen the nature o thework changed affectstheorig-
inal or unchanged work and causes an extension o time [Conduit and
Foundation Corpv. Statedf New York, 425N.Y.S 2d 874 (App.Div. 1980)]

Owner work-force interference. The owner, complying with the pro-
visionsd thecontractisallowed to award separatecontractsfor work
onthe project andthismay affect the general contractor's work. Such
a situation could arise on a union construction worksite when an
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
claimfor additional monies), the project manager should submit awrit-
tenrequest for a project extension whenever it occurs, evenif it appears
at atimewhenthe jobisahead of schedule. If unforeseeneventscreate
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 arequest for a project completion extensionissubmitted, there
may not be an immediate response from the architect or owner. If a
response has not been received after a week or so, it is prudent towrite
another letter referring to thefirst request and stating that if thereis
no responseto the second request within, say, five (5) daysafter receipt,
it will beassumed that the delayshave been accepted and thereforethe
contract completion time will be extended by the requested number of
days. Thiswill surely trigger afast response.

Weather delay documentation. Severeor 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-
agefor the specific time of the year and the location of the project. If the
number o actual delay daysisnot unusual for theareaat that timedf the
year, the contractor may not be entitled to a delay no matter how severe.

It isimportant that the job superintendent or project manager dili-
gently document weather conditionsonthedaily timesheet or daily diary,
and they should be reported at the start of the workday, at noon, and at
mid-afternoon. If inclement weather delayed thestart 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 rainsfrom 6:30 AM. to 10:30 AM.

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 determinetheamount o rainfall during that
periodisalso advisable, and a download can be attached to thedaily log.

Pitfalls to Avoid when Preparing
Change Orders

Theinitial submission o a proposed change order should be completein
every respect. Enough documentation should be attached to describe the
changed condition, sufficient and detailed cost data to allow the architect
to analyzethechange request and any other explanatory information. Itis
important to avoid a series of questionsraised by the architect regarding
scopeor price. The back and forth Q&A procedure that often accompanies
the contractor's proposed change order iswhat prolongsits resolution.
Thefollowing pitfalls-to-avoid list may be helpful inthat 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 i n change-order work, and a schedule of
hourly ratesfor equipment. Submit thislisttothearchitectintheear-
liest stages of the project to obtain acceptance of these rates, which
will help prevent future disputesover labor and equipment costs.

Hourly rental rates continue even though the equipment isidle. If
work i s delayed pending certain decisionsfrom the architect or owner
and the equipment isidle, these costs should beincluded in the cost
o thework. If theoperator isalso on standby, their hourly rate should
beincluded just asthough the piece of equipment was being operated.
Costs billed as "idl€" 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.
It 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 overtimeisrequired, particularly if extended periods o premium-
timeareinvolved, consider theeffect o lower worker productivity and
increasethe number o hoursand thetotal cost of |abor proportionately.

Lump-sum proposals from subcontractors must be broken down into
labor, materials, and equipment, with overhead and profit added asa
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separatelineitem. Will an owner or architect be ableto understand the
nature and extent of all costs for which reimbursement isrequested?
Couldyou if you were an owner?

Be specific about the reasonsfor requesting change-order work. Include
copiesd portionsd the drawings or specificationsection— MI, RFI, and
K —to clarify the claim and include them as additional back-up.

What about coststo distribute material sor equipment from the deliv-
ery truck tothoseareasof the building wherethey areto beinstalled?
Arethey included?

Review all potential general conditions costs such as added utility
costs, equipment rental s, small tools, scaffolding (up and down) winter
condition, additional copiesdf plans, and/or specificationsrequired for
distribution of subs and vendors.

Review all scopeissuesto confirmthat the proposed change doesor does
not involve deletion of any work that may create a credit to be applied
against the added costs. How often haveyou heard'Where ismy credit
to delete 3 cubic yardsdf concrete for those sidewalk changes?'

The Change-Order Cost Checklist

Threecategoriesd costsshould be considered when preparing achange
order: direct costs, indirect costs, and impact costs.

Direct Costs Hard dollar costsrequired tocompletethework, suchas:

Bond premiums

Coordination of trades

Equipment — whether active or idle; with or without an operator
Estimating costs

Insurance premiums

Labor, fringe benefits, payroll taxes (Tip: When figuring the hourly
ratefor a salaried employee, don't forget they only work 50 weeks
per year (assuming a 2-week vacation) sodividetheir yearly salary
by 50 weeks and again by 40 hoursto 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
» Temporary protection
» Travel — autos, tolls, parking
m Utility costsfor the building under construction
= Winter conditions

® | ndirect Costs Costsnot allocated to any specificitem of direct work.
Thesefall into two basic categories:

Field Overhead:

Project management staff

Project engineer

Project superintendent

Field office and field officesupplies

Temporary utilities (light, heat, power, data communication, etc.)
Home OfficeOverhead:

Accounting and payroll costs

Corporate management

Change-order preparation, research, negotiations
m Computers and office equipment

Insurance

Impact Costs Costs associated with changes that impact project
performance, such as:
m | oss of productivity dueto trade stacking, or other inefficiencies
Idle equipment and idle equipment maintenance
Under absorbed corporate overhead
Lack of availability of skilled tradesmen
Cost df disruption to the orderly flow of work; working out-of-
sequence
m Cost of extended warrantiesdf equipment beinginstalled duringthe
project

Effective Change-Order Control

Thefollowing 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 changesin their daily report or daily log. Better to errin
regards to adding questionableevents than to not create the written
record.
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When a changei n scope affectingthe contract sum isidentified, notify
thearchitect and owner ASAP, even if theexact cost o thework i snot
ascertained.

Any changesin scoped work or schedulesreported from thefield must
be documented by referring to the drawing number and/or detail,
finish schedule, specification section or name and position o person
issuing verbal instructionsto affect the change.

Don't let change-order proposals stack up, issuethem as soon asthey
are prepared, and in most cases don't combine unrelated changesin
one change order. I n case one is disputed, the entire change-order
will be delayed.

Don't wait until the end o the job to submit the change orders.

Don't forget to notetheimpact on the schedule. Will completiontime
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 compl etion date, or
the work will be performed at a time when increased labor and/or
material costs may beincurred.

Schedule a postconstruction meeting and review all issued and all
missed changeorders. Request that estimating, purchasing, and field
supervision attend to review the extent and nature o those change
ordersfor which the owner was billed, those change ordersin which
therewas no owner reimbursement and those conditionswherechange
orders could have been issued but weren't. All attendees should ben-
efit from what went right and what went wrong.




Chapter

10

Quality Control and Quality
Assurance

Thereisadifference between quality control (QC) and quality assurance
(QA). Quality control can be defined asthestandard(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
verifiesthese standards have been met.

When the architect indicates compliance with American Concrete
Institute (ACI) Specification 301 for cast-in-place columns, the con-
tractor isdirected toinstall the column plumb to a tolerance of plusor
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.

Thisissue o quality in construction has gained more momentum
recently asownersareadding quality tothe old demandsadf competitive
pricing and schedule adherence, and contractorslook at quality issues
to not only enhancetheir reputation but to control costs. “Doit right—the
first time" is a mantra more contractors are embracing, recognizing
that rework isnot only disruptiveto the project's schedule but also adds
to their cost of construction.

Quality Begins with Quality Design

Respondents to the FMI/CMAA’s Fifth Annual Survey of Ownersin
2004 had several things to say about the quality of project documents.
About 98 percent of ownerssurveyed said that architectsneed to beheld
more accountable for completing a quality design, onethat can be built
without numerous change orders and RFIs.
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About 60 percent o those questioned said that the quality o 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 FMI/CMAA survey:

The processd computer-assisted design hasnot only greatly increased
productivity but hasalso resulted in | essattention to single elements
within the design process.

Owners, demanding compressed design time, compound the lack o
attention to detail sand problemsassociated with coordinationissues.

Tremendous pressure on design fees leads to less-experienced indi-
viduals working on design details.

M echanical and electrical subcontractorsand their manufacturer rep-
resentatives often are moreaware o technological advancesthan the
design engineers.

The advancesin materials and systems make designs more complex;
therefore, shop drawingsare moreaccuratein detail than thedesigns
created by the architect or engineer.

Onone project, theauthor o thisbook was negotiating with an owner
who kept pressing the mechanical engineer to completethe 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, o course, he
wanted accuracy. We need more design consultantslike that.

Total Quality Management

Total quality management (TQM) encompasses elements that formthe
basisd acompanywidefocuson quality-elementsthat extend fromthe
officetothefidd. Preparation o the monthly requisitionby theAccounting
department to ensurethat all required attachments have beenincluded,
and making surethe requisition is mailed out on timeisa function of
TQM. Preparing change orders where sufficient documentation and
costinformation i sattached so an owner can reasonably understand and
review the change order is also a function o TQM, just as the QCIQA
functionsin thefield fit the TOM mold.

Over the years, the QCIQA movement has spawned a number of
processesfocusing on quality. Understanding and i mplementing many
o these processes or procedures requires professional instruction and
training, and although several aretailored for the manufacturingindus-
try, somecan be applied in construction.
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Benchmarking

Benchmarkingisa procedurewhere a company seeksout and studiesthe
best practicesinorder 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 caninitially isolatethe performance of a spe-
cificcomponent o construction for analysis. If thecompany self-performs
carpentry or concrete work, alook at a project where costs were lowest
and quality levels were highest would be followed by aninvestigation
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 isreviewed with all field and
office personnel with theintent to havethese procedures established as
company standards. If the concretework was subcontracted and a par-
ticular subcontractor performed flawlessly and was competitiveintheir
price, then the selection processthat 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 marginsaof 9.3 percent to 9.9 percent, and net
profit margins of 2.2 to 3.0 percent. But how do they stack up? Thisis
called external benchmarking.

The International Standards Organization

The International Standards Organization (ISO) wasfounded in 1946
to promote voluntary manufacturing and trade communication stan-
dards. Thisorganizationisbased in Geneva, Switzerland and the ISO
acronym actually referstothe Greek work “isos” meaning equal, not the
acronym for International Standards Organization.

ISO 9000 anditsvariantsISO 9001, 2, 3, and 4 rel ate to construction
and involve basic quality management principles, including:

Management responsibilities
Quality systems principles

m 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 ISO certificationtoindi-
catethat they haveinstituted the basic quality management principles
as outlined by 1SO. I'n 1980, only two o the largest 100 construction
firmsin the United States were ISO-certified. By 1993, thislist had
increased to 22, and continuesto grow. The U.S. Department of Defense
hasadopted theused ISO 9000 standardsinlieu of their MIL-Q-9858A
spec where practical .

One o the more practical aspects of ISO involvement in the design
and construction industry aretheir effortsto 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. Thisis a
worthwhile exercisethat should benefit all contractors— largeand small.

The Six Sigma Approachto Quality

Motorola Corporation was the originator of the Six Sigma approach to
quality control. Inthe 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 setswith 1/20™
the number of defects than previous owners experienced. Motorolas
investigations showed that the Japanese managersused the samelabor
force, and the sametechnology 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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considerabletimeand effort toimproving their manufacturing process,
and thus Six Sigma was born—theletter for sigmain the Greek alpha-
bet being used by statisticians to measurethe variability i n any process.
To achieve Six Sigma, the process cannot produce morethan 3.4 defects
per million opportunities (opportunity being defined as a chance for
nonconformance, or not meeting required expectations).

The Six Sigma approachistotrain a small cadre of in-house leaders
in management techniquesrequired to attain highlevelsdo proficiency
in the manufacturing process. These full-time highly trained people
havereceived 160 hoursd classroom training, and are known as Black
Belts. Lesser-trained project leadersarereferred to as Green Belts, and
to reach thisstage an employee must havefive daysd classroom study
and training that includes project management, quality management
tools, problem solving, and data analysis. These Green Belts act as
assistants to the Black Belts, who also form teams and manage Six
Sigma projects from concept to completion.

Atthehead o the Six Sigmahierarchy isthe Master Black Belt, one
who has achieved the highest level of technical and organizational pro-
ficiency. These M aster Black Beltsaretheonesthat areresponsiblefor
thetechnical leadership within the Six Sigma program.

The process of improving a particul ar operationisknown as DMAIC,
where each letter represents an operation, as explained next:

D: Definethe goals.

M: Measure the existing system to establish a metric by which
progresstowardsthe goascan betracked (for example, createa base-
line against which to measure progress).

A Analyzethe system to identify waysto eliminate the gap between
existing performance and the desired goal.

I Improve the system.
C: Control the new system.

Although Six Sigmaishbasically a manufacturing process system, the
DMAIC approach can also be applied to the construction industry.

From Theory to Practice

QA/QC in theconstruction business begins at home. The quality of the
estimating department's product, the quality o the purchasing function,
and the quality o 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 o life than a process
sinceits practiceis not merely confined to the workplace.
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A project manager and a project superintendent don't need ISO or Six
Sigma or any other combination of Greek al phabetstotell them that a
concrete slab is substandard or a wall is obviously out of plumb. The
guestion remains, will this be handled with an"l guessitsokay unless
the architect rejectsit,” or will aninvestigation follow to find out why
thissubstandard work wasallowed and what should be doneto prevent
itinthefuture.

Quality starts with a thorough review of the
contract documents

The control of quality construction begins with an intensive review of
the plans and specifications. As stated previously, there may be a few
(or more than a few) deficienciesin the plans and specifications, some
of which may havebeen uncovered duringtheestimating process, while
others were unearthed by the subcontractors and vendors. The project
superintendent may have unearthed constructability issuesduring his
or her review. The need for all partiesto thoroughly examinethe docu-
ments under their control cannot be overemphasized. When problems
are uncovered early in thegame, theimpact and associated costsar e con-
siderably less.

Quality Control and the Specifications

Various specification sections are loaded with abbreviations o trade
and professional organization quality standards, but how many con-
tractors have the full set of American Concrete Institute manuals at
$750, or a $299 set of the American | nstituted Steel Construction man-
uals, or a set of ASTM Building Product booksfor $850?

A typical cast-in-place concrete specification section refersto both
ACl andASTM, and the project manager must oftenrely ontheintegrity
of their subcontractorsand supplierstoinsure that these specifications
have been met.

Without some guideto ASTM E-1155 (the F-number system) for meas-
uring theflatness d concrete slabs, how does the project superintend-
ent or project manager verify that the quality assurancelevels have been
met even when testingis performed? How will curling o theslab bedealt
with (tests must be performed within 72 hours o installation), and
when should elevated slabs be measured? (Answer: Before theremoval
of shores.) Architects and engineers inserting product and procedure
quality levelsin their specifications should become more aware of the
contractor's need for specific quality standard information instead of
simply asserting "Refer toACI 301-R."



Quality Control and Quality Assurance 217

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:

Sed Door Institute. Provides hollow metal frame and door install a-
tion tolerances

Southern Pine Inspection Bureau. Offers specifications on southern
pine framing lumber

Western Wood Products Association. Offers specifications and toler-
ancesonfir, spruce, hemlock, hem-fir, varioustypesdf pine, and other
species of softwood

Sed Stud Manufacturers Association. Presents the section properties
o steel studs, floor joist allowablespans, fastener data, andtypical details

The Preconstruction Conference—QC and QA

Some specificationsinclude a provision for a preconstruction confer-
enceas part of aquality program to deal with specific construction com-
ponentsin order to ensurethat both product andinstallation 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
listentotipsfrom the architect on both good and bad past experiences
with this particular system or component. The preconstruction confer-
ence affordsother related tradesinvolved inthecomponent tolisten and
comment as well.

Even if not required by their contract, many project managerswisely
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 at 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 o the studs, structural or
otherwise

Cavity wall construction with an application of someform o 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
Brick veneer

Depending upon how varioussubcontractswere awarded, several dif-
ferent trades will beinvolved 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
isclearly delineated and commentsare heard, discussed, and resolved.
Detailed minutes documenting the procedures to be followed should
prevent any disputesor disagreements over the upcoming procedures,
aswell astheroled each participant in the meeting.

Preconstruction conferences or meetings are especially useful when
working with any o thefollowing construction operations:

Sedimentation control and maintenance, alerting all subcontractors
to the process and the care they must exhibit i n order to avoid dam-
aging theinstallation

Cast-in-place concrete work
Structural steel and metal deck work
Waterproofing— foundations, above grade walls, roof

Exterior wall assembliessuch asstucco, 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

® Roofing, skylights, hatches, roof penetrations, flashings, curbs, gutters
® Joint sealers--caulking

® Gypsum board and related attachments requiring in-wall blocking
and reinforcement

Kitchen and bath cabinets, requiring coordination with MEP trades
and in-wall blockinginstallers

Finish wall items— signage, window treatments, artwork requiring
lighting, and in-wall reinforcement to insure that sufficient blocking
isinstalled for theinstallation

Sample panels and mock-ups

Sample panelsarefrequently required by the architect sothey 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-
talsto 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. Eveninterior wall treatmentswith splays, soffits, or articulated
design may also provide a visual display of details that can't be shown
otherwise.

Thevalued a mock-uptothegeneral contractor, and, more particularly,
to all concerned subcontractors, isthe ability to study and change com-
plicated details before production work begins so as not to impede the
progress.

The punch list and QC/QA

Doesthepunchlist qualify asa QC/QA exercise? |t sure does! | n a per-
fect world, there would be no need for a punch list—all trades would
inspect their work and correct any incompleteor defectiveitems before
leaving the job. The project superintendent would inspect the entire
project, issue a series o ""to do" items to each subcontractor and when
the architect performed their inspection at the closing portion of the
project, no formal punch list would be produced.

I n a previous chapter, we discussed theimportancedf prompt and com-
plete project close-outs and the poor impression that a lingering punch
list conveys to an owner. Neither the project manager nor the project
superintendent can be everywhere on the site checking on the work o
each subcontractor, but some rules established upfront and enforced
religiously throughout thelifedf the project may get closer to that Zero
Punch List goal.

Quality means a clean site. A clean site, one free from accumul ated
debris inside and outside the building improves the quality of work.
With trash cans placed strategically around thesite, a worker will think
twice before balling up that leftover lunch and tossingit on the ground.
Conversely, a loppy, trash-strewn site and building sendsthe 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 areaor expect a significant backcharge.

Thefield office should be kept in a clean and orderly condition so as
to send a positive message to anyone attending project meetings that
cleanlinessand orderliness are important to the office.
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Weekly quality reminders. The weekly subcontractor meeting is the
perfect forumtodiscussand review quality issues. Any "shortcuts" that
resultin marginally acceptable work should be pointed out and accom-
panied by a statement that any such work that failsto 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.

Obvioudly, the watchdog activities of the project superintendent must
beapparent toall workerson thesite, too. No unacceptable work should
go unnoticed.

Developing a Company QC/QA Program

Developing a QC/QA plan (more commonly known as a Construction
Quality Control Plan (CQCP)) involves not only formulating a set of
policies and procedures, but requires a qualifiedindividual to assume
the duties and responsibilities of a CQCP Manager. This manager,
once the planis put in place, will be the individual responsible for
theimplementation and monitoring of the program, much intheway
that a Director of Safety is responsible for the company's safety
program.

Let's discuss the preparation of a CQCP, which should include, at a
minimum, thefollowing:

Anorganization chart showingwherethe CQCP manager fitsintothe
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 actinginliaison with the Purchasing department

Training sessions to familiarize field personnel with quality issues

The development of field inspection reports to assist field personnel
intheir inspection procedures

The inspection checklist method

The CQCP manager, as part of their responsibilitiescan develop a series
of forms to assist field supervisors in their weekly inspection of the



Quality Control and Quality Assurance 221

work of varioustrades. These reports not only serveasaguide, 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 0N 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. Testlab notified and tests required.

Slump

Number of cylinders

Temperature/truck waiting time
7. Testingrequired at plant.
8. Vibrators to be used during pour.
9. Temporary form openings OK.?
10. Arrange for specified curing and saw cut joints.
11. Arrangefor cold weather protection.

-or
12. Arrange for hot weather protection.
13. Embeds available for insertionin pour.
14. Box-out properly installedin form work.
15. Verify finishes— smooth troweled, broom.
16. No trowelingwhile 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 Notes:

Inspected by: Date:

FIGURE10.1 Aconcreteplacementchecklist. (With permissionfrom McGraw-Hill, New Y ork.)
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Inspection Checklist

Concrete Reinforcement Project No.

1. Shop drawings are approved and on site.

2. Grade of Sed deliveredas required.

3. Spacing coordinated to suit masonry/concrete units.

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 beiow rebar material except where approved.

14. No contact of bars is made with dissimilar metals.

15. Bar not near surfacewhich may cause rusting.

16. Adequate clearance provided for deposit of concrete.

17. Verify that contractor has resolved conflicts with embeds.

18. Verifythet contractor has coordinated for anchors piping, sleeves.

19. Specialcoatingas required.

20. No bent bars and tension members installed except where approved.

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 = lapininches
For 32d lap — multiply bar size by 4 =lapininches
For 404 alp — multiply bar size by 5 = lap ininches

25. Agency/Engineer inspectic.1 is performed, if required.

General Notes:

Inspected by; Date:

FIGURE 10.2 A concrete reinforcement report (which also containsbar splice lap
tolerances). (With permission from McGraw-Hill, New York.)
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Inspection Checklist

Metal Framing - Gypsum Drywall Project No.

Metal Framing

. All submittals, samples, shop drawings are approvedand on site.
. Materialis stored in a dry location.

. Material galvanized as required.

. Studs are doubled up at jambs, unless otherwise required.
. Structural and/or heavy gauge studsas required.

. Studs allow for movement, slab deflection.

. Studs securely anchored to walls, columns, and floors.

. Soundproofing provided at floor and walls as required.

. Observelocation, layout, plumbness.

10. Channel stiffenersare provided as requlired.

11. Special fasteningand 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 channelsto 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 surfaces of different materials are accommodated.

a M w NP
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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. Specialtype suited for damp locations if required.

29. Speciallengths are provided as required.

30. Verify if horizontalor vertical application is required.

FIGURE 103 A metal framing and drywall checklist. (With permission from
McGraw-Hill, New York.)

Simplechecklistslikethese can be prepared for all componentsaf con-
struction from sitework to low-voltage electrical work. Withthe help of
an engineer or highly qualified subcontractor, checklists can be pre-
pared for various HYAC components, plumbing installations, fire pro-
tection, and electrical work.
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31. Wall board is Installed with staggered application.
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 embeddedin
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. Sanding betweencoatsis performed.
35. Featheringis out 12" to 16'.
36. Provide alr circulation with adequate dry heat.
37. If fire rated, recesses over 16' are boxed in.
38. Penetrations tight and seal ed 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 3/8" minimum.

41. Vertical joints are aligned with door jambs.

42. Damaged sheséts are not used and are removed.

43. Observe minimum piecing or joining.

44. Non-metallic cable, plastic, @ copper pipe is not damaged.
45. Check for bubbles and dimples.

48. Curing time is adequate for subsequentfinishes.

General Notes:

Inspected by: Date:

FIGURE10.3 (Continued.)

Focused inspections that use these checklists not only serve as a
meansd checkingthework d a particular trade, but o also sending out
amessage that the quality o the projectisanimportant issuewith the
general contractor. Subcontractors can be given copies d the checklist
after their work has been inspected in order to document compliance
with "good practices” or to alert them to deficienciesin 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 typefcolor 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. Adequatelighting availablefor 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 beamsin 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, & 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 framesfully grouted, if required.

30. Backfilling after proper securing & support.

31. Proper support of high walls.

General Notes:,

Inspectedby: Date;

FIGURE 104 Amasonry 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. Surfacesare clean and free of debrls.

Excess mortar or concrete is removed.

All holes, joints, and cracks are pointed.

All rough or high spots are ground smooth on concrete deck.

Wood nailers or other attachment conditions are adequate.

Surfacesare dry as required by manufacturer.

Concrete deck tested for dampness if necessary.

Slopeis as required.

Se "o a0 T

Pipes, conduits, and other roof penetrationsare in place and ready to receive flashings.

j. Allsheetmetal and roof accessories are in place or on hand to be Installed as the root
installationcommences.

4. Materialsof types required are provided. Materials are identifiable 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 receiveroofing is primed, if required.

8. Obssrve lap, nailing, and quantity 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 insulationor
incomplete install membrane to remain overnightwithout protection. Protect stored material from
moisture.

11. Observeinstallationof cant strips, vertical surfaces, reglets, and penetrations.
12. Observe sealing of roof membrane envelopes where the use of envelopels permitted.

13. All concrete walls to receive roofing 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.

FIGURE105 Amembrane roofingchecklist. (With permissionfromMcGraw-Hill, New Y ork.)

Quality inspectiontips. Thefollowingareafew tipsto 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 flashingis installed and stripped
in, if required.

17. Roofing is protected against damage by other trades.

18. Observe cut samples, if required. Observethat patching of cut samples is properly performed
where samples are cut.

19. Clean-up provided &te installation; drains cleared. Debris removed from site.
General Notes:

Inspected by: Date:

FIGURE10.5 (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 seeif the date has been met.

If substandard work or a repeated lack of quality continues, call the
subcontractor's owner or manufacturer/vendor representativeto 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 o the meeting. If a changein crew supervision is deemed
necessary, makethe request.

Prior to a subcontract demobilizing, conduct a walkthrough to create
apunch list and e-mail a copy to the subcontractor's office. Advisethat
all punchlistitemsand unacceptablework 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 isunrelenting and requires com-
mitment from thetop down. Once achieved, however, it can bea reward-
ing experience.
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Project Documentation

The proper documentation of a construction project involves thecreation
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 o filing cabinets. It does mean
making certain that whenimportant events areabout to happen, or are
happening, or have happened i n 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 turninto a quagmire
today, and without the documentation to support this turn-of-events,
grave conseguences can result; somethingwhich could apply to the gen-
eral contractor aswell if they're asleep at the switch. It is not by chance
that thischapter on documentation precedes the one on claimsand dis-
puteslater in the book.

The Documentation Process

Withe-mail used inlieu of letter writing thesedays, those back andforth
messages should periodically be downloaded, printed, and filed to pro-
vide easier access to documents than by scrolling through hundreds of
messages lookingfor theright one. Throughout thischapter,*e-mail" can
be substituted for "letters" in almost all cases.

Facts rather than opinions are important in every facet o documen-
tation, although some opinions gathered from remarks made by atten-
dees at a project meeting ought to be recorded separately to shed some
light on theintent of the comment.

229
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Documentation of an event should consider

What happened

When it happened

How it happened

When it was discovered

Whether responsibility can be assigned with certainty

Who was notified

To whom and when was notification given

What theimpact of theevent is

What immediate action isrequired, if any, and by whom

What longer-term action isrequired, if any, and by whom
® Which party or parties will be responsible for resolving the problem

Project documentation accomplishes the following:

Creates a history o 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 dateand continuethe 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-
tionsinto writing

Makes details availablein the event that mediation, arbitration, or
litigation ispursued

Recordkeeping isimportant since it relates to the project manager's
relations with

The owner

The architect and engineer
Government authorities
Subcontractorsand suppliers
Field operations

Office staff
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Documentationto the Owner

The form and content o any owner documentation will vary with the
general contractor's contractual relationship with that owner. When
thearchitectistheowner's agent or representative, most owner-related
communications Will pass through the architect. Some owners may
also request copies of all documents transmitted to the architect.
Occasionally, some owners will bypassthearchitect entirely and direct
instructionsto 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 viathe
architect's office.

The unique provisions of a GMP contract
with respect to documentation

Acost-plus-not-to-exceed-a-GM P (guaranteed maximum price) contract
requires communication between the owner, architect, and contractor
for several reasons. All parties want to be kept apprised o any signifi-
cant cost increases or decreases, and any decisionsthat may affect the
cost o the project.

Subcontractor selection. When a cost-plus or GMP contract is admin-
istered, thefinal selection of subcontractors may be subject to approval
by theowner. If so, copiesd the subcontractor quotesalong with the proj-
ect manager's recommendation will be forwarded to the owner. The
| etter accompanying the proposal s 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 atimely response.

Asisthecaseinall formsd notice, strict monitoring of therequested
response to that notice must be maintained, and when no response is
forthcoming, a second more urgent request must be sent.

Documentationto 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 mattersrelated 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
requestsfor extras, and interrel ationships with the architect and engi-
neer, so correspondence that would have previously been transmitted by
thegeneral contractor tothe architect/owner will thenflowinstead from
the CM.

A review of the Construction Management Association of America's
A-1 document liststhe basic services required of a CM, each o which
requires someform of documentation.

Time management — preparing a master scheduleor milestone schedule

Cost management — surveying the construction market to providethe
availability of local construction services, and project and construction
budgets

Operating a management information system— preparing various
reportssuch ascost 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 start 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 an 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 declinesto accept the contract when offered (and a
bid bondisinvolved), written notification of nonacceptance tothe owner
along with a request to return the bid bond would be in order.

Theowner also hasan 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 atimely manner, a letter
to the architect/owner needsto be sent, along with any follow-up.

Documentationto the Architect and Engineer

Correspondence with the architect, their engineers, and consultants
generally makes up the most voluminouspart of the entire general con-
tractor's recordkeeping process. Most of thefollowingcategories 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 drawingsis one o the most critical elements of project adminis-
tration. Documentation of this process must becomplete, accurate, and
timely. Architectsfrequently require thegeneral 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 o
shop drawings are generated and pass through the project manager's
hands, thus a proper shop drawing logis required to monitor the flow
of shop drawings. Thislog should include, at a bare minimum:

A tracking number

The name o the sender

The date received

A brief description of the content
To whom it should be sent
Thedateit was sent

The date due back
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Days received— plusor minusthe 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 that
included in most project management software packages.

Thelog must be reviewed periodically at the owner's meeting. Thisis
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 at the subcontractor's meetings, to track theflow of shop draw-
ingsfrom their vendors, and also to respond to requestsfor resubmission
of some questionable shop drawings. Finally, thisshould be done so asto
notify a subcontractor of any late submissions and the consequences
thereof.

To ensure a successful shop drawing management system:

Create atrackinglog
Monitor the flow of documents, minimally on a weekly basis
Provide written notification to the delaying party

When delays continue, issue a letter warning o the consequences, job
delays, impact on other subcontractors, out-of-sequence work, and soon

Requests for Clarification and Requests
for Information

Requestsfor Clarification (RFCs) and Requestsfor I nformation (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 analysisd the plansand specificationsis made
by contractors. Requests may have originated from the general con-
tractor or from their subcontractorsand suppliers.

Because it isnot uncommon for RFIsand RFCsto be composed of sev-
eral hundred documents, a trackingand monitoring deviceisessential.
The RFI log answers this need.

The RFI log (Figure 11.2) should contain the following elements:

A tracking number

Thedatewhenthe RFI was created by the general contractor, or when
received from their subcontractor (sinceall RFlsare sent tothearchi-
tect, there's no need for an entry of thistype)

The date sent to the architect
The date when a responseis required
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Submittals

JobNo: 000 by Package Date: 2/6/2008
Project No: Page:  Bot45
Required Lmtirst Daten.
Package Submittal Rev. Tite Status Stan Finlsh Rovd. Sent Retum Forwand BIC
23300 Cast i Place Concrels
03300072 001  ‘Shp Dwy: Leval 3 Botiom AAN APAR005 4282005 42005 42202005 4252005
03300-073 001  Shp Dwey Lavei 3 - Beama AAN ARH2006 322005 AM2005 4222005 ARS2006
0A300-074 001  Shp Dy Lovel 3 - Top Reint.  AAN ATHO05 WZNA005 4005 4222005 ARSR005
03300-075 001 Shp: SP Columns 3-7 AAN AENP005 AS2005  AIAR005 SOM2005  SAR00S
0300078 001  Stair #3 Landing Detall APP ATHE005  4MAR00S 452005 SME2005 SES0005
03300-077 oot g‘: SP Stmir #73 Shearwalls L AAN 200005 4SR006  ANS2005 SO2005 BA00S
R
03300078 001 Shp: SP Shearwals LE-R AAN A20[2006 452005 AS2005 SAR005  SV2005
03300-0T9 201 Shp: Column Schadule 7-R LAN 4202006 MEZ005 415005 SO2005  SAV200S
03300-080 001 Shp SP Slab on Grads APP WZRE005 ABP005  4NSR005 SAE005 532005
03300-081 001 Shp: SPLevel 4 Siab Bosiom  AAN 4202008 4NNP006  A/IBE005 SNO2005 5102005
03300082 001 Shp Dwg SP-Lovel 4 Beams  LAN 4202006 4/13/2005 ANTB2005 EN0R005 GN0/2006
03300-DEY 001 Shp Cwg:SP Level 4 Siab Top  LAN AZB2005 ANIR005 41BR005 BNOR2006  5/10/2005
03300-084 001 ;’:’Dpll:!\ﬁ: CB- Columns to AAN AZRE005  ANNE00S 42002005 S20/2005 SR02005
r
03300-085 001 Shp Dwg:SP Stalr 4 LAN ARRP006  AT/H006 42002005 SOR005  BM2005
Sheawalls
03300-088 001 Shp Dwy: SP Stair4 AAN AEVRO05  AT/2006 4202005 SAM2005  GM/2006
Shearwalls &-R
DII00-087 001 Shp Dwy 5P Swar 4 LAN WZRR006  AT/2005 47202005 532005 SAM005
Shearwatls 6-A
0:3300-088 001 ShpDwgSPLVS 7.8Bim  AAN 42002006 H21/2005 4252005 S2V200E SRE2006
03300-080 001 ShpDwy SPLVST, @ Noth  LAN AZRZ006  4/21/2005 4252005 SEIR005 5252005
03300-080 001  Shp Dwy: Lvi 5.7.8 South AAN AZI005  4/21/2005 4/25/2006 SN0 BRSRO0S
03300-081 007 GhpDwy 8P Level 5, 7,8 Top  AAN 4282005 421/2005 4/25/2005 S232005 5252005
0300082 mi  Shp I:-; CB-Swir 2 Shear  AAN ARI006  ASP005  S/N2006  S2W0S  S[25/2005
AA,
CA300-0es oot m CB Stair 2 Shear C-C, AAN 2005 ADSZ005 SAP005  S2A2005 5252005
0300-084 001 ShpDwg: CB Stalr #2 Shear ~ AAN Y005 425005 S2005 SRAL006  GRG2005
03300-085 001 Shp Dwey-Stir 2 Shear 47 AAN AZRP006 4252005 5AR005 52372006 GRS2005
03300-096 002 Shop: Site Astalning Wall AAN 42502005 S5M2/2005 &1ZP005 SAT/006 TAE2005
0FI00-097 001 gupnuskme.es 10 LAN 420/2006 SEN2005 &31/2005 GN0R2005 EN32005
03300-088 001 Charles Blog Refforecment  AAN 47282005 BNT/2005 G005 614/2006 6/15/2005
03300-099A 001 Charles Bidg Reinforcernant  AAN 42012005 SNT/2005 GRE005  6/27/2005 GMRE/2005
03300-0998 W  Charss Bidg. Reinfrcemant  APP AZR/2005  S/T/2005 G005 6/27/2008 6/29/2006
O3300-050C WI  Charles Bidg Reinforeemant M N 4202005 GNT/R005  &RM2005  6/27/2005 6/29/2005
03300100 001  Charles bidg. Asinforcamant  AAN 4728/2005 S232005 SO2005  6/14/2005 6/15/2008
03300-101 001  Charies bidg Reinforcament  APP 4092005 SEI2005 63/2005 6/14/2005 &/1EE005
D3300-1024 001  Charles bidg Reinforcement  ANR 42005 GEAR00S BAR005  GR72005 &28/2008 MILLER
03300-1026 001  Charles bidg. Reinforoament  AAN 4006 SMG/2005 B/3/2005  6/27/2005 6/20/2005
03300-102C 001  Charles bidg. Rsinforoement  LAN APNP006  GRAI00S 62005 6/27/2006 GRE/2005
03300-1020 001  Charlss bldg Ralniorcement  APP H2OP006 SAGR005 GAP00S  EET2006  6/29/2005
300- 103 oot mﬂwtm AAN AZOMR005 GN42005 BNA2005 BNGR005  BNTRO0S
03300- 1044, 001  Daesign Mixes: 3500 AEA APP AZO/2005 BEZVIO0S GEAP005 T2005  T/A/2005
33001048 001 Design Mixeg: 3500 NAEA APP AZW2005 G202005 GEAP00S TTR005  T/N2005
GII00-104C 001 Design Mixes; 4000 AEA 50 APP ARS2005 GRNP005 GRBR005 TR005  TRR2005
O3300- 1040 001 Dasign Mbes: 4000 NAEA 50 APP AZ8/2005 GRENI005 GEAR00S TT/2005  TAV2005

FIGURE11.1 A standard shop drawinglog.



047  Penthouse Wall Finish 1/26/2005 Drawing A 6 9 Detail 6
Clarification Should the penthouse wall finish bej ust dense

glasseor docsit require any waterproofing (we
could bnng the rubber roof wembrane all the
way tothe cant strip since it seems nAL tobe

the case).
048  Concrete beam 1262005 222008 132008 Drawings JBS-1.3 and JBS-1.4 opening Yes, this is confirmed.
reinforcement between L1&M and C&D lines

Revision 6 is deleting the concrete beams
around the opening. Please confirm.

049 2 1/Z° Chilled Water 1/31/2005 27772005 Reference Drawings JB.H.|. 1
Supply and Retum Valves
nd Capped for Fulwe This linc is shown penctrating the

Royal Reom Wall around the C Line.

Doyou want M to penetrate the

RoomWall @ leave it on the Tenamt Side.

Please Advise
050 Magnetic Stariers 1312005  2/7/2005 Revision #6 is changing t he magnetic starters

for roof mounted equipment from indoor to

outdoor.

The durability is usually higher when installed

inside.

Please confirm the change.

FIGURE112 TheRFIlog.
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Abrief description of the question (thedetailed questionwill have been
included in the RFI itself)

An answer or response from the architect (thedetail ed answer will be
stated infull in thearchitect's response, accompanying the return of
the RFI)

A periodic review o outstanding RFIs/RFCs should take place at the
weekly owner's meeting, where their status should be documented
accordingly. There again, the monitoring processisimportant. Many of
these RFIswill, when answered, impact either cost or time, or both, and
assuch will generatea change-order proposal, starting another process
that will require close monitoring.

Field Conditions Documentation

When afield condition occursthat requires a construction detail, proce-
dure, or dimensionto bechanged, a Request for Clarification often takes
theform of afieldinformation memo (FIM). FIMs are also used when a
contractor wishes to change a construction detail and needsto createa
sketch or narrative in order to convey thisinformation to the architect.
Conversely, when an architect during a sitevisit requestsa change, this
datacan betransmitted to the contractor's field officeviaa FIM.

Another similar document is the ASI (architect's supplementary
instruction), which may also beissued after avisit tothefield. Thisdirec-
tive may or may not have cost and timeimplications. Some contractors
include FIMsand ASlson the RFI log because they are somewhat sim-
ilar in nature.

The affect on "as-builts"

RFIs, RFCs, FIMs, and ASlsimpact another part of the project: the
"as-built" drawings. Subcontractors should be provided with copies o
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. Thisis a further
reasonto distributeall such documentsto thefield and tointerested sub-
contractors. Some general contractors makeit a practice to send copies
of all RFIs, ASls, and FIMsto all subcontractorsjust to ensure that all
theinterested parties have received theinformation they need.

Field inspections required before close-in. A subcontractor or general
contractor may, at times, request aninspection by the architect/engineer
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o anitem of work beforeit iscovered or enclosed. Thiswill bein 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
haveinspected, 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 o the
inspection should be documented. The general conditionsd thecontract,
if you recall, state that when a portion of work has been covered with-
out being inspected as requested by the architect/engineer, the con-
tractor may haveto uncover theareain question for inspection. Thecost
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 thingsfit intheir designated
space requires a great deal of time and effort and a section o the spec-
ifications generally includes a directivethat thegeneral contractoristo
instruct that all systems areto be properly coordinated. A typical spec-
ification will read asfollows:

General contractor shall circulate coordination drawingsto the following
subcontractors (usually MEP, fire protection, electrical) and any other
installers whose work may conflict with other work. Each o these sub-
contractors shall accurately and neatly show the actual size and location
of the respectiveequipment and work. Each subcontractor shall note appar-
ent conflicts, suggest alternate solutions and return drawings to the
General Contractor.

Several pass-throughsarerequired beforea" coordinated” set of draw-
ingsis produced and transmitted to the architect for review and com-
ment. Not infrequently, it becomes apparent that some mechanical or
electrical componentswill not fitin their all otted space above a ceiling
or within partitionsand the project manager must present thefacts, as
they are known, to thearchitect 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 beincluded.

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 processshould" sign-off



Project Documentation 239

on all thedrawings, either directly on the drawingsthemselvesorina
| etter acceptingthe 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
regardingtheamount of the quote or the scope of thework 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 o the PCO

The responsefrom the architect prior to their acceptance or rejection
of the PCO

When either an architect or owner takes an exceptionally long time
to review a particular proposed change order andimplementation affects
job progress, retrofitting or rework may be required at additional cost
to the general contractor, whoin turn should passthese 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? | certainly would have responded promptly."

Itisthereforea goodideatoinsertthefollowing caveat inevery PCO:

If thisproposal i snot acted upon within 10 daysafter receipt, at theoption
of (thegeneral contractor), it may be modified or withdrawn.

Conditions that impact completion time

Acontract containingaliquidated damagesclauserequiresthat 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 stoppagesdueto strikesor other typesd job actionsoccur,
the architect should be notified in writing the day the strike or dispute
happens. This notification can state that at such and such a time the
duration and effect of the strike or dispute was established; another
notice should beforwarded | ater reflecting the effect, if any, on the con-
struction schedule.

Alternatesand allowancereconciliation. Many contractscontain" alternates’
for additional work that theowner canincorporateintotheir project. The
alternate concept allowsan owner to get afixed pricefor additional work
that, depending upon budget and other considerations, they may decide
to incorporatein the project as construction progresses. However, some
o these alternates must be accepted or rejected at specific stagesin the
construction cycle so as not to disrupt or delay progress. An alternatefor
water and waste lines in an employee lounge, for example, must be
accepted or rejected while mechanical rough-ins arein progressin that
areainorder to maintainthecontract pricefor thiswork. The project man-
ager, preferably at the start o construction, should submit alist of each
alternate to the architect with a date by which it must be accepted or
rejected in order to maintain the pricestructureincluded inthecontract.
I nfact, thistimeframefor acceptance/rejection should have been included
in the contract, probably in the Allowance/Alternate exhibit.

If thereisnoresponse to these deadlinesfrom thearchitect, the project
manager can referencetheir initial | etter and stipulatethat the" alternate™
i n question cannot beincorporated into the project at the" contract™ price,
andif the"alternate” isto be elected, theadditional costswill berequired.

With regard to "allowance" items, the project manager hasto review
the contract to determine how they are to be reconciled. Will the archi-
tect besolicitingbidsfor that item? If so, select a vendor or subcontractor
so that the general contractor can reconcile costson that basisand issue
an add or deduct change order. Or isthe 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 hardwareis often an"alowance" item and since an approved
hardware scheduleisrequiredin order to purchase doorsand frames,
it becomesan allowanceitem that needsresolution early inthe project.

Certain floor treatments, although not needed until later in the
project, may require resolution early in the schedule if they require
depressions i n the cast-in-place concrete slab.

Documentation of all allowancesand alternatesacceptance/rejection/
reconciliation effortswill defuseany "Why didn't you tell meyou needed
a quick response?' comments.
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Unforeseen subsurface or unusual conditions. Whenever conditions
encountered below thesurfaceor aboveground, in theopinion o the proj-
ect manager, are unusual, or at variance with the norm, or of a peculiar
naturethat could have a cost or timeimpact, aletter ought to besent to
the architect outlining these conditions. If groundwater is observed
during excavation and it does not appear to besignificant at thetime, it
isbest to document itsexistence. Evenifits presence was noted on a geo-
techreport, if testswere madeduring adry spell only atrickle may have
been observed, but after a significant rainfall there could be a river.
Document!

Thetopic of unforeseen or "differing” site conditionsisdealt within
more detail i n 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 deterioraterap-
idly for any number of reasons— usually triggered by problemsrelating
to money. If conditionsarise that have a potential for a future dispute,
document them even though therelations between all partiestothe con-
tract are, at 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 eventstends
tobeselective, recalling only thosefactsthat support their position, and
forgetting othersthat don't.

Monthly requisitions. Will the schedule of values as submitted prior to,
or shortly after, the contract award be acceptable, or will moredetail 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 at theinception of the project. Some architects prefer to review
apreliminary or " pencil copy" requisition with the project manager afew
daysinadvanced theformal submission. The project manager should
then promptly submit the monthly requisitions with a letter of trans-
mittal so that thereisa record of the date when each was submitted.
Then, any late payments, if they do occur, cannot be attributable tothe
“late” submission by the general contractor.

Of course, all necessary documentation o costs, if a GMP-type con-
tractisinforce, must besubmitted with therequisition sothearchitect
can reconcile actual costsincurred duringthe period withinvoices, bills,
subcontract requisition forms, and so forth.

Documentationof close-out requirements

Proper compliance with the contract closeout procedures, and the proper
documentation o those procedures, are necessary totrigger thecontractor's
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find payment and start the clock ticking on any retainage requirements.
There will be requirements for as-built drawings, owner's operating and
maintenance manual's (O&Ms), and warranties and guarantees, most of
which must be supplied by subcontractors and vendors. Requests to sub-
contractors and vendorsfor these documents should be made by | etter or
transmittal well in advance of the completion o 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 betransmitted to them with a cover letter and through
adelivery service wherereceipt can be verified. And, of course, one copy
should alwaysberetained for thefiles.

If the contract stipulates that extra materials for maintenance or
replacement are required (attic stock), such asfloor tile, carpet scraps
over acertainsize, ceiling tiles, or extra cans o paint, a signed receipt
should be obtained from the owner's representative accepting delivery
o these materials sothereisaclear record of the occurrence.

Sign-offson acceptance by the architect/engineer of equipment such as
boilers, hot-water heaters, DX units, coolingtowers, and emergency gen-
eratorsare also necessary in order to establishthe dated official accept-
ance, and, most importantly, the commencement o the warranty period.

Documentationto the Subcontractors

Most general contractorstoday 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 accel erate.

Theformal subcontract agreement should contain thetermsand con-
ditions expected from both parties in the contract, and is usually
amended with a series d exhibitsto cover specific obligations. Unless
the project manager and subcontractor arefamiliar with the provisions
in these agreements, how else can they be managed and monitored?

Although thisappearsto be a basic principle, many project managers
and subcontractorshave never completely read nor fully understood all
o the provisionsin their subcontract agreement.

Theselengthy legal documentsvary from contractor to contractor, but
they all seem to contain more or less the same provisionsto protect the
contractor from poor subcontractor performance. Proper documentation
of subcontractor performance, as it relates to contract language, is an
important element d the project manager's administrativeresponsibilities
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because a subcontractor's performance, or lack thereof, can severely
impact the work o other subcontractors and the project as a whole.

The standard subcontractor agreement contains provisions for
progress payments, the scheduling of the work, the scope o work, and
the cost o that work, as well as insurance requirements, and compli-
ance with local, state, and federal laws and labor practices, along with
alonglist of work practices. The standard boilerplate language i s sup-
plemented by specific job requirementssuch as:

The precise scope of work to beincluded in the contract, oftenin the
form of "Inclusion" and " Exclusion” lists, preceded by alist of specific
plans and specifications included in the agreement.

Thetimeframein which the work isto 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. (Thisisimportant 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?

Hasthe subcontractor acknowledged that their pricereflectsthe scoped
thework asoutlinedin thelatest 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 somewhereintheearly
stagesd constructionindicatethat they had not really received all of the
drawings referenced in the subcontract agreement. Now that they have
seen all o these drawings and reviewed all o the specification require-
ments, they find that the cost of their work hasincreased 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 d work, can quitesimply ask " But why did you sign our subcontract
agreement that referenced the proper contract drawings and contract
sum when you did not havethelatest drawings?' Theanswerswill range
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from "l guess| didn't notice the difference in drawing dates" to"'| never
received a set o thelatest drawings” to "l 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
dlow adlight adjustment inthecontract sum, while makinga mental note
to keep an eye on this subcontractor who signs documentswithout read-
ing them.

Avoiding problems related to subcontractor
misunderstandings

One way to avoid misunderstandingsisto transmit whatever plansand/or
specificationsthere are to a subcontractor viaa transmittal that identi-
fiesthespec ¢ documents being sent, thedate o each drawing enclosed,
and the date of the specificationsor any addendums or bulletins.

Thiswill providea record to confirmor deny theallegationthat 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 i n thesedocuments. Transmittal sused during thebidding
process can serve another purpose: to keep track o thedistribution o the
drawings so they can beretrieved from nonsuccessful bidders and redis-
tributed to subcontractors who will be performing the work.

Addressing questionableitems 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
an electrician be available during wor ki ng hoursto turn the temporary
electric power on or off, this requires more specific informationin the
contract. What isthe normal workday? If the electrician's workday ends
at 3:30 p.m,, but other trades normally work until 4:00 p.m., agree on
whose " northial workday" will be used. If it istheintentionto havethe
electrician stand by until 4:00 Pm. every day to turn off the temporary
power, state these hours o operation in the subcontract agreement.

The time frame for subcontracted work—the anticipated start and
completion—isanimportant part of thecontract. | nserting dates avoids
any misunderstanding that the price quoted anticipates a specific start-
ing date and that any increased labor ratesfor work performed during
the period have been taken into account. The cost o materials and
equipment necessary for thework will takeinto account thetimeframe
required for the construction period.

Thereis, however, adanger ininserting specificstart and finish dates.
If the project is delayed and the time frame for that subcontractor's
work isdelayed, they can usethese specific datesto document their claim
for extended general conditions and possibly other costs associated with
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delays. So, beforeinserting specific start-finish datesinthe subcontract
agreement, carefully weigh the consequences of doing so.

Linking the subcontract agreement with the
owner's contract

Most subcontract agreementsinclude a provision that linksthat agree-
ment with the terms and conditions of the general contractor's contract
with the owner. In fact, Article 5.3d 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 thework to be performed by the Subcontractor,"” to be bound to
thegeneral contractor by thetermsd the contract documentsand assume
toward thegeneral contractor all the obligationsand responsibilitiesthat
thegeneral contractor assumes toward the owner and the architect.
Thesubcontractor's payment schedule will then betied to the payment
schedule from the owner to the general contractor. The general con-
tractor's philosophy is"Wecan't pay you onthedateagreed uponinthe
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 thegeneral contractor and not the owner, and unlessthey are
made aware of the fact that their payment schedule isindeed tied
directly to the owner's, future disagreements will certainly occur.
Several states have enacted laws that reject the "pay when paid"
clausein public worksas not inthe best interestsd the public. I nfact,
various subcontractor organizations have petitioned the contractor asso-
ciationstostrikethe"pay when paid" clause. Project managersneedto
keep abreast of new developmentsin the "pay when paid" contract
clausein 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

Oned the more restrictive clausesinserted into most subcontract agree-
mentshasto dowith theremediesto correct a subcontractor's poor or oth-
erwise unacceptable performance. The general contractor must be able
to control the performance o a lagging subcontractor so that the entire
project's progressisnot severely impacted. Onedf 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 i n keeping with the then-existing work
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schedul e, thecontractor may take possession o all material's, equipment,
tools, construction equipment, and machinery o the subcontractor after
serving three (3) days notice to that effect and may through itself or
others provide labor, equipment, and material sto 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
asufficiency of properly skilled workersor materialsaof proper quality, or
fail in any other aspect to comply with the contract documents, the con-
tractor shall be at liberty, after seventy-two (72) hourswritten noticeto
the subcontractor, to provide such labor and materials as may be neces
sary to completethe work and to deduct the cost and expense thereof from
any money then due or thereafter to becomedue to the subcontractor.

ContractClause Option 3.  Should thesubcontractor be adjudged bankrupt
or should the subcontractor at any timerefuse 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 befiled
against the building or cause by any action the stoppage of, or interfer-
ence with, the work o other trades, or fail in the opinion o the contrac-
tor inthe performance of any o the agreementscontained herein, or fail
to comply with any order given to him by the contractor or architect in
accordance with the provisions o this subcontract, the contractor shall
beentitled to providefor the account o 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
dueor thereafter to becomedue, or the contractor at hisoption at any time
may terminatethissubcontract after 24 hours notice to that effect.

The Associated General Contractors of America (AGC) has published
a subcontract agreement in conjunctionwith theAmerican Subcontractors
Association Inc. (ASA) and the Associated Specialty Contractors (ASC)
known as AGC Document No.640/ASA Document No.4100/ASC Form
No.52, 1994 edition and isintended to be used in conjunction with AIA
Document A201. These contract forms are availablefrom any local AGC
chapter at a nominal cost.

Article 16 of the AGC contract entitled "Recourse by Contractor"
includes somewhat the same provisionfor failure of performance asthe
three options listed above, giving the subcontractor three (3) working
daysto perform--or else!

These restrictionsrequire written notification to the subcontractor in
order to be enforceable, and without a document trail it will be difficult
toinstitute corrective action.
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Danger signs and how to interpret them

Thereareeasily recognizabledanger signsthat portend trouble with sub-
contractors. Watch out for any o thefollowingdanger signsand 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 weare not talking here about needing 12 work-
ersonthejobinstead 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 doneand donequickly.
When a subcontractor isexperiencing financial difficulties, it will be most
noticeable in the size o their work crew. Workers must be paid weekly;
no pay, no work. Material or equipment suppliers invoiceon a monthly
basisand may agreetoextend their credit termsto 45, 60, or even 90 days,
but thisflexibility 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,
invokethe subcontract agreement notification provisions regarding per-
formance. Thisletter startsthe'lack of performance” clock, and at 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 o funds, consider advancing monies for weekly payroll until
the problemis resolved, but only if thesubcontractor hasput sufficient
work inplace tojustify an advance.

Ask the question: "Arethere 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
acontract, will purchase materials and equipment and i n so doing may
often try to" package" various material s and equipment with one or two
vendorsin order to obtain the best possible pricefor the larger value o
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. Vendorsdo not
issue shop drawingsuntil they receiveafirm order from a subcontractor,
so theissue d prompt purchasing by a subcontractor becomesa matter
o concernfor the project manager. Prolonged negotiations between vendor
and subcontractor can bea reflectiond the subcontractor's inefficient pur-
chasing department or a desperate need to get rock-bottom pricesto 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 delaysin the submission of a particular shop
drawing (or group of drawings) will seriously affect the progress of the
job, and that their submission must bereceived by a certain date. If the
drawingsare not received within that timeframe, 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 materialsare not readily acces
sible on the job when there is adequate manpower to do the work, this
could portend big problems. We aretal king about, for example, a plumb-
ing contractor having troubl e keeping enough small-diameter copper pipe
and/or fittings on the job even though thefield supervisor callsthe office
daily requesting these materials. Thiscould signal alack o credit at 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 o thisauthor's projects years ago, he overheard the elec-
trical crew supervisor on a telephone call to the supply houseindicate
that hewould use his personal credit card to purchase some conduit and
couplings. Thiswasared flag | couldn't ignore.

Requests for joint checks. Requests from subcontractors to have joint
checksissued are not necessarily danger signs. A valued subcontractor
might be dealing with a new supplier who feels more comfortable using
joint checksfor the payment of suppliesintheir 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 theadded assuranced 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 disperseare
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 checksbeissued onthe new project. Doesthismeanthat they
cannot obtain adequate credit any other way? T he subcontractor should
explain their sudden request for joint checksto determineif thereisa
problem. Another danger sign israised when a subcontractor, halfway
through the job, requests a joint check for a supplier who had been
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supplying material sto the project without that requirement. Whenini-
tiating a joint check policy, a joint check agreement should be prepared
for signature by a subcontractor's officer and placedin 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, thiswould betrued moniesowed tolocal, state, or fed-
eral agenciesfor varioustaxes aswell.

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. Sincethe general contractor may
beliablefor all such fundsif the subcontractor defaults, a properly writ-
tenletter 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 asksfor 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 o 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 o
$95,000when the other four subcontractors' quotes ranged from $98,500
to $105,000. Thisvariation of 6.5 percent between high and low bidders
isafair spread. What should be df concernis one subcontractor's bid of
$75,000that i s 24-percent lower than thelowest bid. If that $75,000bid
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 o work and will not be able to
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complete the job. The additional coststo complete the work, assuming
the subcontractor defaults, will probably be greater than the second
bidder's priceand will alsoimpact thework progress of theentire project;
therefore, thislow bidder should be disqualified.

Another general contractor will reason that maybethisunrealistically
low-priced subcontractor does not know what they are doing and could
possibly complete the work beforethey find out that they havelost money.
Andif thissubcontractor defaults near theend o 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 thisa risky business?

If alow bid subcontractor isawarded a contract, against the project
manager's best judgment, but not that of hisboss, the project manager
should accumulate alist of all material and equipment suppliers, aswell
as second and third-tier subcontractors, so that if the subcontractor
defaults, it will be easier to uncover those lower-tier subsand suppliers
that may not have been paid.

Thisisa L asVegas—typedecisionthat once made demandsthat steps
betakentolivewiththat decision, and to be prepared for theinevitable.
The odds can be reduced substantially if the very low bidder is called
intotheofficebeforeanawardis made sothat 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.

DocumentationWhen Major Drawing
Revisions Are Made

There may comea time when an architect makesseriesrevisionstothe
contract drawings because of a major change requested by the owner.
These changes may encompass a substantial number o architectural,
mechanical, and electrical drawings. And thisusually occurswhen work
at the siteis progressing smoothly and rapidly.

Aninterior designer hired by the owner to provide furniturelayouts
and decorating assistance in an office project may develop furniture
drawingstolocate desks, workstations, possibly task lighting and power,
and data and voice communication terminals that impact the location
of electrical and HVAC devices. Demountabl e 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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Thefirst priority isto get these drawingsto all affected subcontrac-
tors as quickly as possible via transmittal s with a note to review them
and respond asto the natured any changesand their cost implications
within X number o 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
areasfor several daysat noimpact to their work schedule, so much the
better. The architect should be advised that all subcontractors whose
work isaffected by these potential changes have been directed torefrain
from working in those areasfor X days and that a prompt review and
authorization to proceed is required to avoid added costs. It isimpor-
tant to notein thisletter that if no responseisreceivedfrom thearchi-
tect within the required period o time, all affected subcontractors will
be permitted to commencework 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 thearchitect and owner a day or two after submitting
thecost proposal in thistyped situation may facilitate a quick decision.
Multiplerevisionstoawiderange d plansare often accomplishedby an
architect viaa seriesd small sketches, not only for time expediency but
to save printing costs, but frequently this processcreates other problems.

What to do with all of those 8'/z2x 11s

A multitude o 8%z X 11 drawing revisions or sketches can create havoc
when major plan changes are to beinitiated. First o all, thereisthe
problem o gathering them together for submissionto all theinterested
parties— subcontractors and vendors. If one or more critical sketches
becomelost along the way, the consequences are easy to imagine.

And asstated earlier, architects may have objectionsto thereissuance
o afull set o 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 o the
drawingsin order toinsure that all changes are properly noted.

But there are hidden dangersthat 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.

Somefield supervisor may have placed these sketches in aloose-leaf
binder but failed to refer to them when required and thereforewill not
beincorporated in the work.
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Architects may bereluctant toreissuefull-size drawingsincorporating
all of the changes, but the project manager should request that thisbliz-
zard of small sketches beincorporated into an updated set of drawings.
I ntheletter tothearchitect, thefollowing disclaimer might beconsidered:

Duetothe nature and extent o the changesreflected 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 incorporationinto the work.

Even if the architect refuses to reissue the drawings, with such a
letter onfile, if correction of some missed detailsis 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 withlocal, state, and federal
entities, the project manager should notethat these agencieshavetheir
own contract formats with specific requirements, and sometimes
unusual requirements, for submission of shop drawings, changeorders,
requisitions, schedules, rel eases, affidavits, and variouswork rulesthat
vary from those in private sector work Additionally, requirements to
comply with the Davis-Bacon Act, and various mandated executive
ordersand lawsrelating to equal opportunity, minority hiring, and envi-
ronmental issueswill need to be addressed.

There may even be an extensive list of requirements before thefirst
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 o the general, special,
and supplementary conditionsthat accompany the contract, highlighting
all requirements to be followed before, during, and at the close of con-
struction. Subcontractors should be given copies o any requirements
affecting their work, and at thefirst project meeting these unusual or spe-
cia 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,” thisextra
effort by the project manager may make everyone's job a little easier.

The Davis-Bacon Act

The Davis-BaconAct (DBA) requiresthe 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 laborersand mechanics employed
onthesited afederally funded construction project i n excess of $5000
(later amended to $2000), must be paid rates determined to be prevail-
inginthat area.

The U.S. Department of Housing and Urban Development (HUD)
requirescompliancewith Davis-Bacon because of alabor provision con-
tained in one of HUD’s "related acts'—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 requiresthat worker wages meet the highest prevailing
wageintheareaasstipulated by the Secretary o Labor. Today, the pre-
vailing wage scaleisregional, but may contain different wage ratesfor
similar tradesmen working in various part o the same area. A laborer
working inone part of the state may have a different wage ratefroma
laborer working in another part o the same state. These prevailing
wages, more or less parallel union wage scalesin 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 deductionsfor Social Security and
other fringes areto beincluded, and then the net pay tabulated. The only
workersthat can be paid lessthan prevailing wagesare apprentices and
traineeswho areregistered i n 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 cal culated 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 wageratefor that period, including any overtimeif incurred.
If the weekly piece-rate earnings are not sufficient to meet this DBA
standard, the employer must recompute weekly earningsbased uponthe
actual hoursworked timestherated the prevailing wage rate and pay
the difference to the affected employee.

The prime contractor isultimately responsibleand will beheld liable
for any wagerestitution due the government by improper or false report-
ing, including workers employed by their subcontractors. Falsifying



254  Chapter Eleven

payroll records will be cause for further government legal action, and
willful violation o the labor law is cause for disbarment from govern-
ment projectsfor periodsd upto threeyears. Falsifyinggovernment doc-
uments, meanwhile, isa criminal offense.

Complying with other government
requirements

To ensure compliancewith all documents required when a government
project commences, it iswiseto review the project specifications thor-
oughly beforeconstruction begins.

Make achecklistdf documentationrequired by the General Conditions
and when each item will be needed. A typical list could includethefol-
lowing requirements:

1. Contract signing

a. Within10 days, submit a scheduled valuefor approval for the pur-
pose d therequisition format.

b. An approved project sign should beinstalled beforethefirst reg-
uisition is submitted (both the design and contents of the sign
need approval).

c. Thefield office should contain a separate spacefor theinspector's
office, as well as a phone and computer terminal for their use.
(Somecontracts requireaseparatetrail er for theinspector(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 Facilitiesoutside the officetrailer.

2. To be submitted before construction starts

a. Anestimated progressschedule (sometimesan “S” curveisrequired)
b. Thelist o subcontractors to date (update as required)
C. Surety bonds
d. A schedule of values
e. Insurance certificates
f. Asitelogistics plan
g. A project organizational chart
3. During construction

a. Weekly payroll certification
b. Monthly manpower utilization reports
c. Requisitionsto besubmitted by the 20™ of month that projectswork
that will becompleted by theend d the month (or other set dates).
d. Alist o other formsrequired during construction
4. Due before Substantial Completion can be obtained

a. Acertificated compliance
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b. An architectlengineer certificate of substantial completion, along
with alist of escrow itemsand a punch list

¢. Product warranties, guarantees, and operating and maintenance
manuals (O&Ms)

d. Alist of other closing documents such asafinal waiver o liens, a
Consent of Surety, and soon

Thislist should be prominently displayed in the project manager's
work areasoit isa constant reminder of the documentation and data
required at specific project milestones.

Project Documentation from the Field

The project superintendent must be kept apprised of what the project
manager isdoing asit relatesto hisor her aread responsibility. A good
rule-of-thumb for the project manager isto ask themselves: "If | were
thesuperinthisjob,isthissomething | would need to know inorder to
run my job effectively? If the answer is'Yes," send theinformation to
thefield. Sketchesor revised drawingsissued by the architectlengineer
should be sent to the jobsite promptly and the transmittal should indi-
cate what action is required—FY| (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, fromtimetotime, ought toensure
that they are properly filed and not scattered around the field office
where they can easily belost.

Note: The word approved is italicized. There may be occasions when
it isnecessary to send unapproved shop drawingsto the field sothat the
superintendent can verifycertain 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 | eft on the plan table in the
field officeand aninquiring subcontractor will comeinwhen nooneelse
isaround, obtain information from that unapproved shop drawing and
proceed to follow directions that may prove to be totally different from
the approved set.

Verbal commitmentsbetween the project manager and the architectl
engineer or a subcontractor that affect the ongoing work at the site
should be e-mailed to the project superintendent.

The superintendent's record
of daily activities

Every superintendent must keep a daily record o job activity, if for no
other reason than to keep track o their own workersonthe jobandthe
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hours they have worked for payroll purposes. Superintendents keep
thesejobrecordsintheform o 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 thiscriteriaand oftenindividual daily reportsfiled in aloose-|eaf
binder may not meet these standards. Figure 11.3a i sa pagefrom atyp-
ical bound daily log book, while Fig. 11.3b is a typical computer-
generated version.

Thewholediscussiond whether certain computer-generated documents
meet the criteria of acceptable legal documents isongoing, and a review
o thesetypes o documents with the company attorney isa good idea.

No matter what form the daily diary or daily log takes, thefollowing
information must be reported, at 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 at
thestart o work, mid-day, and at theend of theworkday. If inclement
weather occurs (rain, snow, sleet) includetheamount (light, heavy, and
SO on).

List of subcontractorson the sitethat day, the number of workersin
their crew, thework performed, and the location within the building
or onsite.

The number of the company's workersonsite and the operationsthey
were performing.

Visitorsto the project and the purpose of their visit. Should include
any df the company's office staff, the owner, and so on.

Thelist of inspections that took place, either by local buildinginspec-
tors, testing labs, or the architect/engineer.

Briefly describethe type of work performed that day and, if possible,
thelocation within the building or site where it took place.

Record deliveries of materials, equipment and refer to delivery ticket
numbersif possible.

Record any unusual events, occurrences, and work stoppages.
Any accidents, whether reportable by OSHA or theinsurance company
or not.

Look at the daily diary as a reference book of project history. If
required to recall events at thejobsite on a particul ar day ayear or two
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August 24, 20 Weather: 8:00 AM. N 0 0 n : ___4:00 pm

WORK FORCE

supt.
Foreman
Carpenters
Laborers
Masons

Iron Wrkers
Electricians
Plumbers
Steam Fittrs
Sheet Metal
Glazers
Roofers
Sprinkler
Painters
Tile Setters
Carpet Lyrs
Controls

Oper, Engrs.

SUBCONTRACTORSON PROJECT & THEIR ACTIVITY
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DAILY ACTIVITY - VISITORS - INSPECTIONS

Supervisor's Signature:

FIGURE 11.3a Two types of daily log book pages. (Withpermission from McGraw-Hill,

New York.)
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DAILY REPORT
Project:

Personnel
Sub-contradon Number  Hours Men
Piles

Donaldson
Sandblasting

NER

Excavation

Scully

Demo BIT& w/ op our ticket
Deprizlo ——

Concrete

S8A&F

Marble/Ceramic

2machines 8 2lab I Fore 2 ops

Masonry
Pizzotli
Steelfiron
Marr

‘WMilwork

"Roofer

Glass
Cellings
‘Fioor covering

Ceramic
Painter

Drywall
Sprinkler
Plumber

Pipe fitter

Dud work
Electrician

Sullg —_—
. Trade

SDC:

Superintendent

FIGURE 11.3b (Continued.)

Date:
Superintendent

Weath Cold, windy _
Visitors

Descriptionof werk
Remarks

Loading out conc. w/ trailer

chopping. removing conc
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from now, will theentryinthisdaily diary allow therecall of eventswith
some clarity?

Photographs: important documentary
components

The old saying "a pictureis 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 at a small expense and with little effort. A
250MB 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 o it for security reasons.

Photographs can be a valuabl e adjunct to the documentation o a proj-
ect, for reasons such as the following:

To further document the job progress, or lack o it

Torecord the uncovering of unusual conditionsor document conditions
that differ "materially"” from those normally encountered

To act asfurther 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 photographsfor in-house
training sessions or in future sales and marketing presentations, as
well asfor lobby-wall decorations.

Photosto document lack of progress. |ntheadministration of contracts
with liquidated damages, it may beimportant to document the lack of
progress regarding conditionsthat are beyond the contractor's control,
such as encountering unanticipated site conditions, severe weather,
labor disputes, or owner-directed changes. If the project isin the exca
vation and foundation stage, atorrential 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-
putesor 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 o 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 offendersor for insurance claims.

Photographs during rehabilitation or renovation work. Photoscan be espe-
cialy 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 theapproval of achange order, if oneis
required. Photosare useful i nrecording structural cracksor 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
determinethesize of theitem being photographed and itsrelationship
to surrounding areas. Proper scale can be displayed by inserting a car-
penter's rule or metal tape ruleinto the photograph.

Unsuitable subsurface conditions are other areas that can be effec-
tively documented with photographs. Subsurface rock formations,
underground water, and buried trash areall conditionsthat warrant doc-
umenting with photoseven it if appearsthat they will not be required
within the terms of the contract.

Remember. Documentation (recordkeeping) isan essential component
of the construction process. It isjust asimportant asthe correct place-
ment of concrete foundations or the superstructure on which it rests.
Disagreements and differing interpretations of contract responsibili-
ties and obligations abound i n 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 onetimeor another, chances arethat a project manager will have to
deal with a dispute that resultsin a claim. The problem may arise at
any point during the construction process— before the process even
begins or after it has been completed. Although it may be the general
contractor'sintent toavoidit at all costs, it may happen that litigation
isforced uponthem. Aproject manager who isdoing a proper job o doc-
umentation and whoissomewhat familiar with legal terminology, pre-
viouscourt decisions, and past i ndustry practiceswill be better prepared
to deal with that inevitable dispute.

The practice of law is best left to the lawyers, but asthe name "con-
tractor” implies, we deal with contracts (legal papers), and therefore
need to becomefamiliar with thelegal implications and responsibilities
that go hand-in-hand with the administration o all of these documents.

What Triggers Claims and Disputes?

The principal reasons for misunderstandings leading to disputes and
claims are asfollows:

Plans and specifications containing errors, omissions, and ambigui-
ties, or which lack the proper degree o coordination

Incompl ete or inaccurate responses or nonresponses to questions---or
resolutions of problems— presented by one party in the contract to
another party in the contract

Theinadequate administration o responsibilitiesby theowner, architect/
engineer, contractor, subcontractors, or vendors
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An unwillingness or inability to comply with theintent o the contract
or to adhere to industry standards in the performance o work

Siteconditionswhich differ materially from those describedin the con-
tract documents

Unforeseen subsurface conditions

The uncoveringd existing building conditionswhich 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 o contract by either party in the contract

Disruptions, delays, or acceleration to the work that creates any devi-
ation from theinitial baseline schedule

Inadequate financial strength onthe part o the owner, contractor, or
subcontractor

Thekey to dispute resolution i s promptness in addressing the issue(s)
and conducting negotiationswith thegoa d early settlement. Experience
has shown that thelonger a dispute lingers, the more entrenched each
party's position becomes, and the more difficult it isto resolve. Rapid res-
olution can be achieved if thereiscomplete, accurate, and indisputable
documentation regarding the events surrounding the disagreement.

Only when efforts at resolution fail isthere a need to consult aclaims
consultant and/or the company attorney, and again, if thisisdoneat an
early stage, the strengths and weaknesses in both party's claim may
become apparent and the decision to pursue or dismissthe claim made
somewhat easier.

The Bid Proposal Process and the Potential
for Disputes

Disputesoften arise even beforea contract isawarded. I nfact, adispute
can occur even beforea sealed bid proposal i ssubmitted at aformal bid
opening. I n public sector work, and frequently in private industry, a
formal bid procedure is established: bids are submitted on a preissued
bid proposal form, theform is completed and signed by an officer o 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 o credit may also be
acceptable.

The bid bond offersassuranceto 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 thebid proposal and, per thebidinstructions, any devi-
ations may be cause for rejection.

I nthe 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 o 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 requirementsin their selection of an acceptable bidder
if it appearsto beintheir best interest. | n away, socan public officials.

Do late bids count?

What's described nextisvery familiar to project managersasthey 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 as
follows: the project manager arrivesat the bid opening, looksfor a spot
away from the crowd and callsthe officefor final instructions and | ate-
breaking price adjustments. With only a few minutes to bid closing,
they find themselves|ooking at a blank bid form that must befilled in
with a pageor two o alternates, allowances, unit prices, and who knows
what. Timeisrunning out and only a minute or two isleft, but many
blanks remain to befilled 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 | make a mistake on thisform or enter the wrong number in
thewrong place—or worse yet, if the battery in my cell phone dies before
I'm finished consulting with the office?"

Don't despair! Complete theform asquickly and as accurately as pos
sible and proceed, posthaste, to the office where the bids are to be sub-
mitted. Turn thebid into theclerk and haveit date/time stamped. Just
because a bidisreceived after the exact specified timeon a public work
project, does not mean it will automatically be disqualified.

I n private bid situations, the owner isfreetowaive 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
isreceived afew minuteslate and thereis no evidence of fraud, collu-
sion, or intent to deceive, all isnot lost. If thelocal authority refusesto
accept thelate bid, animmediate protest must befiled and can bevoiced
inthe presence of theofficial refusingto accept thebid, aswell asinthe
presence of witnesses.

I nthe meantime, the project manager should remain duringtheentire
bid opening process and keep detailed notes of the other bidders' pro-
posals, noting their competitive bids and any exceptions that they may
havetaken tothebiddinginstructions. Asquickly aspossible, uponreturn
tothe office, a written protest should befiled 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 thebid was delivered
at, say, 2:05 PM. instead o 2:00 PM. as required.

If your late bid happens to be the low bid, but could be rejected
because it was submitted five minutes after the deadline, it may well
be worthwhileto lodge aformal, legal protest and challenge. It is pos
sible that the public officids—or the court, if it getsthat far (whichit
probably won't) —will rulethat itisinthe public interest to accept the
low bid even though thel ate submission must be considered a violation
of the bidding procedure. I nfact, if other "minor" deviations are noted
during the bid opening process and another contractor requests that
your bid bedisqualified, or the public official opening the bidsindicates
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 i ssignificantly 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, hasincluded costsfor
the full scope of work, isa reputable builder, andisready, willing, and
ableto enter into a contract. The agency may thenrulethatitisinthe
best interests df 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 alump-sum contract isthe" apparent" low bidder, subject
toareview of compliance with all other provisions of the bidding instruc-
tions. When a bid contains not only alump-sum price but several alter-
nates, as additions or deletions to the base bid, the determination of who
isactually the"low" bidder becomeslessclear. | nthe absenced any lan-
guage tothecontrary, usually the owner may select the alternatesthat
will be accepted. Therefore, the low bidder may not be apparent until
all accepted alternates are included with the lump-sum bid. It is also
possiblethat the" apparent low bidder" wishesthey were not thelowest
bidder, which brings up another point.

Withdrawing a bid. Inthe rush to assemble a competitive bid, it is not
unheard of to make a mistake, eitherintheextension o unit prices, the
omission of afew costitems, 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 findsto their dismay that they were low bidder by
such a substantial margin that their bid must have been defectivein
some way. If a contractor discovers that their bid was, say, $400,000
lower than the next bidder's priced $2 million, and thethird andfourth
bidders' quotes were 5- to 10-percent higher than the second bidder,
there may bereason for alarm. The contractor's thoughtsimmediately
go to the bid bond submitted with their bid. If they would elect not to
accept a contract if offered, thelikelihood of having to forfeit their bid
bondisreal, but the other option isto accept a contract and, morethan
likely, anticipate asubstantial lossin the process. Neither choiceisvery
palatable, but doesthe contractor have any other?

In the case of M. I”?Kemper Construction Co. v. City of LosAngeles,
376 Cal.2d 696,235 P.2d 7 (1951), the contractor inadvertently omitted
a $300,000item from their estimate, causing them to be $250,000 lower
than the second bidder. The contractor contacted the Public Works
Department afew hours after discovering their mistake and requested
that their bid bewithdrawn and their bid bond returned. The City of Los
Angelesdecided 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 errorsin judgement and mathematical or
clerical errors. Onthebasisd theevidence 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. It was the contractor's
responsibility, however, to prove that aclerical 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-
|ation 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
phoninginthebid. Asthesetelephone bidsarereceived, occasionaly the
full scope of work being quoted is not reviewed or recorded, because
bidsare comingin fast and furiousand the estimate must be completed
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quickly. But when the bidding process isover, these tel ephone bids will
be reviewed for completeness and any missing informationfilled in by
contacting the subcontractor. Each subcontractor or vendor should then
berequested to submit a written confirmation o their verbal bid.

A general contractor who receives a verbal bid from a subcontractor
and incorporatesit in their "winning" proposal may subsequently be
awarded a contract, at which time that competitive subcontractor will
be requested to submit their formal, written quotation if they have not
already doneso. But suppose oned these subcontractors with that com-
petitive bid responds that, dueto an error in their bid or because they
have been awarded another big job in the interim, they wish to with-
draw their previousquotation and will not agreeto enter into acontract
with the general contractor. Without a written proposal from that sub-
contractor, can anything be done? | n 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
"animpediment that prevents a person from doing something contrary
to hisown previous assertion to do so." This appearsto be along-winded
definition of "to stop."

Under thisdoctrine, the offerer (subcontractor) may be held liablefor
any damagesincurred by thegeneral contractor. | nother words, the sub-
contractor may berequired to pay the general contractor the difference
between their priceand the next lowest quote. | nthe case d Bridgeport
Pipe Engineering v. DeMatteo Construction Company, 159 Conn. 242,
244 (1970), thesubcontractor submitted a verbal bid by telephonetofur-
nish labor and materialsfor 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 it 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 goodsonly also constitute a con-
tract, and the acceptance of that contract iscomplete when the general
contractor receives a contract from the client. Even if the subcontrac-
tor attemptsto 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.

I n another court case, H. W. Stanfield Construction Corp v. Robert
McMuller and Son, Inc., App.92 Cal.Rptr.669 (1971), thecourt 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 pricesfrom a number of painting contractorsand 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 o thislow bid, the subcontractor
resubmittedtheir proposal which H. W. Stanfield usedintheir 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 beawarded a contract for their portion of thework. As
a result, the subcontractor refused to sign the subcontract agreement
when it was offered. The court held that the general contractor had
relied on the promise o 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 beworth thesavingsin costs. But
being aware o on€'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 an
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 wasrejected.
The owner indicated that they would be willing to sign a simpler con-
tract if presented. The architect's fees, at 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 towork onthe project, but by that time
theoriginal architect had completed a major portion of the work and so
submitted aninvoicefor it. The owner refused to pay theinvoiceandthe
architect filed suit, claiming breach of contract.

The North Carolina trial court dismissed the case dueto 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 enforceableoral agreement. Therefore, the court determined
that ajury trial wasinorder and went further in stating that if the jury
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wereto agreethat an oral contract did not exist, the architect could still
pursue the recovery o actual value o the services performed in con-
nection with the project design [Willis v. Russell, 315 S.S. 2™ 91 (North
CarolinaAppellate Court, 1984].

Disputes regarding contract interpretation

Ambiguitiesin the contract documents are usually resolved by reason-
able parties taking a reasonable approach. When reasonableness does
not prevail and one party pursuesahard line, what to do? Thereareno
tried and true procedures for contract interpretation and each case
seemsto 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 soforth. Typical contract language, when thereisa conflict between
the plans and specifications, will be similar to the following clause:

I ntheevent of conflicts or discrepancies among contract documents, inter-
pretations will be based on the following priorities:

1 Contract

2. Addenda, with those d alater date having precedence over those df an
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 i n concurrence regarding quality
or quantity, the contractor shall request interpretation from the
architect.

Another standard contract phrase regarding this sametopicis

In acased conflict between drawings and specifications as to the extent
o work, or location of materials and/or work, the following order of prece-
dence will govern:

1. Large-scaledrawings

2. Small-scaledrawings

3. Schedules (door, finish, equipment, and so on)

4. Technical specifications

I n case of conflict regarding the quality of materials, the specifica
tionswill govern. However, the courtsare not consistentin 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 at a decision. The point isthat 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 omissionsconcerns. Another provision that architectsoften
includeinthecontract requiresthe contractor to advisethearchitect of
adiscrepancy, error, or omission before submitting a change order rel at-
ingtothat error or omission. This provision may appear in the bid doc-
uments or most certainly in the contract for construction.

Article 3.2 o 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 failsto report it to the archi-
tect, the contractor may be held liable for any damages resulting from
them.

Thisunilateral edict by the design consultants can be frustrating to
the contractor who rarely has sufficient time to thoroughly scrutinize
all o the bid documents duringthat hectic process known as"bidding."
I n most cases, a contractor may uncover only the most glaring drawing
mi stakes at 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,” whichisaresponsethat will rai se the hackles on most
project managers. |s there any way to deal with these kinds of situa-
tions? 1 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
thecracks. L ast-minute callsfrom subcontractors, and supplierse-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 assumethat the
plans and specifications submitted by the owner's architect/engineer
arereasonably completefor bidding purposes? If there areany mgjor dis-
crepancies, shouldn't they beabletorely on everyone's goodfaithtofind
an equitable solution to correct magjor errors?

In acourt caseidentified as John McShain v. United States, 412F.2d
1218 (1969), the contractor stated that the true condition o the draw-
ingswas not known at thetimed bidding and that, after being awarded
the contract for construction, they found that several drawings which
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wereillegible at bid time had not been replaced with legible ones. The
addenda drawings, furthermore, did not correct many o the coordina
tionerrorsinthebid 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 o
Claims said that although the plansfurnished by the owner need not
be perfect, they must be adequate for the purposefor 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 acontract award. Furthermore,
the court ruled that the documents were to be used for estimating pur-
poses only, and it 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 intheir request for additional
compensation for any delays the substandard or deficient drawings
might have caused them.

Inthecase of J.D. Construction Co, Inc. v. United States, 171 Ct.,
CL1.70(1965), thecourt ruled that if faulty specifications prevent or delay
completion of the contract, the contractor is entitled to recover delay
damagesfrom the defendant's breach of implied warranty. Thisbreach
cannot be cured, said the court, by the simple expedient of merely
extending the contract time and performance.

The contractor'sguaranteeregardingdesign. When an architect specifies
a certain component design and the installation resultsin poor per-
formance, whoisresponsible?| na case brought before the courtsinthe
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 wasinstalled 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 theleaks and the
owner sued. I n 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
wallstobefabricated andinstalled by a manufacturer regularly engaged
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inthe manufactured thistyped system and that the work befirst-class
and performedin 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 itsuse, and that theleaks were not
caused by faulty materialsor poor workmanship but were theresult of
a design defect.

The Spearin doctrine. Alandmark court decision renderedin 1918isstill
applicable today: the Spearin case— sometimes known as the Spearin
Doctrine.

Spearin, a contractor, bidona 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 beinadequate to carry the volume of
water run-off and it broke due to internal pressure. The Navy held
Spearin responsibleand told them toreplaceit. Spearin refused and the
lawsuit progressed all the way to the Supreme Court.

Theresulting “Spearin Doctrine" stated that:

If thecontractor i sbound to build according to plansand specificationspre-
pared by the owner, the contractor will not be responsible for the conse-
quences of the defectsin the plans and specifications.

The court continued, saying:

Theresponsibility of the owner i snot overcomeby the usual clausesrequir-
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 ATA Document A201-General
Conditionsintheir Article 3recognizesthat the" contractor's review (of
the plans and specifications) is made in the contractor's capacity as a
contractor and not asa licensed design professional." Knowledge of the
provisions of the Spearin Doctrine may comein handy when a situation
involving defects in the plans and specifications is being reviewed.

Subsurface, changed, and differing
conditions

Asignificant number o disputesinvolvethesitework phased a project.
Even with numerous test borings and other geotechnical site investi-
gations, conditions uncovered during excavation may be at variance
with the conditions assumed by the information in the geotechnical
survey. Test borings accurately display the subsurface soil stratainthe
exact |location where they have been taken, but another boring drilled
just yards away may reflect totally different subsurface conditions. In
fact, a standard clausein most geotechnical reports recognizesthiscon-
dition and state.
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Regardless of the thoroughness o a geotechnical engineering exploration,
thereisalwaysthe possibilitythat conditionswill vary from those encountered
inthetest borings, or that conditions are not as anticipated by the designers.

Another disclaimer oftenincluded i n the geotechnical report reads as
follows:

The analyses and recommendations submitted in this report are based
upon information reveal ed by thisexploration. Thisreport does not reflect
any variations which may occur beyond thelocations o the test boringsand
test pits. Sincethe nature and extent o variations may not becomeevident
until during the course d construction, an allowanceshould be established
to account for possible additional coststhat may be required to construct
the foundations as recommended herein.

Using geotechnicaldisclaimers to advantage

Although geotechnical disclaimers may beconsidered by contractorsas
limiting their claim for additional costs incurred during excavation
work, they can also be used to advantage.

Eventhe geotech recognizes that actual conditionswill not be known
until mass excavation or trench excavation is underway. If the con-
tractor uncovers conditions that are materially different from those
reflected inthe geotechnical documents, wouldn't that substantiatethe
contractor's claim for added costs due to these variations?

Furthermore, the geotechnical report is generally prepared at the
owner's request and paid for by theowner, thusit can bestatedthat the
referenceinthedisclaimer to an dlowance—a contingency —wasactually
inserted for the owner's benefit, not the contractor's.

The contractor must thoroughly document their claim of encounter-
ingconditionsthat differ materially from those anticipated by theinfor-
mation availablein the geotechnical siteinvestigation report.

The court and differing site conditions

Thecase Randa/Madison Joint Venture IIT v. Dahlberg [239 F.3d 1264,
2000 U.S. App/(U.S. Fed. Cir. Feb 7, 2001)] dealt with differing site con-
ditionsin another way. Randa/Madison, the contractor, had a contract
to dewater the excavation for a pump-house foundation, but found that
it 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 tothecharacter 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 availablefor inspection
but that these tests results were not included i n the documents.
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I ntheir appeal, the contractor argued that they had no duty to review
thisinformation and that the government had an affirmative duty todis
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 norock wasindicated i n the borings because those bor-
i n g kappened to straddle therock formation. Doesthe contractor have
alegitimate claim for an extra? One answer to that question relates to
whether or not thesiteisdenoted to be"Unclassified" or "Classified." A
"classified" site includes the specific subsurface conditions to which a
contractor is bound. An "unclassified” siteisonein which the contrac-
tor "owns," or is responsible for, costs relating to all subsurface condi-
tions necessary to complete the sitework. If unsuitablesoils, rock, debris,
underground structures, and so on are encountered, the contractor is
obliged to remove them and replace them with suitable materialsat no
cost totheowner. A typical unclassified sitesectionin the specifications
will statethefollowing:

Excavationshall be unclassified and shall compriseand include the satis-
factory removal and disposal d all materials encountered regardless o
the natured the materials and shall be understood toinclude rock, shale,
earth, hardpan, fill, foundations, pavements, curbs, piping, and debris.

Butisthat position of denying responsibility for all such costsdefend-
ablein 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 ft>. The site was deemed "unclassified."
Accompanying the plans and specifications were a seriesdf test borings,
and the isometrics of various soil and rock strata along with a test
boring location plan superimposed over an outline o the building foot-
print (see Figs. 12.1through 12.3) Excavation proceeded in the area of
test boring B-23, and rock was discovered at Elevation 162.8. Both the
isometric and the test boring log clearly indicated the presence of rock
at Elevation 152. Continued excavation in areas represented by other
test boring data uncovered rock in areas at lower and higher elevations
than thoseindicated 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 abill for $288,000it was dismissed out of hand by the
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architect and owner claiming that the site was unclassified and the
contractor "owned" all conditions, most notably, rock. The contractor
wasd theopinion that the owner/architect decision was grossy unfair.

The architect and owner stood by their interpretation o the contract
obligation relating to the unclassified nature d the site after weeks o
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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 o the test boring loca
tion plan and began to shift it, first to the east and then to the west o
the building footprint outline. Suddenly it became evident what had
occurred. The geotechnical engineer had inadvertently shifted theentire
test boring location plan approximately 50 ft to the west o 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 adifferent occasion, the author o this book,
whileadministering another contract with an" unclassified" site encoun-
tered considerable unsuitable soils beow the footing and foundation
"payline" (thedesign level for thosefootingsand foundations).A proposed
change order was presented to the owner who dismissedit, claimingthat
the contractor was responsible for all unsuitabl e soils, no matter where
uncovered, because, again, the site was unclassified. Asthe 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, | drew a round
circle meant to represent the earth and placed the project in question
on top, drawing adeep “V” meant to represent excavation to the bottom
o thecircle(China) and said, "So you'retelling methat weare obligated
to dig all the way to China if necessary?' The owner's representative
said, "Wdl, nothat's unreasonable." The concept o degreed " ownership"
of responsibility to remove unsuitabl e soilswasthereby established and
the claim was settled by agreeing to limit the amount o soil the con-
tractor was contractually responsible to remove, at no cost, to a depth
somewhere between the payline and China.

Thiswasacompromise, but onethat settled a contentious matter, and
it established an atmosphered "reasonableness'that pervaded therela
tionship between owner and contractor during the balance o the project.

Two important pointsillustrated in the preceding experiencesarethe
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 isand the project manager just needs to continue to investigate
the situation until they can develop enough information and docu-
mentation to refute the unfairness o the architect/owner’s ruling.



278 Chapter Twelve

Equally asimportant: Attack any dispute early on and persistinits
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. Thecontractor may berequired tovisit thesite prior to submittingtheir
bid and any condition visually observed or reasonably assumed by
this prebid visit will beinterpreted by the owner asbeing "disclosed.”

Thismeansthat a closeand careful inspection of asiteis necessary
to document not only that all existing conditionswere observed, but
the extent to which other conditions were not apparent, or hidden,
and therefore could not have been anticipated.

2. A"no damagesfor delay" clause prevents the contractor from claim-
ing additional costs beyond direct costsif unforeseen conditionsare
encountered, resultingin 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 i s delayed after unfore-
seen subsurface conditions are encountered.

3. A clausethat requires the contractor to examine the contract docu-
ments and report, i n writing, any obvious errors, omissions, and
ambiguitieswithin a specific time period, otherwise a claim will not
be considered. Re-read Article 3 of AIA Document A201 which pro-
vides a clear presentation of the contractor's responsibility with
respect to the review o contract documents.

4. Geotechnical reportsincluded 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 o some sort for unknown or unanticipated con-
ditions. Asdiscussed earlier inthischapter, if the contractor can demon-
strate that thisinformation 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 siteexplo-
ration. (Thisis 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 toforego that advantageto ensurethat 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 proceduretofollow
when presenting a claim. | n 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.

Thecontractor's interpretation of the documents was reasonable and
based upon previous experiencein such matters.

The subsurface conditionsactually 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 aclaimisto be prepared, thecontractor should include thefollowing:

A clear statement asto the usual conditionsa contractor would have
expected to encounter on that site.

What conditions were actually encountered.
How theseconditions 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 theimpact o these delays, in most cases, are much thesame
asother significant interruptionsto the planned sequence o work.

Theimpact of differing or changed conditionsresultingin delays will
incorporate thefollowing 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
becompleted i n mild weather now must becompleted in cold weather.
Winter conditions, in those parts of the country where cold weather
occurs, will add considerable coststo labor, material s, and equipment
such ascuring blankets, temporary heat, and enclosure materials.

m Acceleration costs. Costsrequired to acceleratethe progress of work,
asdirected 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 an estimate to accel erate the pace of the job.

Idle equipment: Rental equipment on the project remaining idle
during the delay period will continue to generate costs whether itis
company owned or leased. When a backhoe is rented on a weekly
basis, the contractor must pay the weekly rate whether the equi pment
isactiveoridle; only fuel and operator costsareeliminated. Thetype
o equipment, itsidleand active periods during the delay must be doc-
umented so that all related costs can beisolated for reimbursement.

Field officeexpenses. Somefield expensesaretimerelated. Sincethe
project will be delayed, added costsfor field officerental sand associ-
ated utility costs, temporary toilets, and field supervision will cer-
tainly accrue.

Indirect costs: Costsincurred but not allocated to any specificitem of
work.

Homeoffice expenses. Expenses at the home officeassigned to admin-
ister the project currently being delayed will still accrue.

Loss o productivity: Thiscost is a difficult one to quantify, but the
interruption of a continuous sequence of work resultsinalossdf pro-
ductivity. Also, extended periods of overtimework causesworker pro-
ductivity to drop drastically and it basically takes more man hoursto
complete the work.

Differingconditionswhen unit price contractsapply. | n public works proj-
ects, where unit prices apply, the general contractor is provided with
approximate quantities upon which to base their unit price(s). If site-
work isinvolved, the agency may advisethecontractor to basetheir unit
priceon 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
thanthesestated requirements, a differing condition may have occurred
and the contractor may be permitted to review and adjust their unit
price(s). If, as an example, only 3000 cubic yards of structural borrow
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are required and only 1000 cubic yards o unsuitable soils are to be
haul ed offsite, the contractor's initial bid anticipated higher quantities
and therefore actual conditionsdiffer 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. | n dealing with private owners, the same criteria can be used,
citing acceptable public sector principles asthebasisfor requesting the
differing conditions change order.

Claims due to scheduling problems. The AIA’s General Conditions doc-
ument, rel ating to the contractor's schedul e has changed over theyears.
The 1970 edition required the contractor to submit their schedulefor the
architect's approval; the 1976 version required submission for the archi-
tect's information, while the 1987 edition o A201 required the con-
tractor to prepare and submit the schedulepromptly. The current 1997
version o 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
thelatest 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 o thecrit-
ical path method (CPM) schedule with its ability to display the rela
tionship o one work task to another has come to occupy a key rolein
any potential delay claim being considered by acontractor. The baseline
schedule—the initial schedule formulated at the beginning of the
project—would have been prepared with i nput from subcontractorsand
vendors, the project manager acting ascoordinator for thiscritical task.

Be wary of subcontractorinput

The invitation to subcontractors to participatein the preparation of a
CPM schedule is proper, but must be monitored closely. A subcontrac-
tor may not be accuratein determiningthelength or duration o an oper-
ation due to inexperience or not spending sufficient time to properly
estimate durations. A subcontractor may have morethan enough "float"
timeto cover any potential contingenciestoinsure that they can absorb
some glitches that will occur and still maintain their schedule. By not
advising the project manager o the added days, this subcontractor will
have significantly overstated the duration o 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 "officid" project
roadmap, and any changesto the sequenceor time allotment for selected
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activitiesshould be noted to determinetheir impact. Conditionsthat are
cause for an extension of a baseline completion date must be promptly
communicatedto thearchitect and owner — either through a Request for
Timeextension, or inthecase d a nonexcusabledelay, 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
taketheform 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, turnsinto a two-edged
sword. It becomestheofficia timeframefor thecompletion o theentire
project. Thisbaseline" accepted schedule can now (1)document devia-
tionsinthat schedule dueto owner directed changes and (2) document
delayscreated by the general contractor. A subcontractor can al so point
itsfinger at 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 especialy sensitive to delays that may impact subcontractors who
have not contributed to that delay. A delay early in the project, say, in
theerection of thestructural system may push thestart of drywall and
drywall taping operationsinto winter months where work may beless
productive, and thus require added costs for temporary heat. When
delaysearly 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.

Delayscreated by one subcontractor may affect other subcontractors
who will certainly look tothe 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 isplanningto
prepare a delay claim for submission to the owner, a well-documented
series of CPM schedules graphically displaying how one delay or a series
o delays, hasimpacted 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 claimsto present or dispute. The contractor, or subcontractor, is
basically stating that interruption totheir normal daily operation, cre-
ated by work stoppage because of others, or significant changesinthe
sequencing of work, has caused them to beless productive. They state
that in order to recapture this loss of productivity, they must work
longer hours, which generally equatesto overtime. Theseinterruptions
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may resultintrade stacking, where, say, M EPsubcontractors are work-
inginsuch close proximity to metal framing and drywall subcontrac-
tors that each trade's ability to work productively is denied. Working
out of sequence, havingto go back and complete one section of wall | eft
open for another trade certainly deprives a subcontractor of the
ability to work productively. Claims for loss of efficiency employ a
simplecalculation, but the basisfor establishingan 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 o lost time and the cost to recoup these
lossesare, inthe main, subjective eval uations, not objective ones--even
though studies by various groups have been published.

Even theconcrete subcontractor's useaof 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, isculled 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 goneinto this averaging of work?

Similarly, productivity itself isa subjective term. Doeseach worker pro-
duce the same amount of work astheir co-crew members? Although an
average of all worker productivity may serve assomeform o measured
mile, suppose one crew is exceptionally productive while another isn't.
If so, which oneisused to support the claim, and which one can be used
todeny theclaim? Thus, lossdf productivity isalso a subjective matter.

Numerous studies have been made to try and quantify loss of pro-
ductivity dueto overtime, such asthefollowing.

Bureau of Labor Statistics. Theoldest 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.

The Business Roundtable. 1n 1980, the Business Roundtable issued a
task-force report after studying working conditions at the Proctor &
Gamblefactory over a 10-year period. | t was discovered that prolonged
periods of extended work dayslike 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 Institute (Cll). 1n 1988, ClII collected datafrom seven
heavy industry projectsover afour-year period. They had some difficulty
defining overtimein efficiency, but reached the following conclusions:

Previousstudies by BL S and the Business Roundtabl e were not con-
sistent predictors of productivity losses during overtimetime.

= 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.

m Absenteeism and accidents do not necessarily increase under overtime
conditions.

Construction Industry Institute 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 aloss of productivityinthe15-percent
range; however, they can vary from 0 to 25 percent.

As overtime efficiency decreases, resource availability (theinability
to provide materials) was the root causefor loss of efficiency.

Although ClI stated that the data collection and analysis methodol o-
gies were sound, the variation of efficient lossesfrom 0 to 25 percent
hardly makethisalandmark study.

The National Electrical Contractors Association. The NECA published
results of a 1962 study based on a small survey o their members and
concluded that:

Five 9-hour daysdid not affect productivity.

Five 10-hour days decreased productivity to 98 percent.
= Five 11-hour daysreduced productivity to 95 percent.
m Five 12-hour days reduced productivity to 92 percent.

Thisissue d productivity isfurther 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 thelast quar-
ter of 2005, thefirst decline since 2001.

Theresults of all of these studies don't appear to help the casefor or
against loss of productivity, but there is no tried-and-true method to
accurately determinethe actual cost o lost productivity and it appears
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that the choice of which study to use depends upon whether oneisthe
claimant or claimee!

The courts and lost productivity issues

IntheAppeal d Clark Construction Group Inc. (2000WL 37542) VABCA
No.5674,00-1 BCA para 30,870, the Board of Contract Appeals stated
that " Quantification of loss of efficiency or impact claimsis a particu-
larly vexing and compl ete problem. We have recognized that maintain-
ing cost recordsidentifying and separating inefficiency coststo beboth
impractical and essentially impossible."

The Mechanical Contractors Association of America (MCAA) pub-
lishes Change Orders, Productivity, Ovetime—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.

InAppeal o PJ.Dick, Inc. (2001 WL 1219552) VABCA No.5597,01-2
BCA, para 31,647, thecontractor's expert stated that their client's labor
productivity was impacted because of continuous revisions to design.
Thissame expert said that whilethe " measured mile" isthe generally
preferred method of dealing with these costs, there was no period during
which thework was not affected by design problemsor acceleration and
that damages should bebased upon the MCAA manual on changeorders,
productivity, and overtime. The board found the contractor's quantifi-
cation of loss based upon this method as reasonabl e.

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 thefactorsaffectinglabor produc-
tivity asset forthinthe MCAA manual . Although the" measured mille”
approach is often used to assess labor productivity issues, the MCAA
analysis produced a more accurate valuation of theclaim. It should be
noted, however, that thisclaim 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 factorsin dealing with a loss of productivity
claim. The measured mileapproach was used by the claimant, butit was
backed up by testimony prepared from factors gleaned from the MCAA
manual. Thecourt awarded damages based upon Harmonay’s claim that
they had incurred a 30-percent lossin productivity due to: (1) excessive
work hours; (2) overly crowded conditions; (3) the unavailability of tools,
materials, and storage; (4) the defendant's delay i n supplying drawings
and equipment; and (5) theconstant revision of the contract drawings—
all of which combined to create confusion and frequent interruptionsin
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 hasbeen difficult for a contractor to make
aclaim against them for increased costs or loss of profit resultingfrom
errorsand omissionsinthe 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 o others, a party may be held responsiblefor the results
o their negligence. Thiscase may open thefloodgatesfor 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 an
aluminum curtain wall system on the project would not work as
designed, sothe builder had toincur substantial increased coststo make
it work. Asaresult, they sued the architect, intending to recover their
damages. Initially Bilt-Rite's claim was dismissed by thetrial 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 damagesfrom design professionalswho 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 withinarea-
sonable period of time.

I n Peter Kiewits Sons Co. v. lowa Utility Co [355 f.Supp.376,392,
S.S.Jowa (1973)], a claim was made to collect damages because the con-
tractor suffered lossesdueto an unjustified delay inthe architect's pro-
cessing of shop drawings.

Errors and omissions. The standard professional liability for malprac-
ticeinsurancerefersto"errorsof commission™ and "errors o omission.”
Employing the old expression "nobody's perfect,” it i s certainly under-
standablethat final construction documents may be lacking somewhat
in minor details, a few dimensions, or 100-percent coordination.

Most o the problems that involve disputes between architects, engi-
neers, and contractors seem to be dueto thefollowingdrawing deficiencies:

Drawings that are not coordinated properly among the mechanical,
electrical, fire protection, structural, and architectural trades.

Conflictsbetween small and large details, and between written spec-
ificationsand graphic drawings.

Thefailure to apply project-specific requirementsin the drawings or
in the specifications. These statements or details are often "boiler
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plate” lifted from other projectsand don't apply to the project at hand
(like the TV bracket spec for a K—12 schooal, requiring the TV to be
turned to beviewed 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 participatein decisionsthat ultimately affect theway in whichthe
design will befinalized.

Insufficient time for proper and thorough review o all contract doc-
uments by design consultants when an owner demands an unrealis-
tically compressedtimeframefor drawing production and submission
for bidding purposes.

Incidentally, thislist was excised from one prepared by a design pro-
fessional who was expressing concern over the growing cost o mal-
practiceinsurance. The professiona was making the point: problemsare
not being created by what the professionals are doing; they are being
created by what professionals are not doing.

Contractorsworkingin alimited geographic area may bereluctant to
filesuit agai nst a design professional they arelikely to beworking with
inthefuture, 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 d these costsrelated to accel eration.

Thelegal term acceleration should bea part d 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 theoriginal project completionschedul e, theseinstructionsare
known as a demand for acceleration.

There are two types o acceleration: actual and constructive. Actual
acceleration occurs when the owner directs the contractor to complete
the project ahead o the date contained in the Baseline or "accepted
schedule." Constructiveaccel eration, on the other hand, occurswhenthe
contractor is delayed by some ownex/architect action or inaction, but is
requested to maintain the original completion date.

By claimingthecondition d constructiveaccel eration, a contractor can
pursue monetary relief from the owner. Thelegal elements required to
establish acceleration in such acaseare

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 issuesadirective to accel erate performance to completethe
project within theoriginal timeframe.

The contractor proceeds with the work at an accelerated pace and
documents costs involved with this speed-up process.

Thecontractor then notifiestheowner o theintent to submit achange
order for theadded costsor tofileaclaimtorecover costsif theowner
refuses to recognize the change order.

The project manager should be aware of the steps necessary to docu-
ment and claim reimbursement o costs created by undue demands on
the part of the owner, if the occasion presentsitself.

Mechanic'sliens. A mechanic'slienisachargeagainst theowner's prop-
erty serving notice that some portion of the labor and/or materialsl
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 goodsand serviceson a public
project is not allowed by law, which isalaw known asthe Miller Act.

The Miller Act, passed by the federal government, does not permit
liensto be placed against property o the U.S. government. Similar acts
havebeen legislated by most state governments (known as"little Miller
Acts") and prevent liens from being placed against state and local gov-
ernment property. I n 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
protectsthe owner from claims submitted by subcontractorsor vendors
who are due monies owed but unpaid. These subcontractorsor vendors
can file a claim with the appropriate federal/state/local agency and
request that the agency "call the bond."

When a mechanic's lienisfiled, thetitletothe property is" clouded"
and can't be sold or have itstitle transferred until thelienis"satis-
fied." Thelien can be"removed" by either paying the disputed sum or
bondingthelien, whichin effect statesthat theinsurance company will
guarantee payment of the claim if it is not resolved between the
parties.

Thenormal expiration datedf alien may vary from stateto state, and
if thelien remains unsatisfied and no bond hasbeen obtained at thetime
of expiration, theissuer of thelien caninitiateforeclosure proceedings.
These proceedings commence after the company attorney filesa 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, asis proof that thelien was properly filed against the correct
owner o the property, the correctly identified property wasincluded and
thelien wasfiled within the time frame established by law.

I n theory, when foreclosure takes place, the property is sold and the
lien holder gets paid from the proceedsd thesale. | n practice, thesale
o the property rarely occurs and thelien isusually satisfied. Therules
and regulationsgoverning thefiling o liensvary with the state, but gen-
erally a lien must be filed within 90 or 120 days o the last date on
which work was performed on the jobsite i n question.

Liens filed by general contractors. When invoices and requisitions are
ignored by privateclientsand all attempts at collectionfail, the general
contractor isleft with littlechoice but tofile alien against the owner's
property.

When thefiling o alienisbeingconsidered, watch for certain pitfalls
to avoid:

1. Makecertain the lien is filed within the filing limit time. If thefiling
timeis 90 days after thelast date that work was performed on the
job, make sure thefiling is made before the deadline. If it isn't, the
righttofilealienislost. However, the courtisaware of varioustricks
used to comply with the 90-day requirement. The date o last work
must be the last date of meaningful work. If acontractor, realizing
that their lien rights will expire, say, tomorrow, sends a mechanic
back to the site to replace a filter in HYAC equipment, or adjust a
door or replace a broken light fixture lens, the courts will interpret
thisasa meansto circumvent the intent o thelien rightsand thus
thelien will probably be declared invalid.

2. Makecertainthelienis filed against therightproperty. Although this
might seem rather simple, when urban property isinvolved, it can
get complicated, particularly i n subdivisionsor projects composed of
anumber o different parcels. If the wrong property is described, the
lien will beinvalid.

Theauthor o thisbook had beeninvolved with alarge 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!). Theirate 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
o removal o thelienisfurnished." The only problem was that the
lien wasfiled improperly against another project also owned by that
owner for which the author's company was not involved. Therefore,
payment o the requisition could not be denied.
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3. Isthelienfiled against the proper owner? The proper owner is usu-
alyincluded ontheland recordsin thetax assessor's office, but quite
often defining legal ownership isdifficult. 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 bedifficult toidentify the proper
owner o record.

A word about lien waivers submitted by subcontractors. Not all subcon-
tractors will faithfully and honestly complete their lien waivers. On
morethat one occasion a subcontractor has been knowntofalsify alien
waiver. Although the subcontractor may signthelien 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 subshave 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. Thereare other subcontractorswho just
plain lie because they need the money to pay for other nonproject mate-
rialsand equipment.

So don't assume that the submission of alien waiver from a subcon-
tractor insuresthat nolienswill befiledinthefuture. Instead, take steps
to lessen the chancethat this may occur.

Require each subcontractor tofurnishthe namesd all lower-tier sub-
contractors, the project manager can request lien waivers from those
subcontractors as well.

The project superintendent should maintain alist o all subcontrac-
torsworking on the project so the project manager isalertedtothe need
to obtain lien waiversfrom those companies. Lastly, when a falselien
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, theArticle 4.6, 1997 edition requires mediation and arbi-
tration to resolve disputes prior to resorting tolitigation. Thisclauseis
actually helpful tothe general contractor sinceit providesalternatives
to the costly process o 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 istestament to the high cost df litigation. Conversely, the low cost
to pursue mediation and the somewhat higher costs to arbitrate offer
other alternatives.

Article 4.6 of ATA A201 establishes the procedure for commencement
of the dispute resolution process and requires mediation (Article 4.6.1)
asthefirst stepin that process.

Mediation

Mediation isa nonbinding procedure which meansthat if initiated as a
first step in dispute resolution, either party to the process may decide
to withdraw from the proceedings at any time. When the mediation
session(s) has been concluded, the partiesare under nolegal obligation
to accept or abide by its conclusions.

This process involves engaging a professional mediator to review the
factsd thedisputeand attempt to get each party to givealittle, or some-
timesmorethanalittle, to resolve a dispute. Typicaly, the mediator will
start the proceeding by announcing the steps they plan to take to bring
about resolution— discussing the strong and weak points o each party's
claim andestablishing thefact that thereisa genuine desire by both par-
tiesto negotiate a settlement. The mediator will act asthe go-between to
affect that resolution, will separate each party, physically, assigning one
group toone room and theother group to a second room. By shuttling back
and forth and presenting the mediator's opinion of the strong and weak
points d each party, a negotiated settlement will be attempted.

Asanother old saying goes, "a successful negotiation sessionisonein
which neither party is satisfied with the result,"” resolving a dispute
may mean giving up something. If mediationfails, then each party must
ratchet the dispute up one further notch and request arbitration.

The arbitration process

The next step in the dispute resolution processis arbitration. The con-
tract documentswill includethe proper notification required to demand
arbitration and theAmerican 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 devel oped specific departments specializingin arbitration hearings
and, in most cases, attorneyswill not only assist i nthe development of
the facts and accumulate the documentation required for the arbitra-
tion process but will present the claimant's case at the hearing.

The American Arbitration Association, generally referred to as the
TripleA, publishesstandard procedures to befollowed i n requesting and
participating in the arbitration process. A list of arbitrators will be
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submittedto both partieswith arequest to select a panel that could con-
sist of one or more arbitrators. Each person on thelist will have been
screened so asto have experiencein thefield or areato be arbitrated.

Both sides present their case, submit documentation to support their
position and all such evidenceis accepted and evaluated by the panel.
Questions are asked by the panel, but unlike court proceedings, the
rules o evidencedon't apply. Hearsay evidenceis permitted and other
legalistic requirements are waived. Depending upon the nature and
complexity o the case, these proceedingscan be concludedin 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. I n binding arbitration,
the predominant form d arbitration, the panel's findings arefinal and
if an award isnot forthcoming, theinjured party may fileaclaimin court
which will automatically be upheld.

Electronicrecords as evidence. Thegeneral ruleisthat computer records
areadmissible just like any other form o business record. The company
attorney can providethe definition o 'business record,"” but the gener-
ally accepted meaningisrecordsthat are created and maintained in the
company'sordinary 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 thisisone advan-
tage o €electronic storage. However, when a stored document is printed
in preparation for submission at atrial, the opposing party may object
totheir admissibility based upon thefact that they were not printed out
concurrently with the events stored electronically. The courts may
require the original source d the computer program to be delineated
(proceduresused i n inputting the document), to ensure the accuracy and
reliability d the material.

Rule 1001(3) o the Federal Rules o Evidencedefinesan original as:

An“original” of awriting or recordingisthewriting or recording itself, or any
counterpart intended to have the same effect by a person executing or issu-
ingit. An"origina" d a photographincludesthe negative or any print there
from. If dataarestored inacomputer or similar device, any printout or other
output readabl eby sight, shown toreflect thedataaccurately is"anoriginal ."

Since most e-mails contain certain identifying material such as the
sender's address, the name o the sender, the company name, and the
presentation of thisinformation may be enough to satisfy any authen-
tication requirements. Because more and more €lectronic 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,
ashort session with the company attorney may bein order to avoid any
future problems with thelegal acceptability of those documents.

In Summation

Just remember that the construction industry isanindustry of con-
tracts, andinorder to deal with theinevitable conflicts that occur due
to misunderstandings o the contract obligations, first and foremost,
a thorough understanding of one's rights and obligations under the
contract isessential. So, Mr. or Ms. Project Manager, carefully read
the contract, the specifications, and review the drawingsin detail.

Second, it isimportant 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 relatingtothedispute hasbeen prepared and assembled along
the way.

L ast, and most importantly, many disputescan be resolved by view-
ing them from the other party's perspective and approaching resolu-
tion with an open mind and an attitude of reasonableness.
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Safety in Construction

Accident ratesin the U.S. construction industry have had their upsand
downsover thelast four decades, but thankfully mishaps arecurrently
on the decline.

Intheearly 1950s, the constructionindustry in the United States was
rifewith accidents. Work-related injurieswere54-percent higher thanin
most other industries, makingit oned the most hazardousinthecountry.

Accordingtoa November 2005 report by the Bureau d Labor Statistics,
the incidence rate o injuries in the construction industry, however,
decreasedfrom 6.8 casesper 100full-timeworkersto 6.4. Thisdeclinewas
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)

I n 1970, Congress passed the Williams-Steiger Occupational Safety and
Health Act, now referred to simply as OSHA. The rules and regulations
established by OSHA are governed and enforced by the U.S. Department
o Labor's Occupational Safety and Health Administration Division. Over
the past two decades, many states have enacted industrial safety legis
lation that parallelsmany d thesafety regulations containedinthe1970
federal act. 1n 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 iliness incidence rates
by major industry sector, 2003 and 2004

Incidence rates per 100 full-tima workers

T —————

Goods producing

Natural resources and mining s
Construction g

Manufacturing |

Service providing

Trade. transportation, and utllities
Information

Financlal activitles

Professional and business services
Education and health services §
Leisure and hospitality

Other services

N o major Industry sector experlenced a significant Increasein the rate of
_ totalrecordable nonfatal occupational injuries and llinesses in 2004.

Sourcv Bureau of Labor Statistics. U.S. Department of Labor
November 2005

FIGURE131 The nonfatal injury ratein variousindustries.

Incidence rates for cases with days away from work, job transfer,
or restriction by case type and selected industry sector, 2004
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Transportation and warehousing accounted for the highestincidence rate for days away from
work, job transfer, or restriction (DART) of 49 cases per 100 full-time workers in 2004.

Source: Bureau of Labor Statistics. US. Department of Labor
November 2005

FIGURE13.2 Lost work daysduetoinjuriesfor 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 violationtype—Willful—which carried withita
$70,000 maximum fine—and these stiff penalties have been applied.

Factors Responsible for Declining
Accident Rates

Anincreaseintrainingin both quality and quantity isone major factor
inthereduction o accident rates.

Some union collective bargai ning agreements include provisionsfor
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 o time and money on safety training.
Increased safety research has also provided contractors with invaluable
information, alowingthem tofocustheir effortsina more meaningful way.

Studies have shown that most i njuriesoccur during theworkers first
monthson the job, and most accidentsoccur infirmsemployinglessthan
1000 workers, so particular attention is being paid to those situations.

The accident-prone profile. OSHA has compiled a whole series o sta-
tisticsrelating to reported accidents, and by culling through theselists,
certain patternsemerge. | n particular, their study o construction labor-
ersand carpentersisrevealingin that they can beinterpreted asa pro-
file o the accident-prone worker (see Table 13.1):

OSHA's list of most frequentreporting violations. Not all OSHA citations
areissued for accidents, injuries, andfatalities. Many finesareleviedfor
failure to comply with various reporting and posting violations such as:

Failure to provide a log and summary d occupational injuries and
illnesses

Failure to adhere to OSHA's General Duty clause (a citation based
upon no specificviolation, or acitationissued after a previousone had
been ignored)

Failureto report afatality or multiple hospitalization incidents

m 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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TABLE131 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 33.3%
Upper extremities 25.6%
Lower extremities 23.7%
Back 20.7%

Surprisingly, finger injuries represent only 11.8 percent of theinjuries, while hand
injuries constitute 5.6 percent.

Timed Injury:
Day: Monday 19.9%
Tuesday 20.4%
Wednesday 20.9%
Thursday 16.7%
Friday 15.3%
Saturday 5.3%
Hours Worked:
Lessthan 1 hour 6.5%
24 hours 22.4%
4-6 hours 14.5%
6-8 hours 18.4%
8-10 hours 8.9%
10-12 hours 1.6%
Sex, Age:
Men: 97.9%
Age: 20-24 19.7%
2534 29.3%
35—44 26.3%
45-54 16%
55-64 4.5%
Length of Service:
Lessthan 3 months 25.7%
3 monthsto 11 months 29.1%
lyear to5years 31.1%
Morethan 5years 13.2
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—Natureof Injuries

Part of body affected:

Trunk 30.9%
Upper extremities 30.2%
Lower extremities 23.9%
Back 19.8%
Timedf Injury:

Day: Monday 22.7%
Tuesday 21.7%
Wednesday 19.1%
Thursday 18.0%
Friday 13.0%
Saturday 3.5%
HoursWorked:

Lessthan 1 hour 20.8%
2-4 hours 27.3%
4-6 hours 15.9%
6-8 hours 16.5%
810 hours 9.3%

OSHA listing of most frequently reported safety violations. For the period
ending September 2005, OSHA reported that most citationsissued were
for violations involving scaffolding, followed by fall protection and
electrical-related accidents. These typesd accidents have dominated the
Most Frequently Cited OSHA Violation list, as shown in Figure 13.3,
along with the number o citations issued, and the dollar amount of
penaltieslevied for the period October 2004 through September 2005.
Scaffolding violations |ead the pack with 912 citations, followed by fall
protection and electrical problems.

With respect tofatal accidents, falls (followed by deaths due to powder-
actuated tools and abandoned underground storage tanks) ought to be
high on thelist of any safety inspector.

Figurel3.4isalist of thetop 73 causesfor jobsite fatalities, some of
which are self-explanatory. Others may not be—such as No. 2, Struck
by Nail, which refersto powder-actuated toolsand highlightsthe danger
o inadequate training d personnel using thosetools.

Fatality No.3—Explosions—relatesto hazardsin the disposal o aban-
doned underground storage tanks. With more and more urban renewal
projects taking place as cities rediscover the economic value o 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. Penalties shown reflect current rather than initial
amounts. For more information, see definitions.

Standard | #Clted | #Insp | $Penalty | Description

Totall 4695| 1660 3149686
19260451 912| 382 690495|Scaffolding
19260501 697 595| 811520 |Fall Protection Scope/Applications/Definitions
19260404 220 190 68388 | Electrical, Wiring Design and Protection
gz_m 213 151 47109 | Elec. Wiring Methods, Components and Equip,Gen'l Use
19261053 180 138 63519 | Ladders
19260453 171 148| 146995 |Manually Propelled Mobile Ladder Stands and Scaffolds
19260502 166| 107| 110525|Fall Protection Systems Criteria and Practices
19260020 138 120 72985 |Construction, General Safety and Health Provisions
19260100 128 127 57108 |Head Protection
19261052 119 90 53616 | Stairways
19260403 111 99 58261 |Electrical, General Requirements
19101200 104 59 9523 |Hazard Communication
19260503 96 93| 112072|Fali Protection Training Requirements
19261101 76 1 32810 | Asbestos
19260454 74 70| 21306
19260651 73 46| 104495 |Excavations, General Requirements
19260452 72 63 42048
19260701 72 T 35276 | Concrete/Masonry, General Requirements
L};’gﬂ}_@ﬁ- 67 34 24980 | Woodwaorking Tools
19260760 63 53 92131
19260021 62 58| 31811 |Construction, Safety Training and Education
192601350 59 53 11460 | Fire Protection
19260652 59 59| 116804 |Excavations, Requirements for Pratective Systems
19260025 56 55 26634 | Construction, Housekeeping
_12_2&_0_25_0 56 39 23459 | Gas Welding and Cutting

FIGURE 13.3 25 Most frequently cited OSHA violations.,,

Better communication between the Department of Labor and the Industry.
Over theyears, OSHA has become more" user friendly," and on October 1,
1994 they announced their Focused Inspections Initiation plan. The
purpose d the Focused Inspection is to further assist responsible con-
tractors and subcontractors who haveimplemented effective safety pro-
grams. Regular OSHA inspections are in-depth and address all areas
and classes o hazards on a construction site. The Focused | nspection
placesinspection emphasison thefour leading causes o fatal injuries,

which are the source o 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 since that time, there have been several changes to
standards. Please check the current standards
(http://www.osha,gov/pls/ashaweb/owastand.display_standard_group?

p_toc level=1&n Dart number=19286) prior to using these documents for training. Many of the
addresses, telephone and facsimlie numbers, references, and publication numbers may also

have changed. You may also want to check these resources for more information on OSHA-
related topics.

Government Printing Office now 202-512-1800 or http://bookstore.apo.gov/

Nattonal Technical Information Services now 800-553-6847 or 703-605-600 or
http://www.ntis.gov/search.htm

OSHA Office of Training and Education's (OTE) Tralning Resources,
: w v/d index.

OSHA Consultation Services, htip://www.osha,gov/dcsp/smallbusiness/consult.htmi
Fatal Facts by Fact Number

No. 01 Fall from Different Level
No. 02 Struck bv Nail
No. 03 Explosion

No. 04 Struck by Collansing Crane Boom
No. 05

No. 06 Eall from Elevation

No. 07 Crushed by Falling Wall
No. 08 Struck bv Falling Object
No. 09

Trench Cave-in
No. 10 Crushed bv Falling Machlnery
No. 11 Electrocution

No. 12 Fall from Elevation

No. 13 Collapse of Shoring
No. 14 i Lewv!

No. 15 Crushed bv Dump Truck Body
No. 16 Fall from Elevation

No. 17 Electrocution

No. 18 Caught by Rotating Part

No. 19 Crushing

FIGURE 134 Top causes d jobsite fatalities.

Fallsfrom 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 I nspection Guideline(Figure13.6) include



NOTE: The cases here described were selected as being representative of fatalltles caused by
improper work practices. No special emphasls or priority Is implied nor is the case necessarily a
recentoccurrence. The legalaspects of the Incidents have beenresolved, and the cases areclosed.
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. 20 Fall from Elevation
Eall from Roof

22 Cave-n

.24 fall

25 Fire/explosion

) Fall through stairwell

. 27 Fall through Scaffolding

. Electrocution

. 29 Fall from Scaffold
Electrocution

. 31 Cave-in

. 33 Electrocution

34 Caught in Machinery

. Struck by

. 36 Asphyxiation

. 37 Crushed by steel beam

. 38 Caught in or between
Asphyxiation

. 40 Electrocution

. Fall from Elevation
. 47 Eall from Elevation

Struck by Nall
. 49 Electrical Shock
. 50 Caught between Backhoe Superstructure and Concrete Wall

. 51 gtruck By
. 52 Trench Cave-in

53 Explosion

Fall from Roof
. 55 Trench Cave-in
. 56 Fall from Scaffold
. 57 Elecirocution

Fall and Drowning
. 59 Struck bv Falling Wall
. 60 Electrocution
. 61 Trench Collapse
.62 fall
. 63 There Is No Number 63
.64 Fall
. 65 There is No Number 65
. 66 Fall

. Asphyxjation

. 68 fall (Thrown From)

. 69 Death due to burns

.70 Fall

. 72 Explosion

. 73 Struck by/caught between

FIGURE 134 (Continued.)
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CONSTRUCTION FOCUSED INSPECTIONS INITIATIVE

Handout for Contractors and Employees

Tre goal of Focused Inspectionsls to reduce injuries, lliness and fatallties by concentrating O3HA
enforcement on those projects that do not hove eftective safety and health programs/plans and
limiting OSHAS fime spent on projects with effective programs/plans.

D qualify for a Focused Inspection the project safety and health program/plan will be reviewed
and a walkaround will be mode of the Jobsite to verify that the program/plan is belng fully Imple-
mented.

During the walkaroundthe compliance officer wili focus on the four leading hazards that cause 90%
o deaths and Injuries In construction. The leading hazards are:

e Fals (e.g.. floors. platforms, roofs).
Struck by (e.g.. falling objects, vehicles).
e Caught in/between (e.g.. cove-Ins,unguarded machinery, equipment).
® Electrical (e.g.. overhead power lines, power tools and cords, outlets. temporary wiring).
Tre compliance officer will interview employees to determine thelr knowledge of the safety and
heaith program/plan, thelr awareness of potential jobsite hazards, thelr tralning In hazard recogni-
tion and thelr understanding of applicable C8HA standards.

it the project safety and heatth program/plan is foundto be effectively Implemented the com-
pllance offlcer will terminate the inspection.

If the project does not qualify for o Focused Inspection, the compliance officer will conduct a com-
prehensive Inspection of the entire project.

if you hove any questions ar concems relatedto the inspection 0r condliions on the project you are
encouragedto bring them to the immediate attention of the compliance officer or call the area
office at;

quallfled as a FOOUSED PROJECT.

(Project/Site)

(Date) (AREA DRECTOR)
This document should be distributed at the site and given to the Contractor for posting.

FIGURE135 The Construction Focused Inspectionsinitiative.

more information about this program. Your local OSHA office can pro-
vide more detailson this worthwhile program.

A new process in updating OSHA regulations. Each year, an average o
35ironworkersdieduring theerection o structural steel, whileanother
2,300 areinjured. Thus, industry and government have sought waysto
prevent thisterriblelossd life, andin 1980, government officialsbegan
to discuss the possibility of updating antiquated rulesrelating to iron-
workers by meeting with representatives from the ironworker's union
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CONSTRUCTION FOCUSED INSPECTION GUIDELINE

This guideline Is to assist the professional Judgementof the complionce officer to
determine | there is on effective project plan, to qualify for a Focusedinspection.

YES/NO

PRQJECT SAFETY AND HEALTH COORDINATION; are them procedures In place by the gen-
eral prime h or other such entity to ensure that all employers provide
adequate protection for thelr employees?

Is there a DESGNATED COMPETENT PERSON responsible for the implementation and moni- |
toring of the project safety and health plan who Is capable of identifying existing and pre-
dictable hazards and has autherity to toke prompt corrective measures?

PRQIECTSAFETY AND HEALTH PROGRAM/PLAN® that complies with 1926 Subpart C and ad-
dresses, based upon the slze and complexity of Me project, Me following: 1

Project Safety Analysis at Initiation and at critical stages that describes the sequence,
procedures. and responsible Individuals for safe construction.

Identification of work/activities requiring planning, design, inspection or supervision by an
engineer, competent person. or other professional.

Evaluation/monitoring of subcontractorsto determine conformancewith the ProjectPlan.
(The Project Plan may Include. or be utllized by subcontractors.)

Supervisor and employee training according to the Pmject Plan Including recognition,
reporting and avoldance of hazards, and appilcable standards.

Proceduresfor controliing hazardous operations such cs; crones. scaffolding, trencher,
confined spaces, hot work, explosives, hazardous materials, leading edges. efc.

Documentationof: taining, permits, hazard reports. inspections, uncorrectedhazards,
incidents, and near misses.

Employee Involvementin hazard: analysis, prevention, avoidance, corection and reporting.

Projectemergency response plan.

* FOR EXAMPLES, SEE OWNER AND CONTRACTOR ASSOCIATION MODEL PROGRAMS. ANSI A10.33. A10.38. ETC.

The walkaroundand Interviews confirmed that the Plan has been Implemented, Including:

The four leading hazards are addressed: talk., struck by, caught in/between, electrical.

Hazards ore identified and comected with preventative measures Instituted In a timely manner.
Employees and supervisors are knowledgeable of the project safety and health plan,
avoidance of hazards, applicable standards, and thelr rights and responsibiiities.

THE PROJECT QUAUHED FOR A FOOUSED INSPECTION

FIGURE136 The Construction Focused | nspectionguideline.

and other industry sources. Tenyearslater, The Negotiated Rulemaking
Act passed by Congressfurthered effortsto seek assistance onthisissue
from the privatesector. A panel of officialsfrom theAFL-CIO, Army Corp
of Engineers, National Erectors Association, Associated General
Contractors of America (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
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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 timewill tell if Mr. Jeffries’ pre-
dictionsarecorrect, but it certainly seemslikethe process o government
and industry working together isa stepintheright direction.

What to do when an OSHA inspector appears at the jobsite. If a project
manager isunableto meet with the OSHA inspector when notified that
an inspector is onsite, the project superintendent should be familiar
with the proper procedures to follow when such an inspection occurs.
These entail thefollowing:

1. Oncetheinspector makestheir presence known to the job superin-
tendent, the superintendent should verify theinspector's credentials
and determinethenaturedf theinspection. Isit routineorinitiated
by receipt o a complaint? The inspector should be asked if they
intend to tour theentire site or just selected portions.

2. The superintendent should call their home office and advise their
project manager or Director of Safety that an OSHA inspector i sonsite
in case either one wishesto accompany theinspector ontheir tour.

3. Thesuperintendent should contact theforemen of all major trades
and request that they accompany him or her ontheinspector's tour.

4. The superintendent or project manager (PM) should bring with
them a pad and paper, and if a cameraisavailable, bringthat 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 isdiscovered and the
inspector inquires about theamount o 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 aviolation of any OSHA rule or regulation.

8. If citationsareissued during the walkthrough, don't voicean objec-
tionat thetimedf theinspection. Wait until officially notified of the
citation, then respond properly.

9. A closing conference with the OSHA inspector should be requested
toinsure that everyone understands the findings of theinspection.

10. Citations will be issued by OSHA’s area director, and when received
they should be posted on thejobsite for three days. Any correctivework
must be completed within the timeframeindicated in thecitation.



306 Chapter Thirteen

Safety Pays—In More Ways Than One

An awareness o a shortage o skilled construction workers has been
apparent for years. These shortages became more acute in many parts
of thecountry inthe1990s and continuetoday, likely growinginthefore-
seeable future.

Loss of a skilled worker, either on a temporary or permanent basis
resultingfrom an accident or job-relatedinjury will besorely felt by those
contractors dependant upon productive crewsto get the job done. Thisfur-
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 recordislower costs, primarily
inthefield, viaincreased productivity, and reduced insurance premiums.

Excessiveinsurance costs can add several percentage points to a con-
tractor's overhead, or conversely, shave several points off corporate
overhead —twoor three percentage points, one way or another, may bethe
determining factor in winning a bid. Research and dissemination o infor-
mation developed by theinsuranceindustry hasalso aided the contractor
intheir search toimprove safety. Insurance companieshavea major stake
in halting runaway insurance premium costs, and must accumul ate, tab-
ulate, and distribute reams o statistical datato 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 workersin
avoiding or lessening the severity o job-relatedinjuries.

Soaring worker compensation i nsurance costscan i ncrease corporate
overhead significantly. Thefollowing caseillustrates the point. Several
yearsago, 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 o their subsequent proj-
ectswas with a general contractor with a very strong safety program,
whose subcontract agreement included a requirement to abide by very
stringent safety rulesand regulations. Onedf theseregulations required
all ironworkersworking above six feet off theground to wear safety belts
and harness. Thisregulation was strictly enforced.

Although many of the strong-willed ironworkersinitially balked at
thisrule, thegeneral contractor firmly stated, "Abideby thesafety rules
or leave the job." The management of thisstructural steel subcontract-
ingfirm began to recognize the merit of these safety rulesand adopted
them into their own company safety policy. An adjustment to worker's
compensation insurance ratesis made after a review o the previous
three years' experience, and it took this steel subcontractor several
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yearstowork 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 dollarsininsurance premiums.

Workers'compensation insurance

Worker compensation laws are governed by each individual state.
Therefore, provisions vary somewhat from stateto state, but three fac-
torsremain more or less constant in calculating insurance premiums.

Experience Modification Rate (EMR). Thisis a "multiplier" that is
determined and based upon previousinsurance experience o the com-
pany policy holder and isused to forecast future benefit paymentsto
employees who havefiled claims.

Manual Rate. Thisistheinsurance premium based uponthetyped
work performed. Various craft trades are classified into "families”,
referred to asclassification codeswhich areassigned four digit numbers.
Each classification code hasa corresponding premium rate based upon
worker accident claim experiencefor that trade.

Payroll Units. Payroll unitsaredetermined by dividing theemployer's
total annual direct labor costs by 100.

Calculating workers' compensation insurance premiums. Workers com-
pensation insurance premiums (WCIPs) are determined by utilizing
thefollowing 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 insurancerates.

Safety does pay! | n Table 13.3, a good safety record in this hypothet-
ical situation resulted in a savings of $107,893.00 for that year.

I n December 1998, CNA Commercia Insurance in Chicago, Illinois
published a chart reflecting theamount o sal esand/or new incomethat
must be generatedto pay for accident costs. CNA indicates that although
direct costs of an accident are paid for by theinsurance company, most
indirect costsare not, and theseindirect costs are anywhere from three
to five times the amount covered by theinsurance policy.

Owners get involved in contractor safety. For years, owners have been
concerned about jobsite safety. No one wantsan accident or fatality on
their construction sitefor reasons both humanitarian and PR. An accident
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TABLE 132 A Good Experience Modifier Can Reduce Workers' Compensation
Insurance Rates

Enter prise Construction Company —Insurance Cost Breakdown

Developed Safe Normal
Class Payrall Rate Premium* Premium
Clerical $100, 000 0.38 $380. 00 $380. 00
Sales 100, 000 0.9 900. 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 10

$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 insurancecosts $79,966.00  $187, 859. 00

*Premiumsderived from good safety experience.

scene on thelocal or national newsiswhat corporations want to avoid,
at all costs.

Many owners began requesting copies o contractor safety programs
intheir bid documents, and now many ownersare getting more specific
intheir 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
viewsthisstrict policy on safety asserving along-term workforce mobil-
ity problem and enhancing the quality o life for workers.

Developing the Company Safety Program

The structure of a company safety program encompasses the following
components:

TABLE13.3 Chart Reflecting the Amount of Sales and/or 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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m 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 Director/Safety Coordinator

Procedures for reporting job-related injuries and illnesses

The working rules and regulations of the safety program

A Hazard Communication (HazCom) program, asrequired by OSHA
Procedures for dealing with safety violationsand violators

The statement of company policy

The statement o company policy simply outlines the reason for imple-
menting the safety program. It can be as succinct asthe following:

The Enterprise Construction Company recognizesthat accident prevention
isa problem of organization and education which can and must be admin-
istered to avoid pain and suffering to our employees and also reduce | ost
timeand operatingcostsincurred by our company. Accordingly, | state and
pledge my full support and commitment to thefollowing:

That the company intends to fully comply with ALL safety laws and
ordinances

That the safety of our employeesand 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 isalmost arepeat o the statement of com-
pany policy, except that it goesinto greater detail.

Objective of the Accident Prevention Program

The Enterprise Construction Company recognizesthat accident prevention
isa problem requiring both organization and education in order for it to be
overcome. To be successful, our policy must be administered vigorously and
intelligently toreducelost time, avoid much pain and suffering to our employ-
ees, and last, but not | east, to reduceinsurance and operating costs. Werely
primarily upon our supervisory personnel in both thefield and officeto fur-
ni sh the sincere and constant cooperati onrequired to administer this program.
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Effectiveness o 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 dueto 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 instructsall participantsin
the basics o accident control and prevention by instituting:
a. New employee orientation training
b. Periodic safety meetings
c. Useand distribution of safety bulletinsand related materials
d. Instructionin the proper and prompt reporting o all accidents and
asystem that institutes animmediate investigation into such events
to determine the cause df the accident and take steps to prevent any
recurrence.

Safety equipment. The used personal protective equipment must meet or
exceed minimum OSHA standards, and all stateandlocal requirementsare
mandatory. Such equipment will be furnished by the company.

Inspectionof 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. Thereference material for thissafety program
iscontained in the U.S. Department of Labor's Occupational Safety and
Health Administration (OSHA) manual CFR 1926.

The safety director/safety coordinator

Th

1

2.

e duties o the safety director/coordinator include the following:

Coordinate and monitor the accident prevention program:

a. Overseeaccident investigations. All accident investigationsinvolv-
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 saf ety inspections.

d. Attend and participatein regular safety meetings.

Continually review job safety reports and the preparation and dis-

semination d monthly summariesd safety violations, field inspec-

tions, and general program administration items.
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3. Immediately document critical conditionsand the steps to be taken
(and by whom) to correct these conditions.

4. Maintain communication with insurance carriersregarding accident
prevention problems.

5. Review andtakeaction, asrequired, on all safety program violators.

Theresponsibilitiesof field supervisorsand their relationshipwith the safety
director. Thefield supervisor (superintendent) whois present daily at
thejobsite isthefirst linedf defenseinany 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— boththeir own employees and
the subcontractor employees.

The safety manual must include provisionsfor Weekly Tool Box meet-
ings, the content of which can befurnished by most insurancecarriers.
These simple and concise Tool Box meetings generally focuson 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 iliness reporting. Thepart o
thesafety programinwhichinjuriesandillnessinthefield arehandled
must contain clear and concise information on the reporting of all job-
related accidents and injuries. It must be stressed that thefield super-
visorsarenot to usetheir judgement asto which accidentsandillnesses
should be reported. All accidents and illnesses must be reported.
Twotypesd accident andillnessreporting formsarerequired 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 formsin their
safety packet, alongwith all of the other formsgiven tothem, and must
understand how and when these forms are to be used.

Working rules and regulationsof the safety program. Therulesand regu-
lations of the safety program areits"nuts and bolts,” and outline the
specific items of protective personal equipment designed for general
useand for specialized use—for example, goggles/face shiel dsemployed
for all metal-cutting tasks, ear protection used when operating certain
pieces o equipment, and so forth. When powder-actuated tools are
employed, a separate training program outlining the proper use o those
toolsisrequired.
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Details relating to "red tagging" (taking defective equipment out of
use) should be included i n this section of the safety plan, and it's wise
toinclude detailed proceduresfor the proper use of electrical extension
cords and electrically operated tools since these items are included in
the top OSHA violationslists.

A hazard communicationprogram

The Hazard Communication (HazCom) program is another OSHA
requirement that is often not given the attention it deserves, whichis
why it ranks among the Top 25 Hit List Violations imposed by OSHA.

HazCom was initiated when OSHA became aware o products used
on construction sites, or incorporated into projects, which contain haz-
ardous materials. Theimproper handling, storage, and used these haz-
ardous products caused a significant number of injuries and job-related
illnesses— hence thecreation o the Hazard Communications program.

The material safety data sheet. Manufacturers d materials deemed to
contain hazardous substances are required, by law, to prepare a mate-
rial safety data sheet (MSDS) for the product, which describesits haz-
ardous nature, proper handling and storage instructions, andin case of
contact or ingestion by a worker, the necessary first aid/medical proce-
durestofollow.

Prior toshipment tothesitedf any hazardous material sor substances,
the supplier of these materialsisrequired to transmit an MSDStothe
officefor disseminationtothefield. When the product doesarrive at the
construction site, the provisions o the corresponding MSDS are to be
followed with respect to handling and storage instructions. | n case of
spillage (if liquid), or contact with the skin or eyes, or if the product is
ingested, theinstructionsinthe MSDSwill includefirst-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 o many documents that an
OSHA inspector will want to review is the field office's file of MSDS
sheets, so keep them in a convenient place and in an orderly manner.

Dealing with safety rule violators —the need for a model policy. Onedf the
safety director's more important responsibilities is the monitoring o
safety violations. Each project manager and their field supervisors must
beinstructedin the prompt and proper reporting of safety violations. If
workers perceive that the company islax in dealing with violations of
the safety program, the entire program can become a toothless tiger.

A disciplinary processfor violators of safety rulesand regulationsis
anintegral part o 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
o the orientation safety program for new workers. I nthis"quick to sue"
era, highlighting restraints on dismissals without sufficient documen-
tation, it'simportant that all employees review the company's discipli-
nary policy in the presence o 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 provisionsdf the company's policy asit relates
toviolations of safety rulesand regulations. Thiswill forestall any com-
plaints from a worker who has committed a serious violation and then
decided to hideit under theguised "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 o wrongful
accusations. The oft-told story concerning thefiring o 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 firethat worker is probably still paying off the cost o
thelawsuit.

Thefollowingisatypical disciplinary proceduresection from a saf ety
program:

Compliance with OSHA and company safety rules and regulations is a
condition of employment at (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 o the company's safework rulesand
procedures will be provided by your supervisor.

Management personnel at all levels— including project managers, field
supervisors, and foremen— are responsibl e for taking action when a viola
tion isobserved. If a violation occurs, they must take action immediately
to correct theviolation and enforce thisdisciplinary policy. Employees who
fail tofollow safety rules and regulations established to protect them and
their fellow employees endanger themselves and others.

Note Wee all been guilty of walking through the jobsite during an
inspection, or meeting with the architect and observing asafety violation,
but rather than break away and advise the violator, we continue on our
way ignoring the violation. Thisisnot lost on the work crewsin and about
thearea. When a violation isobserved, STOPand bring it to the atten-
tion o the violator with astern 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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Firstwarning:  Thefirst timeanemployeeisobservedviolating any safety
rule, the employeeshall begiven a"first warning". Thefirst warning will
be an oral one and will be so noted i n 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 bean oral warning accompanied by a written saf ety
violation notice. A copy of the written safety violation will be given to
theemployee, the employee's union steward (if applicable) and thecom-
pany's saf ety director. A copy of the notice Wl be placedintheemployee'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 bea written safety violation notice, a copy of which will be
giventotheemployee, theemployee's union steward (if applicable), and
thesafety director. Acopy of the notice shall be placed i ntheemployee'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 at this time. One option open to
management, which isincluded inthedisciplinary section of the safety
program is suspension from work. For example, the policy might state
that "Employeeswho accumul ate three warningsin a 12-month period
may be suspended from work, without pay, for up to one week."

Fourthwarning: Thefourth timean employeeisobserved violatingany
safety rule, the employee shall be given a "fourth warning. A fourth
warning will bea written safety violation notice. Employees who do not
follow safety rules, especially after being warned several times previ-
oudly, are a threat to themselves and their co-workers. Therefore,
employees who receive a fourth warning, may, at management's dis-
cretion, beterminated 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 isobserved.

Consistency and fairness are key factorsin administeringthe safety program.
Itiscritical that the administrationof 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 violationformsintheir briefcaseor filecabinetinthejobtrailer.
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The carrot and stick approach to safety. The disciplinary portion of the
safety program certainly qualifiesfor the “stick” approach. Some com-
panies, however, supplement their enforcement program by offering
incentivesto maintain safe working conditions. Theseincentives canbe
based upon achieving either short-term or long-term goals, or a combi-
nation of both.

A short-term incentive can take the form o presenting a small gift
such asa Swissarmy knifeto 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 saf ety consciousness or accident-
freerecordscantaketheform of cash or merchandise bonuses, extended
vacation time with pay, or a prepaid weekend for two at a nearby hotel.

Fluor Daniel, the Virginia-based subsidiary of international con-
structor Fluor Corporation, developed a Hazard Elimination Program
several yearsagothat hasbeenresponsible, inlargepart, 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-
mitteethen evaluatesthehazard aseither aTypel, Typell, or TypeIll
hazard. Type | designates a minor hazard, while Type I1I constitutes a
violation that could cause imminent danger. Type II lies between a
minor and major infraction.

Based upon the category o the violation, points are awarded to the
individual, totaled monthly, and entered intothe program's tally sheet.
Those employees who achieve high scores receive company recognition
and awardsranging from giftsto paid time-off. The program has proven
itself to be highly effective. I n 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 comein handy whileformu-
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 aboveis not following safe practicesasfollows:

Heffner & Weber requiresthat dl practical effort be taken to diminate or minimizeexposureof workersto

unsafe and/or unhedlthy conditionson our job sites. Subcontractors and visitorsare 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/OR DISMISSAL.

\éry Truly Yours, Received By
Project Superintendent For
Date Time

FIGURE13.7 Safety Violation Notice— Companyviolation.
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SAFETY VIOLATION NOTICE

INDIVIDUAL
To: Date Time
Job #
Project
ATTH: Location
Individud |:| Heffner & Weber Employee
Employer D Subcontractor Employee
Ceaft D Site Visitor

Theindividud identified aboveis nat following safe practicesasfollows:

Heffner & Weber requiresthat all practical effort betaken to eiminateor minimizeexposure of workersto

unsafeand/or unhealthy conditionson our job sites. Subcontractorsand visitorsare 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 /OR DISMISSAL.

Very Truly Yours, Received By
Project superintendent For
Date Tims

FIGURE138 Safety Violation Notice— Individual violation.
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JOB NUMBER

ACCIDENT /INCIDENT REPORT
WITNESS STATEMENT

DATE SHEET

JOB NAME

SUPERINTENDENT

A. Witsess Nane And address

Name DATE —_— SHEET
Address Home Phone
City Work Phone
State ZIP Employer
B. Witness Description Of Accident I Incident
Gl Time Witness Statement
!
7
3
4
5
&
7
]
5
(]
n
[F]
13
1]
13
1]
7
L]
Witness Date
Signature
Projoct
Superiniendem Dam

FIGURE139 Accident Report— Witness Statement.
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ACCIDENT /INCIDENT REPORT

MMOR

JOB NUMBER DATE SHEET'

JOB NAME SUPERINTENDENT

L WASANYONEINJURED? [_]YES-ACCIDENTREPORT || NO*INCIDENT REPORT

jured Py

2. Name Of Employ

Injury.
‘Was Medical Attention Required? Describe.

Treated B/ Locatl

3 Name Of Witness(es) Employer

4. Deseribe\Work Being Performed At The Time Of The Accident | Incident And ApplicableSafety Rules

5. Were Safety Rules Violated? [ I N0 [_] YES (rYES Describe Violation)

7. What Caused The Accident / Incident

8. Describe What Was Done Or Can Be Done To Prevent This From Taking Place Agaln.

9. Project Superinteadent - Describe Observations And Immediste Response Actions Taken

FIGURE 1310 Accident/Incident Report—Minor.
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ACCIDENT / INCIDENT REPORT

MINOR CONT'D

10. Continuation from above sections. Enter Question Number and Line number being continued

CONT'D Time Continuation
Bignature Date
Project Superintcadent *Usub Attach Sub Accident | Incident Report

FIGURE 13.10 (Continued.)
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ACCIDENT/INCIDENT REPORT
Sheet 1

DATE BHEET

JOB NAME

SUPERINTENDENT

WASANYONEINJURED? || VES-ACCIDENTREPORT || NO-INCIDENT REPCRT
2. Enter Data for all injured parties. Use second sheet if additional space s needed.

Name

Employer

upu=|$

3. WERE THERE WITNESSES? DNO

DYI:S-MM. Tse second sheet f ndditons] space is peeded.

Name

4. PROJECT SUPERINTENDENT - DESCRIBE OBSERVATIONS AND IMMEDIATE RESPONSE ACTIONS TAKEN.

Time

Observation / Action

|12

FIGURE1311 Accident/Incident Report.
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ACCIDENT / INCIDENT REPORT
Shut 1Cont'd

5. DESCRIBERELATEDWORK BEING PERFORMED AT E OF ACCIDENT/MCIDENT AND
APPLICABLESAFETY RULES

.| Time Work In Process / Safety Rules
I
2
1
4
3
[
T
1]
i)
10
11
L1
6. \NERESAFETY RULES VIOLATED? no (] YES - Esteron nest page.
7. DESCRIBE WHAT HAPPENED IN SEQUENCE.
| Time Sequence Of Events
1
3
3
L)
3
L]
7
L)
]
10
1]
12

FIGURE13.11 (Continued.)
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ACCIDENT / INCIDENT REPORT

Sheet 2 Cont'd

DATE SHEET

SUPERINTENDENT

8. Continuationfrom above sections. Enter Question Number and Line number being continued.

CONT'D

Time

Continuation

FIGURE 13.11 (Continued.)
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EMERGENCY NUMBER LIST

Project Plat #

Tax#

Location Address

Job # R end City

State

-

ZIP

EMERGENCY NUMBER

ADMINSTRATIVE NUMBER

Type OF Name Of Emergency | Limits On Non-
Emergency Emergency Telephone Hours Of Limlts On Emergency
| Provider Number | Operstion | Cspabllities | Telephone

Point OF
Contact

Address Of Emergency
Provider

Fees / Pre-Use
Agreements Or
Contracts

FIRE

MEDICAL

Ambulance

Hospitai

00 | =3[ | e | B e

-]

Gas Leak

10 |Sewer Leak

11 |Ewmct - OH

12 |Elect - UG

13 |Tele -OH

14 |Tele - UG

15 |Cable - OH

16 |Cable - UG

17 |Hazitat

%m

20

FIGURE1312 Emergency Number List including local utility company listings.
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Design-Build

Design-build is neither a new concept nor a complex one. This project
delivery systemissimilar tothat of the Master Builder approach prac-
ticed by the Egyptians 4500 years ago during the construction o their
pyramids, and in the United States during the early part o the twen-
tieth century when contractors self-performed most o their work and
included design servicesif the client so desired.

Today, thedesign-buildteam o architect, contractor,and engineer pro-
vide the project owner with a single contract that encompasses design
and construction. In 1986, approximately 3 percent o all construction
project delivery systemswere utilizing design-build. By 1998, thisfigure
had grownto 27 percent, and accordingto the Design-Build I nstitute of
America(DBIA), it's projectedthat 45 percent o all projectswill becon-
structed via design-build during the first decade o 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 contractorsand subcontractors need to become morefamiliar
with design-build, not only becauseit represents a substantial market,
but also becauseit isasystem that allows the contractor/subcontractor
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
dightly higher.

What Is Design-Build?

Under a design-build approach, ateam consisting o a general contrac-
tor, architect, and engineer isassembled to providean owner with a one-
source point of contact for the design and construction o their proposed
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project. Design-build companies can provide all of these services with
their in-house staff of engineersand construction professionals, or they
can subcontract for the servicesthey 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
projectsaccordingtoa PennsylvaniaStateUniversity Colleged Engineering
study. A Construction Industry Institute (Cll) report revealed that design-
build produced a median o 9000 squarefeet 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
constructionfinancingisrequired. Asfar as project cost savings, the Cll
survey revealed that design-bid-build experienced the highest cost esca-
lation at 4.84 percent whileinitial costsviadesign-build escalated only
2.37 percent — presumably because of theimpact 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 constructionindustries. Their 2005Design-
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 respondentssaid 'Y es."
The breakdown o thissurvey in Figure 14.1lincludesthe demographics
of the survey respondents.

The survey also asked respondents to provide reasons why they
thought design-build was more profitable. Their answers are shownin
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 asingle 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
itsassociated 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



Design-Build 327

Breakdown of the survey sample

Sample size Staff size
98 design and construction firms completedand MiNIMUM. + e e s e s e s s e e nannas 2
returned a valid questionnaire Lower Quartile. v o v v v i vn i i 30

Median . .o vvvnrnrnnnnnnrarnnnns 150

Firm type =T 132
Integrateddesign/build . ............ 43% Upper Quartile. .o vvveeerennnnnnnns 650
Design services/consulting . ......... 2% MaXITUM « o+ e e e e e 35000
CONStrUCHON. v v v v e v e innnennnns 31%

Staff size (breakdown)

Year founded e 33%
Priorto1945. . ... . oiei i 29% B50.99 .ot 11%
1945.1959. ..vvveiininnniinann 16% 2002249 . i iiie e 14%
1960.1969....cviiieninnrrnnnns 11% 250-499 . . v 13%
1970.1979. . ........  ¢cscssideis 9% 500.999 . n e 5%
1980.1989. .. .cviiici i 15% 1,000+ + v e e, 20%
1990.1999. . .vnniiininiiiinnns 14% Unspecified. « o v v v vieiiiiiannann, 3%
2000to Present v v vven v iinenanaunns 3%

Unspecified. . ... ... ... scsaedsss 2% 2004 gross revenus
MiNIMUM &« e e ee i ea e $720.000

Reglon of headquarters Lower Quartile. « + v vvvuunnn $10. 000.000
NewEngland, ............... ... .. 6% Median . .o e $50,000,000
Middle Atlantic. .« v v v e i i i 10% MEAN + v v v eeeee e $321. 818352
SouthAtlantic . v.vvvvvveninnnenn. 18% Upper Quartile. ... ........ $220,000,000
NorthCentral . v vvevvvneannnnnn 28% MaXIMUM & v e v eeenenrns . 35'000’000'000
SouthCentral ..................... 6%

Mountain .« vv e een i 12%
Pacific, s v o v sveve i 17%
Unspecified. .. ovvovinei i i 24

Note: due 10 reunding, earcantagses for some questions do not total 100,

FIGURE14.1 A breakdown o the 2005 Zweig White survey on the design. engineering.
and construction industries. (With permission from Zweig White Information Services.
LLC. Natick. MA)

errorsand omissionsor coordination issuessurface. Thisisbecausethe
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 arelessened sub-
stantially and usually disappear entirely. Experiencehasshownthat the
number and type o change ordersare substantially reduced. alongwith
disputesand claimsthat often occur during thedesign-bid-build process

In Great Britain. design-build is referred to as a " package project.”
an appropriate name because the owner nolonger buysa sarvice—design
or congtruction—but instead buys a "package —a product. Studies in
England conducted by the University d Reading's Design-Build Forum
revealedthat the DB ddlivery system produced a 12-percent improvement
inthe speed d construction. and a 30-percent increase in overall project
delivery. These British researchersasofoundthat design-build resulted
in a 13-percent reduction in sguare-foot costs. and projects were more
likely to be completed within a 5-percent range o their original budget.



328  Chapter Fourteen

Design/build profitability

Issues Aredesign/build projectsin general moreor less profitablethan projects

completed using traditional project delivery methods?\Why ?
Background Design, consulting,and contracting firmsare only going to pursuethe
design/build market if it is profitablefor them to doso. Do firmsbelieve
design/build isaviable, profitable way to bringa prgject tocompletion?

Survey Findings B Thevast majority o firm leaders(84%) believe design/build projects
aremoreprofitable than traditional projects. One of the most common

reasonsfirmscitefor this beief isthat design/build projects alow the
builder to havegresater control.

Firms that consider design/build projectsto be less profitablethan tra-

ditional projectsdo sofor reasonsincluding higher costsand increased
risk.

In your opinion, are design/builld projectsin general more or less profitable
than projects completed USi Ng “traditional” project delivery methods?
More profitable

........................................... 84%
Less profitable. . v v oo v vt i i e e 12%
UNSPeCIfied v v w i cne s s eirarar s ra s tarinnanrenronanesnonnns 4%

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)



Design/build profitability (continued)

Why are design/bulld projects h general more
profitable than projects completed using “tradi-
tional” project defivery methods?

O EEEEROES

Ability to directly manage all costs and to plan
and design to cost

Able to control costs more
Assumingowner/regulators don't hamstringde-
sign/build on project submittal requirements
Assumption of greater risk if managed properly
should produce greater reward

Because of ‘team effort." fewer documents are
used

Best value selection

Better control (2)

Better coordinationbetween AE and contractor
makes project more efficient and therefore
more profitable

Better defined scope and more efficiencies pro-
vide more value to owner and more room under
budget for higher contractor fees

Better risk control when true ‘team” relation-
ship exists

Budget control

But not enough yet— market still learningthe
value

Can control schedule

Client is buying value

Constant communication with owner prevents
outof-budgetchanges

Control

Control added early in the process

Control is in hands of those who can keep over-
all project on track

Control materials

Control of cost

Control schedule

Control scope

Control specifications

Cost savings

Costcontrol ability, but more risk

Costs are controlled continuously

FIGURE 14.2 (Continued.)

The downside of design-build (with counter-arguments in italics).
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Design firms paid for ideas, not hours
Design/build firm has opportunity to meet
scope more efficiently with right design
partners

Faster delivery speed

Flexibilityin design solutions with cost savings
and still maintain quality

For both design/build team and owner provides
increased time savings, reduced claims, im-
proved community relations

For integrated firms — control; client satisfac-
tion = repeatbusiness = profit

For our firm. we are entering the construction
side of the equation. which we didn't do before
Full control of the project

Higher design and construction fee

Higher fee

Higher profits for partnersby adjusting project
costs to accommodate profit

Higher risk

If estimated properly

If managed properly, more profit can be made
If properly managed

If you learn to identify, quantify, and manage
risk

It is not (usually) purely fee driven

Less competition (3)

Less litigation

Less time

Longer-termcustomer relationship

More control {2)

More control during project cycle

More control equals more cost/profit control
More control over schedule

More control over scope

More cushion/contingency to be spread out on
project

More input into the means and methods

Need to reduce risk by defining the project
Negotiated

No 'bad" projects

Critics of

design-build cite the following problems associated with general contrac-
tors, design consultants, and owners in a design-build mode, many of
whichrepresentingtitutional barriers that are often difficult to overcome.

The cultural differences between the architect and the general con-
tractor mustbe reconciled, since each may have had a different agenda
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Deslgn/build profitability (continued)

Why are design/bulld projects in general more \Why r e design/bulld projects In general less
profitable than projects completed using “tradi- profitable than projects using “traditional” pro-

tional” project delivery methods? (continued) ject delivery methods?
8 Not negotiating with public clients B Due to excessivemarketingand proposed prep
1 Opportunity to negotiate fee aration costs

H Revenue based on risk assumed. not hours B Emphasis shifts more to project satisfaction,

spent rather than client relationship—-decreasing
B Reward matches risk long-term continuingwork
R Risk, but you manage it B Have not overcome losses where team lost bids
B Risk/reward B Less opportunityfor change orders
B Scope coverage B More risk
B Solving client problems rather than building B Owner says. ‘Should have coveredthat in your
buildings price.”
8 Team work 0 Poor ability to quantify costs so early in project
B Teamingmentality B The higher risk

B The client is willingto pay for the additional
value of single point of responsibility

A Typically are negotiated work

8 Vaue

They are awarded on a fee basis, which is not
very sophisticated

Thought s that design/build is responsible for
all cost growth, regardlessof reason

B Too many unforeseenrisks
FIGURE 14.2 (Continued.)

based upon their experience with moreconventional 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-
nioudly. Theability to develop a design-build capability, with its poten-
tially higher profit levels, and an opportunity to negotiate contracts
rather than hard bid isa strong incentive to set aside those cultural
and institutional differences.

The owner may be placed in the role o traffic cop, having to insure
that their interests are being addressed. In the more conventional
design-bid-build program, thearchitect actsastheowner's agent and
ischarged with overseeing the contractor's obligations and responsi-
bilitiesto somedegree. | fthe owner engagesa CM, they will have their
trafficcop, or the owner can hire an experienced consultant to act as
their representative.

The cost savings generally touted asone d the advantages o design-
build are not alwaysthere. If none accrue, an owner may beleft with
the feeling that they have been "sold a bill of goods." |f the design-
build team has done a first-rate job of extracting the owner's pro-
gram, even if 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 someteam 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. Thisis 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 experienceleading to
mor e such projects.

Thechecksand balances present in the conventional design-bid-build
processare not fully present inthedesign-build delivery system. Once
again, employing a CM as the owner's agent or hiring an experienced
construction professional will provide the client with checks and
balances.

Both surety and insurancecompaniestake a much morecautiousrole
inthedesign-build process because their experienceto date has been
somewhat limited and the liability issues so clearly defined in the
design-bid-build processbecome intertwined. Surety concerns can be
lessened when the contractor isthe lead teamin a design-build ven-
ture since they will generally have had prior bonding experience.
Insurance issues are somewhat different i na design-build mode and
more and more insurance companies are becoming sophisticated in
their approach to this process.

Developing a Design-Build Capability

Several waysexist in which a general contractor can develop a design-
build capacity: hire an architect to providein-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 o
equity incentiveif they were earlier successfully employed by an estab-
lished firm. Thus, overhead will increase sharply and somelossesshould
beanticipated until suchtime asadditional projectsare brought in-house
and the added overhead has been absorbed. However, an experienced
architect may have developedalist of loyal clientsthat could formthecore
o thisnew 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 iscompleted, the JV dissolves. Thisisone
vehicleto combineboth design and construction and can beformed with
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either architect or builder asthe lead member. Licensinglawsin some
states may limit the ability of an architect to obtain a builder's license
or acontractor to practice architecture, so aninvestigation o any state
laws regarding such ventures needs to be made.

The JV must specify the rights, responsibilities, and obligations o
each member o the joint venture, which can be accomplished by creat-
ing a teaming agreement. The Associated General Contractors o
America (AGC) publishes a number o design-build-related contracts,
and their AGC Document No.499—Standard Form of TeamingAgreement
For Design-Build Project (see Figure 14.3) isan 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 offerstheliability protection o a corpora-
tion butisusually created for a single purpose or specificventure. Like
other businessentities, the LLC requiresthe services o an attorney to
setit up. Apart fromitslimited liability features, there are other ben-
efitsdof the LLC:

Unlike a regular corporation, no formal meetings are required and
therefore no minutes are necessary.

No corporate resolutions are required.
Thedistribution of profits can be individually tailored.

All business profits, |osses, and expenses flow through the corporation
to the individual members of the company, thus avoiding the double
taxation of paying corporate and personal taxeson the money earned.

The disadvantagesd anLLC are

The LLC isdissolved when a member diesor undergoes bankruptcy,
whereas a corporation can theoretically live forever.

Because of the nature o an LLC, lending institutions are reluctant
to providefunds without personal guaranteesfrom itsofficers.

Clientsmay bereluctant to do businesswith 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 o whois 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 CONTRACTORS OF AMERICA

AGC DOCUMENT NO. 499
STANDARD FORM OF TEAMING AGREEMENT
FOR DESIGN-BUILD PROJECT

This Agreement Is made this day of in Me year , ¢

by and between

TEAMLEADER +
(Name and Address)

and TEAM MEMBER *
{Narme and Address)

and TEAM MEMBER (if applicable) *
{Name and Address)

and TEAM MEMBER (if applicable) 4
(Name and Address)

Me parties collectivelyreferredto as the TEAM for services in connection with the following PROJECT

(Name, Location and Brisf Description)

for OWNER +
(Nameand Address)

AGC DOCUMENTNO. 499 « STANDARD FORM OF TEAMING AGREBVENT FOR DESIGNBUILDPRWECT
2001, The Assoc ated General Contractors of America

FIGURE 14.3 AGC document no.499— standard formof 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
N0.0115.)
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ARTICLE 1
TEAM RELATIONSHIP AND RESPONSIBILITIES

11 Thie Agreementshall define the respective respon-
sibliitles of the Team Members for the preparation of
responses to the Owner’s request for quellfications and
request for proposals for the Project. Each Team Member
agrees to proceed with this Agreement on the basis of
mutual trust, good faith and fair dealing and to use s best
sfforts in the preparation of the statement of quallfications
and proposalfor the Project, as required by the Owner, and
any contract arising fromt he proposal.

12 The Team Leader. L]

shall provide overall direction and leadership for the Team
and be Me conduit f or all communication with Me Ganer .
In addition Me Team Leader shall provide expertise In the
areas of (a) construction managementand construction;
(b) the procurement of equipment, materials and supplies;
(c)t he coordination and tracking of equipmentand materials
shipping and recsiving; (d) construction scheduling, budget-
ing and materlals tracking; and (e) administrative support.
The Team Leadeh representativeshall be: 4

Thii Team Member's representativeshallbe: _______ 4
1.5 Team Member, +
shall provide expertise in the followingareas:

L]
This Tear Member's represer hallbe: 4

16 Each TeamMember shall be responsible for its own
costs and expenses incurredin the praparation of materials
for the statement of qualifications and the proposal and in
the negotiation of any contracts ariiing from the proposal,
except as specifically described herein:

13 The principal design professional is Team Member,

, ¢
who shall performt he followingdesign and engineeringser-
vices required for the Project: 4

In addition this Team Member shall coordinatet he design

Any stipends provided by the Owner to the Team shall bé

acthvities 01 the remaining design professionals, if any. This shared On the following basis:
Team Member’s ref jve shall be: [}
14 Team Member. *
shall provide expertisein the followingareas: '
4

17 EXCLUSIVITY No Team Member shall participate
In Owner's selection process except as a member of the
Team, or participatein the submissionof a competingstate-
ment of qualifications or proposal, except as otherwise
. mutually agreedby all Team Members.

2

AGC DOCUMENT NO. 489 » STANDARD FORM OF TEAMING AGREEMENT FOR DESIGN-BUILDPROJECT
©2001, The Associated General Contraciors of America

FIGURE14.3 (Continued.)

"Whichfirm 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 predominanced contractors asteam leaders has
evolved for many practical reasons:



ARTICLE 2

STATEMENT OF QUALIFICATIONS
AND PROPOSAL

21 The Team Members shall use their best efforts to
prepare a statement of qualifications in response to the
request of the Owner. Each Team Member shall submit to
the Team Leader appropriate data and information concern-
ing its area or areas of professional expertise. Each Team
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
reasonableassistance to the Team Leaderin preparation of
the statementof quallfications.

22 The Team Leader shall integrate the information
providedby the Team Members, prepare the statement of
qualificationsand submitit to the Owner. The Team Leader
has responsibility for the form and content of the statement
of qualifications and aarees to consult with each Team Mem-
ber, before submission to the Owner, on all matters con-
cemingsuch TeamMember's area of professional expertise.
The Team Leader shall represent accurately the qualifica-
tions and professional expertise of each Team Member as
statedin the submitted materials.

23 If requestedby the Owner, the Team Members shalll
prepare and submita 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,
sufficientto complete and submit the proposal in the time
frame allowed by the Owner. A clear and concise statement
of the division of responsibilities between the Team Mem-
bers will be prepared by the Team Leader. The Team Leader
shall make all final determinations as to the form and content
of the proposal. m e Team Leader shall use its best efforts,
after the Team has qualified far the Project, to obtain the
contract award, and each TeamMember shall assistin such
efforts as the Team Leader may reasonably request.

ARTICLE 3
CONFIDENTIALINFORMATION

31 The Team Members may receive from one another
Confidential Information, including proprietaryinformation,
as is necessary to prepare the statement of qualifications
and the proposal. Confidential Informationshall be desig-
nated as suchin writingby the Team Member supplyingsuch
information. If required by the Team Member supplying the
Confidential Information, a Team Member receiving such
information shall execute an appropriate confidentiality
agreement. A Team Member receiving Confidential Infor-
mation shall not use such Inforrnation or disclose it to third

3
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partles except as is consistent with the terms of any
executed confidentiality agreernentand for the purposes of
preparingthe statement of qualifications, the proposaland in
performing any contract awardedto the Team as a result of
the proposal, or as required by law. Unless otherwise pro-
videdby the terms of an executed confidentiality agreement,
ifa contract is not awardedto the Team or upon the termi-
nation or completion of an contractawarded to the Team.
each Team Member will returnany Confidential Information
suppliedto it.

ARTICLE 4
OWNERSHIP OF DOCUMENTS

41 Each Team Member shall retain ownership of
property rights, including copyrights,to all documents, draw-
ings, specifications, electronic data and information pre-
pared, provided or procured by it in turtherance of this
Agreement or anv wntract awarded as a result of a suc-
cessful proposal. in the event the Owner chooses to award
a contract to the Team Leader on the condition that a Team
Member not be involvedin 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, electronic 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.

42 The Team Leader may use, reproduce and make
derivative works from such documentsin the performance
of any wntract. The Team Leader's use of such documents
Shallbe at the Team Leader’s sole risk, except that the Team
Member shall be obligated to indemnity the Team Leader for
any claimsof royatty, patent or copyright infringementarising
out of the selection of any patented or copyrighted materi-
als, methods or systems by the Team Member.

ARTICLES
POST AWARD CONSIDERATIONS

51 Following notice fromthe Owner that the Team has
been awarded a contract, the Teem Leader shall prepare
and submit to the Team Members a proposal for a Project-
specific agreement of association among them. (Such
agreement may take the form of a design-builder/subcon-
tractor agreement, a joint venture agreement, a limitedpart-
nership agreementor an operating agreement for a limited
liability company.) The Team Members shall negotiate in
good faith such Project-specificagreement of associationso

AGC DOCUMENT NO. 499 » STANDARD FORM OF TEAMING AGREEMENT FOR DESIGN-BUILD PROJECT

© 2001, The Associated General Cortractors of America

FIGURE 14.3 (Continued.)

Relationshipswithlendinginstitutions have created significantlines
d credit that are necessary in that business.

Long-term dealingswith surety provide easy accessto bonds.
A detailed estimating capability i s availablefrom alarge database of

current costs.
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mat a written agreement may be executed by the Team ARTICLE 6
Members on a scheduleas determined by the Team Leader
or by the Owner, if required by the request for proposal. The OTHER PROVISIONS

Team Leader shalluse Its best efforts, with the cooperation
of all TeamMembers. to negotiate and achievea written con-
tract with the Owner for the Project

This Agreementls enteredinto as of the date set forth above..

WITNESS: TEAM LEADER; *
[ J BY: 4
PRINT NAME: *
PRINT TITLE: 4

WITNESS: TEAM MEMBER:
[ ] BY: *
PRINT NAME: (]
PRINTTITLE: 4
WITNESS: TEAM MEMBER: *
[ ] BY: *
PRINT NAME: +
PRINTTITLE: *
WITNESS: TEAM MEMBER: +
4 BY: *
PRINT NAME: 4
PRINT TITLE: (]

12101

4

AGC DOCUMENT NO, 489 « STANDARD FORM OF TEAMING AGREEMENT FOA DESIGN-BUILD PROJECT
© 2001, The Associated General Contractors of America

FIGURE 14.3 (Continued.)

Rel ationships with subcontractors and thelegal contractsthat evolved
to establish and control these relationships isalready in place.

A cadre o experienced field supervisors and project managersare on
hand.

Accounting procedures to handl e 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 muchthe same
manner asthey subcontract work to thetrades. By negotiating the serv-
icesto be provided, and the interaction between contractor and subcon-
tractor (in this case, the architect and their design consultants), the
method o payment for services and other obligations and responsibili-
ties similar to a Teaming Agreement can be developed. This prime/
subcontractor relationship can effectively operate as a design-buildteam.

The architect as team leader. Architects often have very close relation-
ships with clients, and the institutional concept o the architect asthe
defender o theclient is hard to dismiss, adding much to their possible
role as team leader. There are other rationales behind the idea o the
architect acting asteam leader. These include the following:

A proven track record of successfully designing the type d project
currently under consideration

Extensive experiencein providing construction services
A nucleusd 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 I nstitute of Architects lifted
their ban ondesign-build. But by 1985they had issuedtheir first edition
o design-build documents. Asd 1996, a complete new series o design-
build documents for architects and others was avail able from AIA.

The architect as prime contractor; builder as subcontractor. Oneonly 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 A491-Standard Form d Agreement
Between Design/Builder and Contractor, which in 2004 superseded ATA
A141. These contracts were two part agreements:

Partl — Thecontractor isto providethe preliminary evaluation o the
owner's program, advise on the selection o materials and con-
structability issues, preparethe schedule and preliminary estimates,
and develop a fixed-price or guaranteed maximum price (GMP)
depending upon theform o contract.
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Part 2—This part o AIA A491is 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

Oned thefirst requisitesto consider in developing a design-build strat-
egy istoreview thecompany's accumul ated data base of historical proj-
ect costs for that segment of the design-build market the company
wishes to enter. What isthe contractor's experience? | sit in warehous-
ing, commercial office buildings, medical facilities?

What type of project(s) hasthe company successfully completedinthe
past five or ten yearsthat would lend itself to a design-build market-
ing approach?

Other issuesto consider:

I sthere a database of costsfor these projects, including square-foot
costs, unit costs, extractable component costsfor structures, finishes,
and M EPwork?

Doesthe company have deep experience i n conceptual estimatingand
have they utilized these skillsin negotiating work?

Hasthe company worked successfully with a cadre of subcontractors
experiencedin critical trades— structures and MEP— that they could
call upon as members of a design-build team?

Acompetent staff and a strong database of costsfor the selected sector
of theindustry will arm the general contractor with the tools necessary
tolet the world know that they have the necessary skillsto be consid-
ered a candidate for the design-build project under consideration.
Having worked well with an architectural firm or twoin a specificfield
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 befree. There will
belotsd ownerson"fishingexpeditions" without any real interest in pur-
suing a new design-build project, and these experienced design-builders
strongly recommend setting afeefor 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 aninitial 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 projectsinthe$10 million range, anini-
tial fee o $25,000 to $50,000 might be proposed, depending upon the
complexity and typed project under consideration. If accepted, thisini-
tial proposal would provide the owner with the following:

Afloor plan and a typical floor plan if multistoried

Wall sections and elevations— front and typical

Definition dof the structural system to be employed

Finish schedules, door schedules

One-line electrical drawing

Riser diagramsfor HVAC, plumbing, and fire protection systems
Outline specifications for all componentsincluded the previousentry
A narrative describing the design

Additional information that more closely defines the project—for
instance, catalog cuts and manufacturer's product brochures

Thetotal cost o the project will be included as either alump-sum or
guaranteed maximum price contract format.

If thisinitial phaseisacceptabletotheclient, the design-builder will
moveon to the next phase—at anincrementally increased cost. Thisnext
phase--call it Phase B—will provide the client with a 50-percent com-
pletedesign, but will include more defined plansdf all the construction
componentsand systemsviadetail ed specifications. Phase C will afford
theclient 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
totheclient 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
estimatefor arelatively nominal fee. If acceptable, gotothe next step.

m Step 2—Develop enough scope to provide a guaranteed maximum
price within a variance of plusor minus 5 percent.

Step 3—If acceptable, goto thecontract and develop construction doc-
uments while executing competitive pricing as the design proceeds,
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thereby creating thefast-track processthat will reduceinterest on cap-
ital and enable the client to occupy the facility more rapidly. Asthe
last buy-outs occur, generally the MEPs, the owner will be presented
withafairly good estimate of what thefinal GMPwill 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 o proposal, a small fee will be negotiated with the
client for thefirst stage, while a much larger feeisassessed to proceed
to Step 2. Thefinal step or stageisactually 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 cost/design eval uation process or the low bid, whichisvery
similar to design-bid-build.

Owners generally look for the following qualifications when consid-
ering adesign-build firm:
= The builder's financial and bonding capabilities

The design-build team's experiencein the type o construction being
considered

A track record of successful design and technical engineering
competence

Theexperience o both the designer and contractor's key personnel and
staff

Thefirm's overall experiencein 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 o on-budget performance

The design-build team's record o on-time delivery performance

The selection process

The most common selection process for awarding design-build projects
can take any one dof thefollowing paths:

Direct Selection: Similar to a negotiated contract process, an owner
may select a design-builder on the basis o 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 theowner will review each bid for compliance with
the program, preliminary design considerations, fees, thetimeframe
for design and construction, and the experienced 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. Alsoreferred to asthe"best value" selec-
tion, this method i s used by many owners. A series of technical crite-
riaissubmittedto a short-listed group o bidders, and uponthereceipt
of responses, an evaluation processto review each proposal is estab-
lished. Both cost and qualitative considerations are consideredin the
selection process.

Cost Competition: Much like the design-bid-build process, this selec-
tion method i s based upon a bidder's responseto afairly completeand
tightly prescribed set o requirements provided by theowner intheir
Request for Proposal (RFP). The owner, assumingthat all biddersare
submitting proposals of equal scope, then makes a selection based
upon the"low bid."

A typical contract between owner and design-builder isone prepared
by The Associated General Contractors of America—AGC Document
No0.400— Standard Form of Design-Build Agreement and General
Conditions between Owner and Design-Builder. Thiscontract, shownin
Figurel14.4, isincluded at the end of this chapter.

A typical design phase agreement between a design-build entity and an owner.
TheAmerican I nstitute of Architect's (ATA) Document A491—Standard
Form of Agreement between Owner and Design-Builder —isdividedinto
two parts. Part 1 dealswith the preliminary design, budget, and sched-
ules, and the submission and acceptance o the design-builder's proposal
prior to the execution of Part 2—the agreement for construction and
other services required to compl ete the design-build project. Whether this
specific contract formisused or not, this two-phased approach is nearly
standard practicein both private and public sector work.

The Basic Services clause in ATA A491 setsforth the elements to be
included in the proposal in order to obtai n acceptance by theowner and
thus proceed to Part 2, the completion of design and the start of con-
struction. These first-phase elementsinclude.

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 theform 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

This standard form agreementwas developed witht he advice and cooperation of the AGC Private Industry Advisory Coun-
cil, a number of Fortune 500 owners’ design and consrnm managers who have been g with AGC to dis-
cuss issues of mutual AGC gratefully ack ledges the rib mdfmssowners staff who participated in this
effort to produce a basic agreement for construction.

This Agreement is intended to be used in eonjunction with AGC Document No. 410 or 415.
TABLE OF ARTICLES

AGREEMENT

TEAM RELATIONSHIP
DESIGN-BUILDER'SRESPONSIBILITIES
OWNERSHIPOF DOCUMENTS
OWNER'S RESPONSIBILITIES
CONTRACT TIME

COMPENSATION

N e oA~ W DN e

This Agreament has important legal and i cor C tion with an y andan itant is encour-
aged with respect 10 its completion or modification.

AGC DOCUMENT NO. 400+ PRELIMINARYDES&G’I-BLHLDAGHEBIHIT BETWEEN OWNER AND DESIGN-BUILDER
© 1869, The Associated General Comraciorns of

FIGURE 144 AGC document no.400—Standard formof 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 schedulefor both the completion of the design and thestart
and completion d construction.

Astatement containingany deviationsfromtheowner's stated program.

Asstated previously, Phase 2 isbasically a contract for construction.
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AGC DOCUMENT NO. 400
PRELIMINARY DESIGN-BUILD AGREEMENT
BETWEEN OWNER AND DESIGN-BUILDER
ARTICLE1
AGREEMENT

This Agreementis madethis day of e
in the year by and between the 4
OWNER +
(Name and Address)
andthe
DESIGN-BUILDER *
(Name and Address)
for preliminary services in connection with the following
PROJECT *

(Name, locationand brief description)

Notice to the parties shall be given at the above addresses.

2

AGC DOCUMENT NO. 400 » PRELIMINARY DESIGN-BUILD AGREEMENTBETWEEN OWNER AND DESIGN-BUILDER
© 1900, The Associated Genaral Confractons of America

FIGURE 144 (Continued.)

Formalizing the design-build team in two phases. The team o contractor,
architect, engineer, and possibly some key subcontractors will form the
basisd thedesign-buildteam either in acontractor- or architect-ledteam.

Becauseadesign-buildventure withan owner may beatwo-part affair,
as described previoudy, so must the relationship between the design-

build team follow thistwo-part, or two-phased, relationship.
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ARTICLE2
TEAM RELATIONSHIP
gged onmg t%‘g%ecr) Pudslp 50% t-%#g?a{iragésaﬁnta %rr?d

shall take all actions reasonably necessary to perform this
Agreementin an economical and timely manner.

ARTICLE3

DESIGN-BUILDER'SRESPONSIBILITIES

31 The Design-Builder shall exercise reasonable skill

and judgment in the performance of its services. Archi-
tectural and engineering services shall be procured from
licensed, independent design professionals retained by
the Design-Builderor furnishedbv licensed employses of
the Design-Builder, or as permittedby the law of the State
where the Projectis located. The personor entity provid-
ing architectural and engineering services shall be
referredto as the Architect/Engineer. If the Architect/Engi-
neer is an independent design professional, the archltec-
tural and engtneering servicesshall be procured pursuant
to a separateagreementbetween the Design-Builder and
the Architec/Engineer. The standardof care for architec-
tural and engineering services performed under this
Agreement shall be the care and skill ordinarily used by
membersof the architecturaland engineering professions
practicing under similar conditions at the same time and
locality. The Architect/Engineer for the Projectis___
¢

32 The Design-Builderi s responsiblefor the following
PreliminaryDesign-Build Servicss:

321 OWNERS PROGRAM If requested by the Owner
as an Additional Servics, the Design-Buildershall agsist the
Owner in the development and preparation of the Owner's
Program, which is aninitial descriptionof the Owner's objec-
tives. The Owner’s Program may include budget and time
criteria, space requirements and relationships, fiexibility and
expandability requirements, spacial equipment and s
and site requirements.

3.22  PRELIMINARYEVALUATION The Design-Builder
shall review the Owner's Program to ascertain the requlre-
ments of the Project and shallverify such requirementswith
the Owner. The Desian-Builder'sreview shall also provide
to the Owner a preliminary evaluationof the site withregard
to access, traffic, drainage, parking, building placement and
other considerationsaffectingthe building, the environment
and energy use, as well as informationregarding applicable
governmental laws, regulations, and requirements. The
Design-Buildershallreview the Owner’s existingtest reports
but will not undertake any independent testing nor be
required to fumnish types of information derived from such

3

testingin its preliminaryevaluation. The Design-Builder shall
also propose alternative architectural, clvil, structural,
mechanical. electrical and other systams for review by the
Owner, in order to determinethe Most desirable method of'
achievingthe Owner's requirementsin terms of cost, tech-

nology, quality and speed of delivery. Based upon fts review

mr%?%%g’s?gmmowﬁﬁehmmaw

Evaluation of the Project's feasibility for the Owner's accept-
ance. The Design-Builder's Preliminary Evaluation shall
specificallyidentify any deviations from the Owner's Pro-
aram.

32.3 PRELIMINARY SCHEDULE The Design-Builder
shall provide a preliminary schedule for the Owner's written

ayndNihethedule shall show it -
eefdreandthechedule shall s AecLng A tisinnest the
Owner's completion requirements.

32.4 PRELIMINARY ESTIMATE The Design-Builder
shall prepare for the Owner's written approvala preliminary
estimate 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 preliminaryestimate exceeds the Owner's

budget, the Design-Buildershall make written recommen=
ABIRRE 1A THE THmar

3.25 SCHEMATICDESIGNDOCUMENTS The Design-
Builder shall submit for the Owner's written approval
Schematic Design Documents based on the agreed upon
Preliminary Evaluation. Schematic Design Documents shall
include drawings, outline specifications and other concep-
tual documents illustrating the Project's basic elements,
scaleand their relationship to the Worksite. One set of these
Documents shall be fumished to the Owner. When the
Win-Builder submits the Schematic Design Documents,
the Design-Builder shall identify in writing all material
changesand dewviations from the Design-Builder'sprelimi-
nary evaluation, scheduleand estimate. The Design-Bulider
shall update the Preliminary Schedule and preliminaryesti-
mate based on the Schematic Design Documents.

3.2.6 ADDITIONAL SERVICES The Design-Builder shall
provide the following Additional Serv'ces:

AGC DOCUMENTNO. 40¢ » PRELIMINARY DESIGN-BUILD ACRERVENT BETWEEN OANER A\D DESIGNBULDER
America

© 1889, The Associated General Contractors of

FIGURE 14.4 (Continued.)

The teaming agreement

One d thefirst agreementsto be created when a design-build venture
isbeing consideredisthe teaming agreement (see Figure 14.3) between
the contractor and designer to designate therightsand responsibilities
o each participant duringthe proposal stage. If thedesign-build proposal



ARTICLE 4

OWNERSHIP OF DOCUMENTS

41 Upon the making of payment as required by this
Agreement, the Owner shall receive ownership of the prop-
erty rights, except for copyrights, of all documents, drawings,
specifications, electronic data and information prepared, pro-
vided Or procured by the Design-Builder. fts Architect/Engi-
neer, Subcontractors and consultants, and distributedto the
Owner for this Project (Design-Build Documents™). The
Owner shall not have the right to use, reproduce and make
derivative works fromthe Design-BuildDocuments for other
projects without the written authorization of the Design-
Builder, who shall not unreasonably withhold consent. The
Owner's use of the Design-Build Documents on other proj-
ects or withoutthe Design-Builder'swritten authorizationor
involvementis at the Owner's sole risk, and the Owner shall
defend, indemnifyand hold harmlessthe Design-Builder, its
Architect/Engineer, Subcontractors end consultants, and the
agents, dicers,  directors and employees of each of them
fromand against any and all claims, damages, losses, costs
and expenses, including but not limited to attorney's fees,
costs and expenses incurredin connectionwith any dispute
resolutionprocess, arising out of or resultingfrom such use
of the Design-Build Documents. The Deslon-Builder shall
obtain from& Architect/Engineer, Subcontractors and con-
sultants property rights and rights of use Mat correspondto
the rights given by the Dasign-Builderto the Owner in this
Agreement

ARTICLES

OWNER'S RESPONSIBILITIES

51 The Owner shall provide to the Design-Builder all
relevant information for the Project, including the Qwner's
Program, unless the Owner's Program is developed and
prepared with the assistance of the Design-Builder as an
Addltional Service. The Owner shall timely review and
approve schedules, estimates. Schematic Design Docu-
ments,and other documentsprovidedunder this Agreement.

52 OWNERS ELECTION TO PROCEED if the
Owner elects to proceed with the Project beyond the Pre-
liminary Design-Build Services providedin this Agreement,
the Owner and the Design-Buildershall enter into an addi-
tional 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 forthin this Agreement.
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ARTICLE6

CONTRACT TIME

61 The Design-Builder's Services provided under this
Agreement shall commenceon or about *
,and shall be completed
on or akxat, .

ARTICLE7

COMPENSATION

71 The Owner shall compensate the Design-Builder
monthly for Preliminary Design-Build Services and any Addi-
tional Services performed under the Agreementon the fol-
lowina basis: .

(State whether a stipulatedsum, actual cost or other basis.
If a stipulated sum, state what portion of the sum shall be
payable each month.)

AQC DOCUMENT NO. 408 » PRELIMNARY DESGNBUILDAGREEVENT 8ETWEEN OAMNER AND DESIGN-BUILDER

© 1889, The Associated General Contractors of America

FIGURE 14.4 (Continued.)

isultimately accepted by the owner and a contract for design and budget
(Part 1Lor PartA) isawarded, the design-build team will use the team-
ing agreement asa guideinthe preparation o acontract 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 o responsibility between team members
and dealing with theissues during the proposal stage, which, hopefully,
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72 Reimbursable expenses under this Agreement shall

include: *

{List those reimbursable expenses that are not included

above.)

This Agreement is entered inte as of the date entered in Article 1.

ATTEST: + OWNER L]
BY. ¢
PRINTNAME *
PRINTTITLE *

ATTEST: + DESIGN-BUILDER: +
ay. L]
PRINTNAME *
PRINTTITLE L
3/00

AGC DOCUMENT NO. 400 * PRELIMINARY DESIGN-BUILD AGREEMENT BETWEEN OWNER AND DESIGN-BUILDER
@ 1898, The Associnted General Contraciors of America

FIGURE 14.4 (Continued.)

will terminate when an award for construction (Part 2 or Part B) is
executed.
Theteaming agreement will concernitself with thefollowingissues:

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 o Responsibility among Team Members
During the proposal stage
Duringthe construction stage
During post-construction

The Proposal Preparation Stage

Which party will prepare thetechnical and design work necessary
to comply with the owner's Request For Proposal (RFP)? Will the
architect bethelead in the design work, or will the various design
disciplinesreport to the general contractor asthe Team Captain?
How will thecostsfor the proposal preparation and presentation be
shared?
If confidential information, such as financial statements, must be
shared by theteam members, how will thisconfidential and/or 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 o penaltiesif one party or the other withdraws
from the proposal processand the remaining membershaveto seek
the services o other participantsor abandon the project.
Pre-Client Contract Award I ssues

Agreement on the design-build team contract format

Agreement on the scope dof participation and corresponding remu-
neration for services

Establish construction and design feesto be incorporated into the
design-build contract with the owner

Establish a contingency amount for both design and construction
Set proceduresfor the coordination and tracking of design withthe
construction budget, and how adjustments are to be madein order
to meet the budget

If thereisa savingsclausein the contract with the owner, how are
savingsto 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



348  Chapter Fourteen

as the owner will investigate the design-build team's capabilities, so
must thedesign-build team investigate the owner's ability to providethe
management structure to support such aventure. Somed thequestions
that ought to be asked, or areasto 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
capabled dealing with design and construction professional s?

Will these owner representatives have the power to act, or will they
only be conduitsto decision makers? And will those decision be made
promptly?

Will any outside consultants join the management team, and if so,

what will betheextent 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?

Doesthe owner require hands-on involvement in the design and con-
struction phases in order to feel comfortable with the process? Will
their representativesrequire notification o all meetingsin casethey
wish to attend?

Other owner responsibilitiesto be considered. Ownersin thedesign-build
process, generally retain responsibilities relating to physical site
conditions— not to be confused with sitework —and in that respect fur-
nish thefollowinginformation and/or services.

Property surveys, metes and bounds, topographical studies, theloca
tion o existing utilities

Geotechnical surveys o subsurface conditions, and test borings for
foundation-bearing design determinations

Temporary and permanent easements, zoning compliance, notification
o any encumbrances affecting land use; any rules, regulations, or
ordinances that would affect the type d construction being considered

m Alegal description d the property
Any existing records or drawings o previousstructureson the site

Any environmental or hazardous conditions studies pertainingtothe
site, such asimpact studies

Other documents to sufficiently establish the size o the project; the
anticipated quality levels; a description of the structural, MEP sys
tems and types o materials to be used in the project.
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Contract Provisions Unique to
the Design-Build Process

Thetwo-part contractual relationship between thedesign-builder andthe
owner includes atermination clausethat can be affected in oned twoways:

By either party, upon seven (7) days noticeif the other party fails to per-
form "substantially in accordance with the terms through nofault of the
party initiating the termination.” A "no fault" provision. or By the owner
without cause, upon at 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
thedate o termination along with reimbursable and termination costs
attributed to that termination, including a reasonableamount for over-
head and profit.

ThePart 1agreement generally providesfor aninitial payment upon
the execution of theagreement. During thelifed the Part 1agreement,
the design-builder may receivereimbursement of expensesonthebasis
of "multiples" of theamountsactually expended, if alist of reimbursable
expenseswasincluded in that agreement. Thisallowsthe design-builder
torecapture some costs during thedesign phase, includingoverhead and
profit.

Special provisions of design-build contracts

The standard of care provision. Toensurethat thedesigners will usethe
same degree of professionalismin preparing a design for a design-build
project as they would for a design-bid-build project, a standard of care
provision, similar totheonelisted next, isoftenincludedin 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 and/or engineering profession practicing
under similar conditions at the same time and locality. Notwithstanding
the previous, in the event that the contract documents specify that por-
tions o the work are to be performed in accordance with a specific per-
formance standard, the design services shall be performed so asto 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 eventsaserrorsor omissionsthat may have
occurred during the design, review, and approval stages. These contin-
gency clauses must bevery explicit and leave no doubt in anyone's mind
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why they arethere and for what purpose they may betapped. Onesuch
clausein a GMP contract could read asfollows:

The GMPincludesa contingency intheamount of $ whichisavail-
ablefor the design-builder's exclusive usefor coststhat areincurred i n 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 costsinclude trade buy-out differ-
entials, overtime, accel eration, costsin 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 changesin the scope or any other items which would
enable the contractor to increase the GMP under the agreement. The
design-builder shall notify theowner of all anticipated charges against the
contingency.

When thiscontingency issueisdiscussed with theowner, 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
definetheir program, any deviationsto 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:

Thedesign-builder's proposal shall specifically identify any deviationsfrom
the owner's program, the identification of which shall be set forth on a
separate exhibit in the proposal identified aseither Exclusionsor Deviation
List. Incased aninconsistency, conflict, or ambiguity betweentheowner'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 (excludingthe Deviation or Exclusion List)

Some owners may include an "intent" clauseinthecontract toinsure
that the design-build team fully understandstheir program, particularly
when the design documents are not fully complete at contract signing.

Theintent of the contract documentsistoincludeall of the work required
to completethe project, except those portions specifically excluded (and set
forthin the Exclusion/Deviation List mentioned earlier). 1tisacknowledged
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that as o 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, asa 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 subcontractorin the
design-build process

A design-build team will be strongly advised to assemblea select group
o qualified subcontractorsand suppliers during the proposal stage and
actual design stage.

Contractors, architects, and engineers recognizethevalue that expe-
rienced, quality subcontractorscan bring tothe table during theinitial
stage of a project's development. The subcontractor's intimate knowl-
edge o cost, constructability, what works, and what doesn't work is
invaluableto both builder and designer whether devel oping 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— andif they prove themselves, they can develop
long-term relationships with the design-build team. Subcontractor
involvement with the contractor duringthedesign-build exercisecantake
several forms, some of which may bedifferentfrom their relationshipin
a design-bid-build project. Key subcontractors assembled in the early
stagesdf the project require sometype of commitment in order to entice
them to expend their time and money in the project. The subcontractor
may agree to fully participatein the processin 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 thefollowing:

If the project proceeds, will these subcontractors be awarded con-
tractsfor their particular scope o work via a negotiated contract?

If the project isaborted along the way, will the subcontractorsand ven-
dors expect to be compensated for their involvement to date, and if so,
what will betheorder o magnitude o their compensation, and who will
pay them (another item to beincluded in the teaming agreement)?

If the project proceeds to contract, but along the way the owner
requiresthat competitive bidsbe obtained for all major itemsaof work,
will these subcontractorsagree to that arrangement?

Thismeeting d the minds needsto beworked out early inthe game. An
owner may initially elect to accept alump-sum construction contract, but
asthe project proceedsthrough the design stage, may elect to switch toa
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GMP contract and therefore wish to receive competitivebidson all items
o work. The project manager should be prepared for thisturn o 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 o work being defined i nthese preliminary doc-
uments. Now is not thetimeto scrimp on thecosts o reproducibles, even
if insufficient sumswere not included in the estimate. Copies o the DD
drawingsshould bedistributed to all interested parties. Subcontractors
should be sent copies o 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 partieswill be
asked the same questions:

I sthe owner's program being met?
Doesit appear that the emergingdesigniscompatiblewith the budget?

If theanswer tothe preceding question is'Yes,” nofurther questions
needtobeasked. If theansweris"No," then three more questions will
be necessary: Why not? Where isthe scopeincrease? And what dowe
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 toinsure 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
specificationshas been completed and accepted by all parties ascontract
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 agreementsor vendor purchase orders are being
finalized, it is not uncommon to hear, "l never agreed to that™” or 'Y ou
dorecall, | took exception tothat™ or"Don't you recall that | said my price
included X and not Y which is part of the plansor specifications."
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TABLE14.1 Design-BulidTeams Assume Risks Different from Those Associated with
the More Conventional Deslgn-Bid-BuildProcess

Risk Category Traditional Design-Bid-Build Design-Build
Geotechnical services Owner Design-builder
Design criteria Owner Design-builder
Design defects Owner Design-builder
Constructability Owner Design-builder

Detailed notes taken during this period of intense "give and take"
may proveinvaluable 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
frominitial proposal through design devel opment and well into the con-
struction process. So allocation o the company’s manpower needsto be
reviewed when consideringembarkingon 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-buildprocessasnotedinthefollowing. Not only will
thedesign-builder assumerisksassociated with the design o thestruc-
ture, but may also assume responsibility for site conditions if they are
requested by an owner to provide geotechnical services. Some design-
builders excludethis service and request that the owner providebasic
geotechnical surveysfor evaluation. (See Table 14.1.)

Design-Build in the Public Sector

In July 2004, the Commonwealth of M assachusetts became the 46
state to adopt design-build as an acceptable project delivery system.
One universal benefit from design-build, as reported from states sur-
veyed by theAmericanAssociationd State Highway and Transportation
Officials(AASHTO) in 2002, is morerapid delivery time. In Florida, a
review o 11 completed design-build projects revealed a 36-percent
decreasein design and construction time, whilein North Carolina, their
department o transportation, NCDOT, reported that the speed and
innovations provided by design-build can shorten some highway proj-
ects by three years.

Public agency contracting methods. V ariousmethods were developed to
create a public-private partnership that would alow private corporate
innovation and participation while preserving the public interest. In
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response, these states began to develop a series o 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 vaue: An award based on the combination of price and qualita-
tive evaluations.

Equivalent design/low bid: A best value selection where technical
submissionsarefollowed by a critique of the proposal and respondents
are afforded an opportunity to change their design and adjust their
bid accordingly.

Fixed-pricedesign: Theagency's Request for Proposal (RFP) contains
the maximum cost o 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 thefederal level, Federal Acquisition Regulation
(FAR) 48FAR, Chapter 1, Part 15isrepresentative of the way in which
atwo-part design-build proposal isoffered, a process which many states
have adopted.

m Part 1 or Part A: This portion o the RFPis devoted to establishing
the bidder's qualifications, which will be evaluated before shortlist-
ing and proceeding on to the next phase. This questionnaire invites
responsesto:

Verify the bidder's technical competence and experience inthetype
of project being considered.

Document past performance of the proposed design-build team—
both contractor and design consultants.

Detail thecapacity o theteamto meet thecriteriaincludedin theRFP.
Answer other factors that may be appropriate to the specific situa-
tion or project at hand.

Part I or Part B This phase d the RFP requires bidders to:
Provideatechnical proposal to meet the goalsestablished by theagency.
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 o the business.
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Sustainability and Green Buildings

InJunel1993, 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 policiesto guidethiscountry toa more environment-
friendly approachinthecoming new century. | n 1996, the Council issued
their report Sustainable Americathat essentially started this country
down the road to a new way o looking at the impact we all have on
nature's fragileandintricateframework. Asaresult, the word sustain-
ability entered thelexicon o architectural, engineering, and construc-
tion communities.

Paul Hawkins, in his book The Ecology o Commerce, provides a
precisedefinition of theterm: " Sustainability i san economicstate where
the demands placed upon the environment by people and commerce
canbemet without reducing thecapacity of the environment to provide
for future generations."

Green building constructionis based upon designs that are more envi-
ronmentally sensitive, and that preserveour physical resources. Thetwo
topics— sustainability and green buildings— have since become main-
stream, and both public and private ownersrecognizethe savingsthat
can result from incorporating many o these environmentally friendly
schemesinto their building programs.

Advocates of green buildings can nolonger beviewed as'tree huggers”
as more communities and corporations seize upon new opportunitiesto
affect savings, protect the environment, and create more public aware-
ness of the growing need to preserve our planet. The process of build-
ingfactories, office buildings, and homes hashad a major impact on our
ecosystem in the past, but it is a process that can be mitigated and
turned around.

355
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The Impact of Construction
on the Environment

Commercia and institutional buildings have a dramaticimpact on our
environment.

Buildingsinthe United Statesconsume 36 percent of our total energy
use and 65 percent o 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 o all potable water.

The U.S. Department of Energy reports that there are 4.6 million
commercial buildingsinthe United States, occupying morethan 67 billion
squarefeet o space, and these buildingsconsume one-sixth o theworld's
fresh water supply, half o the virgin wood harvested, and two-fifths of
our materials and energy reserves.

Thisprovidesimpetusto the sustai nable movement: we must preserve
what we have because our resources are not limitless.

Ascontractors, we have agreat deal of control over our environment —
from recycling asphalt, concrete, and rebars to reducing harmful emis-
sions by properly maintaining equipment that usesfossil 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 meanscreatingdesignsthat seek
to balance the short-term goals o 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 thanfight it.

Using fenestration to let natural light into the building employs the
latest technology o 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 coolingloads,
as well as their related energy costs. Oriented strand board (OSB)
and medium density fiberboard (MDF) are two perfect examples o
sustainability — using waste and recycled wood products to create new
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products that, i n some cases, are more durabl e and more maintenance-
free than the virgin wood from which they came.

Whole-buildingdesign

Whole-building design is a process wherein the building's structure,
envelope, interior components, mechanical and electrical systems, and
evenitssiteorientation areviewed holistically. Thewhole-building con-
cept considers site, energy, material s, indoor air quality, acoustics, nat-
ural resources, and their interrelationship with each other.

I nthis 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
Reducing both capital and maintenance costs

Reducing the environmental impact of the building to the site and
environs

Increasing occupant comfort, health, and safety
I ncreasing employee productivity

The history of green building construction in this country is proof
that all of these requirementscan be met, and at little or noinitial cost
tothe project. The cost-effectiveness o these green buildings, over the
somewhat long term, is just beginning to be documented, and it validates
their reasonfor being. But let's discusstheterm sustainability intoday's
vernacular alittle closer.

LEED versus sustainability. Sustainability is the process involved in
designing and building an 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 o standards and certifi-
cation for accreditation purposes. LEED addresses a variety o types of
construction, all with one purposein mind: to define high-performance
buildingsthat areenvironmentally 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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s LEED-H: Homes
LEED-ND: Neighborhood Development
The rating systems were developed by the USGBC committees and
alow for four progressivelevels o certification:
m 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.

Sustainablesites
m Energy and atmosphere

Water efficiency

Indoor environmental quality

Materialsand resources

Innovationin design

Within each credit area, a number of pointscan be earned, thetotal
of which determinesthelevel of certificationachieved. For example, the
total number of award pointsis 69.

Basic certification requires 26—32 points.
Silver certification requires 33-38 points.
m Gold certification requires 39-51 points.
m Platinum certification requires 52 points or more.

The Basiccertificationlevel 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
onthesite. Thetotal number of points availablefor a sustainablesite,
for example, is 14, with one point offered when thecriteria for each ele-
ment has been achieved. These 14 areas are concerned with

m Erosion and sedimentation control
m Site selection
Urban redevel opment
Brownfield redevelopment
Alternative transportation — publictransportation access
Alternative transportation— bicycle-friendly
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m Alternative transportation— alternativefuel 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
m | andscapeand exterior design to reduce heat islands, nonroof surfaces
m | andscape 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
typed LEED certification program for construction or major renovation
work intheir publicfacilities. Bidderson these designated projects will
haveto show proficiency in delivering LEED-certified buildingsin order
to be qualified.

Of the 41 nationwide municipal participants, the following shows a
few program specifics:

m Atlanta, GA: All city-funded projects larger than 5000 square feet
(465 square meters) or costing at least $2 million must meet a LEED
Silver Rating Level.

Austin, TX: LEED certificationisrequired on all public projectslarger
than 5000 gross squarefeet (465 square meters).

Berkeley, CA: Municipal buildings larger than 5000 squarefeet (465
square meters) were required to be LEED-cert  edin 2004; in 2006,
buildings of thissize must achieve Silver certification.

m Dallas, TX: All city buildings larger than 10,000 square feet (929
sguare meters) arerequired to haveat 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 at a minimum.

Kansas City, MG All new city buildings must be designed to meet
LEED Silver certification at 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.

m Scottsdale, AZ: 1nMarch 2005, the city passed Resolution 6644 requir-
ing all new public buildingsto be certified as LEED Gold.
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I n Canada, the number o 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 devel opers have al so recognized thevalue d green buildingsboth
intermsd 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 downtownin
Battery Park City is 35-percent moreenergy efficient than required by
code, resulting in 67-percent lower power demands. During construction,
93 percent o recoverable materials were diverted from the local land-
fills. The $1billion 1 Bryant Park building in Manhattan, when com-
pleted in 2008, will have glass double-wall technology that actually
dissipates thesun's heat, will have under-floor ducts, carbon dioxidesen-
sorstoinsuretheflow o fresh air, and a rainwater and waste water col-
lection system that is estimated to save 10.3 million gallons o water
annually.

Out West, Toyotaembraced green building technology with their new
$87 million sales campusin Torrance. This 624,000-square-foot facility
has 53,000 squarefeet o solar panelsthat generate 536 kilowatts and
is projected to pay for itself in seven years. Motion sensors control all
o thebuilding's lighting, and ceramic floor tilesare madefrom recycled
glass and recycled concrete.

Pennsylvaniain the LEED. Pennsylvania's Department o Environmental
Protection has been at the forefront of green construction with five
LEED-registered projectson stream as o 2005. The state's first LEED
Gold-levd green buildingwasbuiltin 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 DEPreportsthat their LEED Silver-level buildings
cost virtually the same as conventional construction.
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Even the Pentagonis interested in savings. Hensel-Phel ps Construction
Company, while working on a Pentagon renovation project, discovered
awheat-straw board product that was suitable to use as backer boards
in electrical closets. Thissimple substitution of product saved the gov-
ernment $30,000.

Some Design-Build/Sustainable
Building Guidelines

Thereare eight simple principles d sustainable design that Tony Loyd
and Donald Caskey, senior vice presidents and principals of Orange
County, California—based Carter & Burgessset asguidelines to design,
construction, and operation:

A multidiscipline, integrated approachisthe key to success.
Simpleis 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 first costs (in the age old
battle between capital versus expenses).

® Minimize energy usein the selection of building material's, mechan-
ical systems, and appliances.

Since maintenancedf the structureisimportant, plan accordingly.

Build with local materials whenever possibleto reducetransportation
costs. Local materials may be better suited to that environment.

Consider passive strategies whenever possible, such asbuilding orien-
tation, overhangsand sun shades, thermal mass, and natural lighting.

Are green buildings more expensivethan
conventional construction?

A study o the cost and benefits of green buildings was conducted by the
Stated Californiaafter Governor Gray Davisissued Executive Order D-
16-00inAugust 2000 that funded the research. The complete study, titled
AReport to California's Sustainabl e Building Task Force—October 2003,
is available on the Internet at www.usgbc.org/Docs/News/News477.pdf.

Thisrather 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 officesand schools.
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Level of Green Standard ~ Average Green Cost Premium

Level 1 = Certified 0.66%
Level 2 — Silver 2.11%
Level 3~ Gold 1.82%
Level 4 = Platinum 6.50%
Average of 33 Buildings 1.84%

Source: USGBC, Capital E Analyss

FIGURE15.1 Thepremium costsassociated with thefour
certificationlevelsestablished by USGBC.

AverageGreen Premlum vs. Level of Green Certlflcation
(for Offices and Schools)
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§

8.00%
4,00%
2.11% 1.52%
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o.00% — N ’ ,
Level 1-Certifled Level 2-Silver Level 3-Gold Level 4-Platinum
(8 bidga) (18 bldgs) (8 bldgs) (1 bidgs)

Level of Green Certlflcation

Source: USGBC, Capital E Analysis

Year of Completion Average Green Cost Premium
1997-1998 2.20%
1999-2000 2.49%
2001-2002 1.40%
2003-2004 2.21%
Avg. of 18 Silver buildings 2.11%

FIGURE 152 The average premium for green officesand schools.
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Whilethetotal number o buildingssurveyed in thisTask Force study
isnot large, only 33, it does reveal that, in general, green buildings have
an average premium cost o just about 1.84 percent.

Green costs are coming down every year asadditional architectsand
engineers, equipment manufacturers, and buildersbecome more famil-
iar with the concept and gain greater experience inits development.

This California study indicated that minimal increases in upfront
costsd about 2 percent would, on average, result in life-cycle cost sav-
ingsdf about 20 percent. For example, aninitial investment o $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 o the
building, according to the findingsin the report.

Thefinancial benefitsd green buildings, as pointed outin thesurvey,
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 o the
workers occupying these types of buildings.

The energy costs and water savingswere rather easy to predict, but
the productivity and health gains were much less precise and much
harder to predict. Figure 15.3 showsthe percent o reduction in energy
costsfor certified, silver, and gold certifications.

Certified Silver Gold | Average
Energy Efficlency (above
standard code) 18% 30% 37% 28%
On-Site Renewable Energy 0% 0% 4% 2%
Green Power 10% 0% 7% 6%
Total 28% 30% 48% 3%

Source: USGBC, Capital E Analysis

As discussed above, green buildings use an average of 30% less purchased energy than
conventional buildings. In addition, green buildingsare more likely to purchase" green power"
for electricity generated from renewable energy sources. Green power purchases can take two
forms:

e Customers can purchase green power directly from their utility or from a loca green
power provider. In this case customers are paying for electricity generated from
renewable energy sources, typically by alocal provider in the state or utility jurisdiction.
About 40% of US electricity customers havethis option.

e Customers can purchase green certificates, or green tags. In purchasing green
certificates, a customer is buying ownershipof the reduced emissions(and by implication
the environmental and health benefits) associated with renewabl e power, even thoughthe
green generating facility is frequently not in the customer's vicinity. All electricity
consumers havethis option.

FIGURE 15.3 The percent o reduction in energy costs for certified, silver, and gold
certifications.



364 Chapter Fifteen

Let's take alook at some o the positive effectsattributabl e to green
building constructionin the Californiastudy, effectsthat will obvioudy
vary from state-to-state, but which nonetheless represent an order o
magnitude that can be adjusted accordingly.

Energy Use. Thesebuildingswere 25- to 30-percent moreenergy efficient
when compared to ASHRAE 90.1-1999. | nteractions 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 areasin this country, air conditioning is the over-
riding requirement, particularly in buildings with high occupancy rates;
therefore, special attention needsto be paid to this building component.
Innovative approaches to satisfying cooling loadsinclude

Incorporating moreefficient lights, task lighting, sensorsto cut unnec-
essary lighting, and using daylight, which will not only reduce power
consumption but also reduce coolingloads

Increasing ventilation effectiveness, which will help cut coolingloads
during peak periods through improved system optimization
Usingunder-floor air distribution systems; used an under-floor plenum
to deliver space conditioningtypically cutsfan and coolingloads

Commissioning in a systematic approach to insure that systems as
designed areinstalled and are operating as planned.

Using heat island reduction measures; increased roof reflectivity will
lower building temperatures and reduce cooling loads. Albedoisthe
unit used in measuring thereflectivity o solar energy strikingaroof—
the higher the Albedo number, the higher the reflectivity.

Generating energy onsite via photovoltaics, which in some climates
can generate 20 percent o total consumption

Projected savings

The Californiastudy showed that the reduction in energy costswill pro-
videthefollowingenergy savingsover 20 yearsusing the present value-
cost analysis:

Thirty-percent reduced consumptionat an electri citzy priced $0.11 per
kWh isabout $0.44/ft*yr X 20 years= $5.48 per ft".

The additional value o peak demand reduction from green buildings
was estimated at $0.025/ft%yr X 20 years= $0.31 per ft*.

Together, thetotal 20-year present value o energy savingsfromatyp-
ical green buildingis $5.79 per ft.
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Water conservation. Green building water conservation isdivided 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—iscaptured and
used for lawn and plantingirrigation.

Onsite stormwater is captured for use onsite or to recharge ground-
water tables.

Recycled or reclaimed water is made availablefor other uses.

The California studies showed that, taken all together, these meas-
urescan reduce water consumptionin thebuilding tolevels 30-percent
lower than code requirementsand can reduce exterior water demands
by as much as 50 percent. | nareaswherewater supplies are being over-
loaded, reclaimed water projects are taking on added importance. The
Bay Aread Californiaexpectsfully 50 percent of their new water supply
tocomefrom reclaiming. These reclaiming projects typically cost about
$600-$1100 per acre/foot based on estimates from the East Bay
Municipal Utility District.

Wastereduction. Weareknown asthe disposable generation: use some-
thing a few times and discard it. I n fact, packaging costs often exceed
thevalue of theitem these days, and that outer package always seems
500-percent larger than the product itself.

Reducing wasteisa 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 placeto dump their waste. Californiaesti-
matesthat their total annual waste, asof 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 attemptsto reduce waste and focus on recycling and
reuse— twothings which can begin during the construction processand
continue on throughout the lifetime o the building.

Stepsthat can betaken during construction to start thisprocessinclude

Reusing and minimizing construction and demolition debris, and
diverting some o it from landfills to recycling facilities. Good exam-
ples of this are recycling cast-in-place concreteto remove rebars and
then converting the concrete to aggregate. The recycling of masonry
materialsfor use as a base course under paving has proven to be an
effective use of construction debris.
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Source reduction— using material s that are more durable and easier
to repair/maintain.

® Usingreclaimed 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 material sthat canfunctioninadual role (for example, exposed
structural systems and ductwork, and stai ning concrete floor slabs).

Incorporating an existing structureinto a new building program.
During thelifed the building, the following can be done:

Develop an indoor recycling program.
Design for deconstruction.

Designfor flexibility viathe use of movablewalls, modular furniture,
movable task lighting, and other reusabl e building components.

Construction and demolition diversion ratesreached as high as 97 per-
cent with some California projects and are typically 50to 75 percentin
green buildings.

Other revealing but not so apparent benefits
of green buildings

Theobviouseffects of green building design and construction comeread-
ily to mind, but there are other subtle and compelling reasons to sup-
port this movement.

Recyclingcreates jobs. Oneinteresting sidebar tothisquestion of disposal
or recyclingishow it affects employment. Thetotal impact from diversion
of waste material isnearly twice as much astheimpact for disposal.

A study conducted by University of California, Berkeley, revealed
that one additional ton of waste disposed of in alandfill generated $289
of total outputinthestateeconomy.Oneadditional ton of wastediverted
as a recyclable generated an average of $564. Only 2.46 jobswere cre-
ated for every 1000 tons of waste disposed, but 4.73 jobs were created
for waste diverted asrecyclable.

Productivity gains from improvements in the working environment. The
quality o the working environment affects both health and productiv-
ity. A healthy environment leadsto areductionin sick daysthat impacts
productivity. The pie chart in Figure 15.4 reflects the results of a fur-
ther study by Californiathat liststhefinancial benefits of LEED certi-
fied and silver buildings, and worker productivity and healtharefar and
away the best beneficiariesto have with a green program.
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FIGURE154 Theresultsd astudy listingthefinancial benefits o LEED

certified and silver buildings.
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Lastly, Figure 15.5,theconclusion d the California Build Task Force
report isthat building green is quite cost-effective, thus making lots of

financial sense.

The sustainable approach to construction. The processd designing and
constructing a structure to green standards involvesnot only the build-
ingitself but thesite on whichit will belocated. Thisincludes accessto

the site aswdll.

The following goalsand objectivescan be viewed as a primer for this

form d sustainability.

|ICategory 20-year NPV
Energy Value $5.79
Emissions Value $1.18
Water Value $0.51
Waste Value (constructiononly) - 1 year $0.03
Commissioning O&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 (34.00)
Total 20-year NPV (Certified and Silver) $48.87
Total 20-year NPV (Gold and Platinum) $67.31

Source: Capital E Analysis

FIGURE155 Theconclusion o the CaliforniaBuild Task Force report.
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TheSite. Sitework goal: Meet or exceed standards for erosion and sed-
imentation control by doing the following:

Prevent loss of soil during construction dueto 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 thefollowing:

Minimize or totally eliminate stormwater run-off by carefully planning
infiltration swalesand basinsto reduceimpermeabl e surfacesinstead
of installing detention ponds.

Retainor 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 thevalue o thesiteandlowerscooling
loads. Indigenous landscaping supports wildlife and biodiversity and
does not requirethelevel o 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.

Circulationand transportation goal: Improvecirculationand decrease
the need for private transportation by doing thefollowing

Tie development or building to transit nodes and emphasize alterna-
tivessuch asorganized car pooling, water taxies (if available), buses,
car sharing.

| The Building. During construction goal: Reduce waste by doing the
following:

Divert at least 75 percent of construction, demolition, and land clear-
ing from disposal aslandfill.
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Deconstruct all existing structureswith substantial recoverable mate-
rialsand dispose o them to recyclers.

Adjust new site contours to provide for a balanced site. Modify non-
topsoil soilsto acceptable topsoil requirements.

The Holistic Approach—Again.  Energy-efficient building components
are all-encompassing. Energy-efficient heating and cooling systems,
and building envel ope products like double/triple-glazed windows come
easily to mind, as do advanced, programmable control systems. And
what about foundation insulation, roof insulation, and Albedo (roof
reflectivity) values? Energy-efficient plumbingfixturesand lightingfix-
tures with built-in power management systems improve every year.
Office equipment that goes into "slegp” mode when not used not only
reduces electrical costs but also lowers the heat load.

Passive solar design, the technology o 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) wasestablishedin 1974 andi sthe principal
laboratory for the Department of Energy's Officedt Energy Efficiency and
Renewable Energy. Their mission isto develop renewable and energy-
efficient technologies.

Oberlin College in Oberlin, Ohio wanted to design and construct a
building to serve asa model and teaching aidfor studentsin 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 o the project was to construct a building that was not only
energy efficient, but also one that was able to export energy to thelocal
grid system. | n order to do so, they would install passive solar designs,
usenatural ventilation wherever possible, design an enhanced thermal
building envelope and use geothermal heat pumpsfor heating and cool-
ing. The building's roof would incorporate an integrated photovoltaic
(PV) system to allow for solar generation o electricity for the building.

After the building wascompleted i n 2000, the NREL began to monitor
the structure to evaluate its energy performance. Their findings would
serve three purposes:

Evaluatethe performanced thebuilding and several o itssubsystems.

Provide suggestions to improve theinitial performance.

Document lessonslearned toimprovethedesign of futurelow-energy
buildings.
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This study, while sophisticated in its analysis d the performance o
mechanical and electrical systems, dramatically describes steps that
can betaken to reduce energy demands.

NREL’s study d the Oberlin College building ended in 2003, but it
stated that morework wasrequired tofulfill theoriginal goa o the proj-
ect asbeingoned net energy exported, but the stridestaken inthisven-
turefurther the casefor energy self-sufficiency.

Somed thelessonslearned by NREL are genericin nature and apply
to any sustainabl e building project:

PV systems must be engineered to minimizetransformer balanceand
system losses. These losses can represent a significant portion of the
overal 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
buildingscan export electricity from 8:00 AM. to 6:00 PM. From a util-
ity perspective, this building was a net positive during daylight hours
inthesummertime and provided power when it was most needed by the
grid.

Control design must be completely integrated using thefull capabil-
itiesdf the equipment in the building, such as CO, sensors, motionsen-
sors, and thermostats. A balance must be achieved between human
operations and automation.

Dark ceilings must be avoided to take full advantage o daylighting
and uplighting.

Daylighting sensorsare needed in all daylit areas. It isnot 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 asthe atrium in
this building provided abundant daylighting but resulted in addi-
tional heating and coolingloads.

Specifications for heat pumps must work with appropriate ground-
water temperatures.

Electric boilers can be employed as a back-up sourceif they are used
sparingly and do not cause excessive demand chargeson the building.
Controls and staging are essential for theintegration of limited-use
systems such as these.
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The Greening of Existing Buildings

The LEED Certification— EBwas established to deal with the upgrading
d existingbuildingsto green standards. JohnsonDiversey isa manufacturer
d cleaning and hygiene products located in Sturtevant, Wisconsin. It is
housedina277,440-square-footbuilding, builtin 1997, 70 percent o which
isoffice space, while 30 percent is devoted to research laboratories. Itisa
breakaway company from SC Johnson Inc. in Racine, Wisconsin, the well
known producer o Johnson's Wax. JohnsonDiversey’s |egacy for innovation
extends back to the parent company in Racine, which was among one of
thefirst corporationsin Americato recognizetheimportanced good archi-
tecture and itspositiveeffect on theworking livesd their employees. The
Frank Lloyd Wright-designed SC Johnson headquartersi n Racinewas not
only a monument to progressive corporate policy when built in 1936 but
remains so today with itsfamouslily-pad columnsin the building's main
room. SC Johnson Wax voluntarily eliminated CFCs, that ozonedepl eting
refrigerant, fromtheir aerosol product lineinthe 1970s, and led the devel-
opment of more environmentally compatible propellant products.

I n 2004, the Sturtevant facility at JohnsonDiversey earneditsLEED
certification as an existing building for a structure containing 80,000
squarefeet (7435square meters), about 30 percent o its278,000-square-
foot (25,836 square meters) building.

Their LEED certification included the following modificationl
remediation measures:

Native prairie plantsand restored wetlands were developed on more
than half o the 57-acre site.

Stormwater collectionfor turf grassreduced potable water use by 2 to
4 million gallons per year.

Low-flow fixtures reduced water use.

More than 50 percent o solid waste was recycled.

Ninety percent d interior space receives reflected light.

Personal environment controls are installed at each work station.
Rapidly renewable, locally available material ssuch as maplewood are
used throughout.

Several innovative programs exist at 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 spacesare 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 at 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 minuteto 1.8 gpm
by theinstallation o aeratorson all shower fixtures. | n combination with
flush valve replacement diaphragmsrated at 1.6 gallons per flush(gpf)
for toilets to 0.5 gpf for urinals, they have reduced water use perform-
ancetovery 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 i sto be recycled, where
totakerecyclables, 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 contractorsrecycle and/or salvage at | east 30 percent by weight
any construction, demoalition, or land-clearing waste.

Itemslike toxic materials source reduction were addressed by inven-
torying such things as existing light fixtures and bulbs. They now pur-
chase 32W T-8Alto lampsfrom Phillips that have a mercury content of
18.6 parts per million (ppm), whichisconsiderably under thelimit of the
25.0 ppm code.

The Green Building Rating System for Existing Buildingswasissued
in October 2004 and isreferred to as LEED-EB. USGBC launched
Version 2.2 of the Green Building rating systemsin 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 Ibs
Waste-recycled 74,800 1bs
Paper 116,480 1bs
Commingle (cans, glass, plastic) 5200 Ibs
Total waste stream 404,480 Ibs
Total recycled 196,480 Ibs

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, asyou can see, it iseasy to be green—and also profitable.
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Interoperability and Building
Information Modeling (BIM)

Interoperability, the ability to share electronicinformation seamlessly
among all participants on a construction project, and building infor-
mation modeling (BIM), the computer-assi sted 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 wasthefederal government's Telecommunications Act of 1996, which
permitted local telephone companies to compete for customers with
long-distance carriers, that wasat theforefront of aninformation explo-
sion aseach o these new telecommunication companies sought to build
their ownfiber-opticinfrastructureto connect I nternet usersaround the
world.

One such fiber-optic company, Global Crossing, gambled that these
local, national, and international phone companies would have a huge
demandfor transmission lines, and bankingon an explosioninthe new
digital technology, began laying fiber-optic cables to bind the globe
together. Though Global Crossingsitself isno more, thefiber-optic net-
works they installed now connect the world, and are only beginningto
reach their potential.

Thefiber-optic infrastructure and " open protocols” allow digital devices
to“talk” toeach other, resultingina globa communications network. With
the advent o 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,



376  Chapter Sixteen

the need for interoperability became apparent as new software and pro-
gram devel opers began to introduce their own proprietary language. By
theend o 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 Revit®,
produced a CAD system that was data-based so that a Bill of Quantity
list of materialsincorporated in the design would be produced as the
project progressed. Figure 16-1isacomposite of three components pro-
duced by the Autodesk® design process: a plan view (lower right), atake-
off of materials (upper left), and a 3-D model of the building (upper
right). Any change in design isthen reflected in a change of thelist of
building materials and the 3-D model. The global fiber-optic network
permitted various segments o design to be outsourced anywherein the
world, with the potential to not only reduce costsbut to speed uptheentire
design process. Theend of theworkday in New Y ork isnow the beginning
o the workday half way around the world.

Eventually, off-shore engineering companiesin I ndiabegan to adver-
tisetheir services over the Internet. As one company said: 'We offer a
top-flight engineering service. Why pay $53,240for a CAD drafter in Los
Angeles, whenwecan supply fully qualified people at about $12,000 per
year?' Another site stated: " They have a 35-hour workweek in Europe.
Herein Indiawe 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. Thefollowing lists afew of them;

Thecost of hardware and software is still too expensive.

They still don't havefull confidencethat information won't belost through
computer " crashes," or from a temporary lossof power.

m Theoldsay: 'Weve alwaysdoneit that way. | t works, so why change?"

Contractorsroutinely communicate with subcontractorsand vendors
who don't usecomputersfor anything other than payroll and account-
ing functions.

Local, county, and state officesfrequently require some paper format
and documentation for filing.

Requirements for original seals/signatures on documentsfiled with
various government agencies are still out there.
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Theusedf electronic mediaon 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 arelegally more accept-
ablethan stored electronic data.

Thereisnoreal incentive to work electronically.

The Construction Finance M anagement Association (CFMA) reported
in arecent study that EXCEL isthe most widely used software appli-
cationintoday's businesses, and that predominant construction indus-
try softwareincludes 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 firmssurveyed 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 o interoperability isthe ability to exchange and manage
electronicinformation seamlessly, and theability tocomprehend andinte-
grate thisinformation across multiple software systems. Another defini-
tion is"an open standard for building data exchanges." | nteroperability
simply meansthat your system can “talk” to mine, and we can all “talk”
tothedesigners, contractors, subcontractors, vendors, and owners repre-
sentativesin the same electronic language. There islittle interoperabil-
ity intheAECO (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 o
interoperability after receiving afair amount d customer warranty com-
plaintsabout various system componentfailuresintheelectronicsinstalled
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 di sparatecomponent vendors, and when all of these parts
from a variety o suppliers were installed, they could not "talk' to each
other, which manifesteditself,in the eyesd thecustomer, asa system fail-
ure. It took some time to uncover the cause and correct the problem, but
inthe meantime there werealot o very unhappy customers.

Recently, several trade and private organizations have begun to rec-
ognhize the missed opportunities and tremendous cost of not fully



Interoperability and Building Information Modeling (BIM) 379

embracinginteroperability and the resultant seamlessintegration o 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 costsin addition to operationsand maintenance costs af $0.23 per
square foot. I n total, inefficient interoperability cost the construction
industry, per thisreport (seeFig. 16-2), a whopping $15.8billionin 2002.
The manufacturing sector hasdealt with this problem with considerable
success, but it should be kept in mind that, on the whole, they deal with
aflow o similar productsin a controlled environment, and they alsoenjoy
economies o 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 afast food restaurant, various zoning and building regulations and
site conditions frequently impact the structure's basic design.

I n the September 2004 issue of Architectural Record magazine, Mr.
Ken Sanders, FATA, author of the mid-'90s book TheDigital Architect,

Planning, Deslign, Operations and

and Engineering,  Construction Maintenance
Stakeholder Group Phase Phase Phase Total

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 Operators 722.8 898.0 9,027.2 10,648.0
Total 2,6583 4,0724 9,083.3 15,824.0

Source: RTI estimates. Sums may not add to totals due to independent rounding.

Cost Category Avoldance Costs Mitigation 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
Total 6,609.10 7,702.00 1,512.80

Source: RTI estimates. Sums may not add 1o totals due to independent rounding.

FIGURE16.2 NIST Study of cost of interoperability. (National I nstitute of Standardsand
Testing, Gaithersburg, MD).
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in hisarticleentitled "Why Building Information Isn't Working. . .Y et,"
compared the differencein 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. Thisis
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 ininformation management, often operatinginisola
tion and not effectively communicating with other internal and exter-
nal partnersin the design and construction process.

Collaboration softwareisnot 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-al one appli-
cation, defeating the purpose o the software.

Many partieswork together on only one project, sothereislittleincen-
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-
pantsto the project from all parts of the life cycle have various ver-
sions of the same software or different software.

Alack o datastandardsinhibits 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: an estimated 40 percent of
engineering time is dedicated to locating and validating information
gathered from disparate sources.

Many firmsuseautomated and paper-based systems to manage data
and information, while hard-copy construction documents are rou-
tinely used on the jobsite.

Many smaller constructionfirmsdo not employ, or haveonly limited use
of, technology in managing their business processes and information.

The federal government push for interoperability and BIM.  OnJanuary 24,
2005, the General Services Administration sent out a Request For
Information (RFI) to the capital facilitiesindustry (design consultants,
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general contractors, subcontractors, and vendors) with the following
statement:

Interoperability problemsinthecapital facilitiesindustry stem from
the highly fragmented nature of the industry's continued paper-based
business practices, alack of standardization, andinconsistent technol-
ogy adoption among stakeholders. Based on interviews and surveys, it
isfound that $15.8billion 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 (IFC)-Based |ntegrated and
Interoperable Building Information Model (BIM) technology as part of
its effort to improve project deliveriesin the capital construction pro-
gram. The GSA/PBS currently has an active pipeline of morethan 200
major capital construction projects conclusively exceeding a value of
Sl1billion.

The GSA, inthisRFI, proclaimed an opportunity for firmsinthedesign,
construction, and facility management and real property industries to
submit suggestionson the use of IFC-BIM technology. Thisinformation
will be used by the government to establish potential sourcesin the
marketplacethat have knowledge and experienceintheuseand practice
of thisstate-of-the-art technology. Look for somefuture government proj-
ectsto require biddersto have interoperabl e software, and the ability to
provide BIM modeling as part of their qualifications package.

Theindustry movementtoward interoperability. TheInternational Alliance
for Interoperabililty (IAI) hasheld discussionswithindustry leadersin
19 countries to define a single building information framework. Using
heating and cooling as an example, IAI asked ASHRAEintheU S and
their counterpartsin CIBSE in England, and DIN in Germany, to get
together and definea processfor calculating a building's HVAC require-
ments. They wanted to develop a generic model for systemsdevel opment
in order to provide a seamless flow o information for mechanical sys-
temsacrossall national boundaries.

Thisis a process termed Industry Foundation Classes (IFCs) that
must berepeated by other design and construction teamsto developthe
specificnongraphic commonlanguage required for interoperability. Each
| FC thereby becomes a dictionary for project component information to
be shared by owners, architects, engineers, general contractors, and
specialty contractors.

Just 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.

Thecurrent state of affairs. FIATECH isanonprofit research and devel-
opment consortium based in Austin, Texas that focuses on developing
and delivering technologiesto the construction industry toimprovethe
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)isa simple, flexibletext 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 exchangein archi-
tecture, engineering, and construction. AgeXML., a program sponsored
by the Associated General Contractors of America, and planned for
delivery in 2006, will createan XML schema (plan) to deal with thefol-
lowing common construction documents:;

m Requestsfor Information (RFIs)
= Submittals
m Purchaseorders
m Contracts— both AGC forms and other industry standard forms
Pay applications
Change order requests (CORs) and change order approvals
m Punchlists
Daily reports
Addendum notifications
= Meeting minutes
m Requestsfor Proposals (RFPs) and pricing

The Open Building Information X change (oBIX) isa movement backed
by facility managers and industry sources to use the programming o
XML for seamless Internet- and intranet-based communications
between building systems in order to run a building on standard pro-
tocols and techniques, thuscreating aformat by which buildings, facil-
ity managers, and owners can interface with the Internet.

Thecivil engineering profession has developed LAND XML to tackle
this problem, while the steel industry has created an interoperability
protocol called CIS/2.
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The steel industry becomes a leader

I n 2004, theAmerican | nstitute 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. CIS/2 iscompatiblewith other
software programs such as Bentley, RAM, GT Strudl, Robot and 1SS
drafting software, Tekla and Design Datadetailing software, and Fabtrol
shop fabrication software.

ASCI, intheir report says" The neutral fileformat allows stand-alone
programs— such as structural analysis and design, detailing and man-
ufacturing information systems, as well as CNC driven fabrication
eguipment — tocommuni cate 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 structureinthe BIM (3-D) mode, and concurrently and
instantaneously transmit the design to the architect and MEP design
consultantssothey canbegintoincorporatetheir work intothis" skeleton”
framework. If a general contractor ison board at thetime, a copy of the
3-D design can beforwarded to them, and possibly onto their steel fab-
ricator. The design consultantswill then be able to “talk” to each other
andtothegeneral contractor and subcontractors in a paperlessfashion.
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 trailsand thereby dramatically speeding up the process.

Interference problemsarethushighlighted early i n the design process
and correctionsmade before the design i scompleted rather than uncov-
ering these difficulties during construction.

All o thisisaccomplished without having to handlerollsand rolls of
design and shop drawings, without the time-consuming tasks of pack-
aging and repackaging, and the delivery chargesincurred 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 onesit could mean tensd thousands of dollars.

Designsthat really work, that eliminate the need for RFIs to resolve
guestions, arethusaddressed and resolved dur i ng design devel opment,
not after the construction contract award, resultingin a set of drawings
that arereally 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 moretime could be spent focusingon the project at hand, and
not getting bogged downin paper pushing and generatingof RFIs, RFCs,
and hundredsdf transmittal s, when this process becomes commonplace.

Interoperability and BIM as envisioned by the steel industry. Accordingto Tom
Faraone, Senior Regional Engineer for AISC Marketing, LLC, an organ-
ization affiliated with the American Institute of Steel Construction, the
steel industry isalready using bar codesto speed up product fabrication
and delivery, and isworking on other ways to utilize these devices more
effectively. Thereisanincreasedinterest in radio frequency identification
devices(RFID), a microradiotransmitter providing fabrication data, that
can beaffixedto each structural steel member asit entersthefabricator's
shop. Upon leaving the shop it could then convey to a computer-operated
craneits precise position within the structural framework.

The goal of AISCisto develop a system in conjunction withits mem-
bers that will accelerate the entire design-fabricate-deliver-erection
process o a structural steel building. If timeis money, then it surely
appliesto thisindustry as well.

The New York Times, in an article dated April 13, 2005, reported on
aproject in Boston called the Charles Street Jail, which consisted of the
redevelopment o thishistoric buildinginto afour-star hotel. The devel-
oper budgeted the project at $50 million in 2003 but was devastated
by the sharp increase in structural steel that occurred at the time.
An eight-month redesign was required to reduce the updated cost of
$74 million down to a more manageabl e $64 million. Although the con-
sumer priceindex (CPI) showed an inflation ratein the 2 to 3 percent
range, this wasn't so in the building business, where some estimating
services peggedinflationintheindustry at 12 percent for the year 2004.

Thefinal design o the Charles Street Jail required the architect to
deletethe planned basement, reduce thefloor tofloor height and add a
15™ floor. Mr. Richard Friedman, CEO of Carpenter & Company, the
developer, summedit upinfour words: "It's been a nightmare.™

A more rapid design and review cycle can become an effective guard
against theforcesd inflation, and A1SC saystheir CSI/2 system can pro-
duce a 50-percent savingsin scheduling.

Case study —the Lansing community college project, Lansing,Michigan. The
interoperabl e process, by maximizing efficiencies between designer and
fabricator, allowed the Lansing Community CollegeHealth and Human
Services Career and Administration Building project tolower their costs
to add a 4™ floor by $315,000 or $2.35/sf , according to AISC. The elec-
tronic transfer of information between the designers andfabricator 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
thisinteroperability process, changes o thisnaturewould haverequired
multiple manual re-entries of data, long delaysin therevision, 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 at Douglas Steel
Fabricating Corporation, the contractor that fabricated and erected the
project's structure, issold on interoperability. On an unrelated project,
Larry said that the design engineer had specified several large rolled
sections, W44 x 265s, which were only availableat a mill i n Luxembourg.
Larry quickly notified the engineer, suggesting a switch toaW40, avail-
able in this country. The design change was made quickly electroni-
caly, and the project's progress continued — seamlesdly.

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 o 2,750tons. Therewere 3100 piecesdf primary steel
sections, 50,000 bolts, and 28,500 pounds of field and shop welds. The
intricate connectioninformation was passed fromthedesignteamto 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 detailswere created. Then, aseach sequence
o shop drawings were completed, the detailer provided the design/
construction team with 3-D electronic models in addition to the hard
copy drawings so that the architect could verify and check the geomet-
riccontrol and coordination with other architectural elements. Theend
result of this designlfabricatelerect process was

m 3-D graphic aids were freely shared by designerlcontractorl
subcontractor to facilitate each one's own work and thusimprovethe
overall product.

Minimal shop issues were encountered due to the level o coordina
tion during the 3-D design.

Minimal field issues were encountered and erection proceeded with-
out any major field adjustments or fixes.

Thefast track approach of overlapping design, fabrication, and erec-
tionresulted in afaster start and more rapid completion.

The preliminary interactive work by all membersd the team during
design smoothed out thefabrication and erection process resultingin
the completion of erected steel three months ahead of schedule.
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In the AISC white paper, they quote Mr. David |. Ruby, P.E., a prin-
cipleinthefirm of Ruby & Associates, who described the current process
of steel design:

The architect would present a defined building concept to the structural
engineer whowould designthestructure utilizing a structural analysispro-
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 takea 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 hill accountsfor all the materials. Manually, this process took a
week or more. And we're not talking just 40 hours of 1abor, but two or three
people puttingin 40 hours or more to pull that all together. With interop-
erability, this process takes just a few hours. We can now send files at
noon, and by 3 o'clock thefabricator hasthe bill of materials to order.

Mr. Ruby goes on to say:

You alwayswant to purchaseat the best cost, and the best cost comesfrom
purchasing mill material which isnormally rolled and/or stocked between
40and 60feet long. So you haveto multiply it. That meansif you need three
18-foot beams, you don't order exact pieces—you order one 55-footer and
cutittolengthintheshop. All of thesecal cul ations used to be done by hand.

What Is Building Information Modeling
All About?

Building Information Modeling (BIM) isthetransition 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
refersto the ability to produce a three-dimensional view of a construc-
tion project as 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 isfully responsible for coordinating the work . . .
Coordination space requirements and install ation of mechanical and elec-
trical work areindicated diagrammatically onthedrawings. Prepare coor-
dination drawings for all areas where close coordination is required for
installation of productsand materials. . .



Interoperability and Building Information Modeling (BIM) 387

Obtain 2D Congruction Cregte adetailed
DrawingsframAr chitect. Primevera CPM
Schedule.
. ‘ Observe
3D CAD Modd - Creste sequendingin 4D
objects that will be performed UseCommon smulator - use
in a one-day time period. Points Software common points
Consider the schedulewhen to combinethe .playb.ack toolsto
making objects. scheduleand 3D identify schedule
mode. conflicts.

L3

Correct CPM scthedule and re-createmodd.
Repeet corrections in scheduleuntil sequencing
isappropriatefor construction use.

FIGURE 16.3 Sequencingfrom 2-D to 3-Dand 4-D computer-assisteddesign.

Thisiswhereinterference 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-ceilingM EPwork isfully concealed, and whenlots o things
don't fit, added costsand delays add to the frustration of all parties.

Building information models create a digital database that can be
shared by all partiesontheconstruction 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
designisadded (Fig. 16-4), allowing both architect and engineer to com-
ment on coordinationissues, and suggest and make changes with a cer-
tainty that all other affected components are adjusted accordingly. Just
as important, all members of the construction team are instantly
apprised and buy into these changes.

When a" negotiated" project i sunderway, thesechanges, when a data-
based design system like Autodesk’s Revit® isemployed, allowsthe gen-
eral contractor to review the revised quality take-off (Fig. 16-5) and
verify or adjust their estimate.

Some recipientsof BIM information will beread-only, while otherscan
review and recommend changes which, if implemented, will bereflected
inall partsd 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 partiesadditional timefor project management, quality con-
trol, and scheduling matters.

3-D modeling brings all o these interference problems to the fore
during the design stage, and not during the hectic construction process
asthedesign passesfrom structural engineer to architect to M EP design
consultants. Thus, conflictswill beimmediately identified and resolved
through a collaborative effort.

Thisiscertainly a morecost-effectiveway o dealing with interference
problems than squeezing a duct size to fit under a beam or punching
through a structural member whilein thefield.

4-D modeling. 4-D modeling adds a time factor to a 3-D mode, allow-
ing display o the design's progression during the construction cycle.
CPM schedules can thus be transformed into living breathing presen-
tations where the actual progression o construction over a period o
time, such as aweek or a month, can be displayed agai nst an as-planned
schedule. Schedules become morethan just paper presentations when
4-D modeling is used. At weekly project meetings, the general con-
tractor can now visually display specific parts o the "planned sched-
ule" and graphically show the"asbuilt" field condition at that point in
time.

These presentations allow all parties to view problems, seek accept-
able recovery methods, and look at the results o their effortsin next
week's 4-D presentation. Delay claims can be either strengthened or
defended against by using selected sequences o a 4-D presentation o
actual versus planned events. Andimagine a 4-D Two-Week Look Ahead
schedulethat's presented at one subcontractor meeting and then viewed
at the next to seeif everyone's goals have been achieved.

BIM—its promises and its problems. Asa 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)

Reducingor possibly eliminatingArchitects Supplementary | nstructions
(ASIs)

Drastically reducingchangesordersrel ated to coordination/component
conflict (interference) problems

Reducing the potential for cost overruns by allowing more control
over thefactorsthat generate or create change orders

Reducing delaysin 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 disciplineseliminates the problems
previously associated with ensuring that everythingfitsinitsallot-
ted space— horizontally and vertically.

Schedules for finishes, doors, windows, and hardwareare easily gen-
erated and updated as changes occur in plan and elevation design.

Theability to generatequantitiesd materialsduring design facilitates
the procurement and, particularly in a design-build or negotiated
project mode, tracking design with the budget.

The data created by BIM continuesto 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 oneitem 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 problemsthat created confusion and
ate up man hours may no longer exist or, at least, will be dramatically
reduced. And because it is a data base system and one changeis recog-
nized and adjusted throughout the design automatically, architects and
engineers may find that they havealittle moretimeto review and tweak
their designs. Thecontractor relieved somewhat, or completely,fromthe
task o issuing RFIs to questionsrel ating to coordination or missing data
can spend more time on processes, schedules, and quality.

Owners, tired of thefinger pointing that happenswhenever errorsand
omissions type change orders occur, will have one less argument to
resolve—and oneless cost to pay.

Cause and effect. A recent survey of general contractorsin the south-
eastern United States engaged in traditional design-bid-build projects
revealed that 78 percent of the respondantsreported thefollowing fre-
quency dof problems:

Problems with specifications— 100 percent
Unrealistic schedules— 84 percent

Physical interference problems— 75percent
Tolerance problems— 73 percent
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Thissamesurvey revealed that 75 percent of respondinggeneral con-
tractorsattributed constructability problemstotheir 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 o these problems affecting the entireindustry can
possibly be avoided.

Both developersand contractorslook with dismay at the high cost of
construction today. The $15.8 annual cost attributed to the inadequacy
of today's interoperability (asreported by NIST) i stoolarge an amount
to beignored. Thefederal 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 intheindustry and make design and construction even more
cost-effective.



AASHTO, 353
Acceleration, 280, 287, 288
Addenda, 78, 80, 81, 251, 252
assketches, 80, 81, 251,252
Allowances, 20, 83, 85, 111, 240
Alternates, 20, 83, 85, 86, 111, 240
American Concrete | nstitute
(ACIH),211
American I nstitute of Architects
(AlA), 11, 16-18, 42-56, 183,
189, 193,271,279,290,337,341
ATA A111—GMP contract, 16—18
ATA A201 General Conditions,
42-54,183,193,271,
279,290
ATA A201Cma—CM general
conditions, 54-56
AlA Document G701, 189
AlA 491 — Design-Build, 337, 341
American Institute of Steel
Construction (ASCE), 383—386
BIM involvement, 383
CIS/2, 383
coordination problems, 383, 386
dealing with interference
problems, 383, 386
interoperability |eader, 383—386
white paper on interoperability,
383
Arbitration, 290292
Architects, 197, 233, 237, 337
change order perspective, 197
design build team leader, 337
documentation to, 233
Architect's Supplemental
Instructions (ASl), 237

Index

Associated General Contractors
(AGC), 11, 5658, 304, 382

AGC Document No. 200, 56-58
dispute resolution menu, 57, 58
interoperability program, 382

As-builts, 237

Attic stock, 118

Autodesk®, 376, 387

Benchmarking, 213
Bonds, 61-67
contractor failures, 61, 62
definition, 61
letter of credit, 65
prequalifying for a bond, 66, 67
process to achieve, 66, 67
SAA contractor profile, 63, 64
terminology, 64, 65
three Cs, 66
Build-operate-transfer (BOT), 32
Builder's risk insurance, 68
Building Information Modeling,
357,372,375,380,383-392
advantages, 390, 391
coordination drawings, 386
Denver Art Museum
project, 385
four D modeling, 375, 390, 392
impact on quality, 391
interference problems, 386, 387
promises and problems, 390, 391
three D modeling, 375, 383, 385,
386,390,392
virtual building model (VBR), 386
what it's all about, 386
Bulletins, 78, 80

393



394 Index

Bureau of Labor Statistics, 5,
283,295
Business Roundtable, 283
Buying out job, 149-182
bid summary sheet, 158
combining work, 163
key questionsto ask, 165, 166
MEP pitfallsto avoid, 166, 167
other items to consider, 159, 161
out-of-state designers, 168, 169
subcontracts, 163—165
unit prices, 159

California, 361-364, 367
Build Task Force report, 361,
363,367
green building activities, 361-364
Certified payroll, 39
Change orders, 26,183—208,239
architect's perspective, 197
basic elements, 183, 184
bettermentsand enrichments, 200
bonds, effect on, 191
building permits, 191
checklist, 207-208
completion time, 188-190, 239
consequential damages, 188, 189
contract time, 189
construction change directive,
193,194
contract provisions affecting, 194
contractor's perspective, 196
cost —what constitutes?, 187, 188,
191, 192
permits, 191
temporary utilities, 191, 192
effective control, 208, 209
GMP contracts, 26
job delays, 203-206
liquidated damages, 200-203
owner's perspective, 196
overhead and profit, 192,193
adds and deducts, 193
pitfallsto avoid, 206, 207
problems with owners, 183, 184
protocols, 124
proposed change orders, 92
publicworkschangeorders, 194, 195

Change orders(Cont.):
quantum meruit, 199
reviewing contents, 185, 186
roadblocksto approval, 195—-197
small toolscost, 190, 191
temporary utility costs, 191, 192
time and material work, 186
trade-offs, 198, 199
unjust enrichment, 199
verbal authorization, 186, 187
Changing workforce, 4
Claims, 261-293

arbitration and mediation, 290-292

acceleration, 287, 288
against professionals, 286, 287
bid proposal problems, 262—265
withdrawing a bid, 264
contract interpretation, 268,269
design responsibility, 270, 271
differing conditions, 272, 273,
279-281
document priority, 266
electronic records as evidence,
292-293
errorsand omissions, 269,286
estoppel, 266
exculpatory languagein contract,
278-279
geotechnical disclaimers, 272
late bids, 263, 264
lien waivers, 290
lost productivity, 282—-285
Bureau of Labor Statistics, 283
Business Roundtable, 283
Construction I nstitute, 284
court decisions, 285
NECA, 284
mechanicsliens, 287
oral contracts, 267, 268
problem drawings, 269, 270
rock excavation, 273,274,277
scheduling problems, 281,282
Spearin Doctrine, 271
subsurface conditions, 271, 272
unclassified sites, 277, 278
verbal subcontractor quotes,
265-267
what triggersthem, 261,262



Clinton, Bill, 355

President's Council on Sustainable

Development, 355
Close-outs (project), 111-118, 125,
241-242

attic stock, 118

commissioning, 115

documentation, 214, 242

end-of project dangers, 125

inspections and tests, 114

O&M manuals, 114

punchlist, 117

record drawings, 113

review contract, 111

review specifications, 112, 113

subcontractors, 119

test-adjust-balance, 115, 116
Commissioning, 115-117

test, adjust balance, 115-117

Conceptual estimating, 134-137, 141

postconstruction review, 137
stagesin the process, 136, 137
sources of, 141
Construction Finance Management
Association (CFMA), 1, 2, 378
Construction industry, 1-10, 61-64,
295324,376,380,
accident rates, 295-300
annual dollars 2005, 1
changing marketplace, 8, 9
changing role of general
contractor, 9
changing workforce, 4
contractor failure rates, 61, 62
critical issuesfacingindustry, 2, 3
demographics, 4, 5
number of contractors, 1, 7
organization, 7
owner complaints, 110
perceptionsdf industry, 2,3
project delivery systems, 6, 7
project manager role, 9, 10
productivity survey, 5,6
quality control, 6
safety, 8, 295-324
slow to embrace technology,
376,380
technology, 8

Index 395

Construction industry (Cont.):
what makes a solid contractor,
63, 64
Construction Institute, 284
Construction Management
Association of America (CMAA),
2, 3,11, 12,109, 110, 211, 212,
231,232,326,330,331
survey of owners, 109,110,211,212
2005 contract updates, 12
Construction Manager, 6, 12, 27-31,
55, 56, 231, 232
at risk, 28
basic services, 232
construction phase, 29
contracts, 6, 12, 27, 29
definition of CM, 28
design-build, 326, 330, 331
documentation to owner, 231,232
for fee, 28
fees, 30
pitfallsto avoid, 30—31
preconstruction services, 28, 29
reimbursabl e costs, 30, 31
services, 28, 29
Construction Specifications I nstitute
(Csl), 78, 79, 127, 128
Construction technology, 3, 4, 8
Constructive change directive (CCD),
193, 194
Contingencies, 111
Contracts, 11, 15-22, 24, 26-43,
5658, 65, 120, 157, 252254,
267, 278, 325-354
AGC Document No. 200, 56-58
allowances and alternates, 20
build-operate-transfer, 32
construction management, 27—-32
reimbursables, 31
cost-of-work plus afee, 15-19
pitfallsto avoid, 18—19
what constitutescost?, 16, 18
design-build, 15, 325-354
advantages/benefits, 326—329
architect-led team, 332
contractor-led team, 332,
334-337
definition, 325



396 Index

Contractsdesign-build (Cont.):
developing ateam, 331, 332,
338—340
Engineers Joint Committee, 11, 58,
exculpatory language, 278
GMP, 6, 21-28, 120, 125, 157
bid tabulations, 157
change orders, 26
contract qualification
statement, 22
documentation, 23
pitfalls, 27
provisions, 22, 24
special requirements, 120, 125
subcontractor agreements, 24, 26
value engineering, 26
government contracts, 33-43, 353
certified payroll requirement, 39
change order clauses, 42, 43
Copeland Act, 38, 39
Davis-Bacon Act, 35-38, 252-254
Hoursand Safety Standards
Act, 38
general, supplemental
conditions, 39, 40
noticeto proceed, 42
joint venture, 31-32
letter of intent, 12—15, 65
oral contracts, 267
pass-thru provisions, 111
project specifications, 112
what to look for, 113
stipulated sum, 15, 19-21
defining scope, 19, 20
turnkey, 32
what are"costs'?, 16, 18
Controlled insurance program, 69—71
Coordination drawings, 120—-123,
383,384,386
interoperability, 383, 384, 386
Copeland Act, 38
Cost-of-work plusfee contract, 15,
16, 18-19
pitfalls, 18,19
Costs, 279, 280
acceleration, 280
direct, 279
indirect, 280

Court rulings, 265, 266, 268, 271,
272,285,286
Appeal o Clark Construction, 285
Appedl of, J. Dick, 285
Bilt Rite Contractor v
Architectural Studio, 286
Bridgeport Pipe v DeMatteo
Construction, 266
Hensel Phelpsv GAS, 285
H.W. Stanfield v R. McMuller, 266
M.F. Kemper v City of Los Angeles,
265
P. Kiewits Sons v lowa
Utility, 286
Randa/Madison v Dahlberg, 272
S. Leo Harmonay v Binks, 285
Spearin v U.S. Navy, 271
Willis v Russell, 268

Daily reports, 255-257
Data base, 128-134, 137, 139-141
combining cost codes, 131
field labor reports, 129-131
mining completed projects, 137,
139-141
monitoring, 133, 134
unit costs, 132, 133
Davis-Bacon, 35-37, 252—-254
Delays, 203— 206,287,288
compensable, 204, 205
concurrent, 204
documentation, 205
excusable, 203,287
impact on change orders, 203
weather, 205,206
Denver Art Museum, 385
Design-build, 325-354
advantages, 326—329
architect-led team, 332
benefits, 326
contractor-led team, 332, 334-337
criteriafor selection, 353, 354
definition, 325
Design Build Institute of America,
325
deviation/exclusion list, 350
developing design build capability,
331,332,338



Design-build (Cont.):
developing design build proposals,
338-340
downside df design-build, 329—331
how owners select design-builders,
340,341
typical agreement, 341, 343
owner's responsibility, 347,
349,350
phased owner agreement, 341
profitability, 327
public sector, 353, 354
special contract provisions, 349
subcontractor's role, 351, 352
survey, 327
teaming agreement, 344-347
tracking design and estimate, 352
two part RFP, 354
Differing siteconditions, 272, 273,
279-281
Disputeresolution, 57, 58, 241
Documentation, 229—-260
allowances, alternates, 240
architect, 233
RFIs, 234,237
shop drawing review, 233,234
as-builts, 237
close-ins, 237, 238
close-outs, 241, 242
completion time events, 239, 240
construction manager, 231, 232
coordination process, 238
cost proposal requests, 239
daily records, 255-259
drawing revisions, 250-252
electronic records, 292
eventsto consider, 229-231
field conditions, 237, 255, 256
GMP contract requirements, 231
inspections, 237, 238, 226
photographs, videos, 259,260
during rehab projects, 260
public agency contracts, 252—255
to owner, 231-233
RFls, 234
shop drawingreview, 233,234
subcontractors, 242—244
avoiding misunderstandings, 244

Index 397

Documentation, subcontractors (Cont.):
subcontract provisions, 246—250
unforeseen conditions, 241
Dun and Bradstreet, 61

Electronic records, 292
End-of-project syndrome, 125
ENR Top 400 Contractors, 7
Engineers Joint Contract Documents
Committee (EJCDC), 11, 58
Equal Employment Opportunity
(EEO), 34
Errors and omissions, 286, 287
Estimating, 82, 83, 127-148
analyzing unit costs, 132
conceptual estimating, 134—-137
stagesin process, 136
sources of data, 141
cost index data, 142
CSl specification system, 127
data base acquisition, 128—132
in-house developed, 128, 129
purchased data base, 128
weekly labor report, 129
displaying unit costs, 132, 134
bundling, 134
monitoring reported costs, 133
when disparities appear, 133
officebuilding estimates, 143,
144, 147
core and shell, 143
tenant work letter, 144-148
order of magnitude estimating,
142,143
organizing the estimate, 82, 83
postconstruction review, 137
mining for costs, 137
project parameter cost model,
139-141
unit costs, 132
Estoppel, 266
Ethics, 110
Exculpatory contract provisions, 278
Excusable delays, 287, 288

Federal Acquisition Regulation
(FAR), 354
Four D modeling, 3, 375, 390, 392



398 Index

FMI, 5, 61, 109, 211, 212
productivity studies, 5, 6

General conditions, 43-59, 110, 271,

279-291
administration o contract, 48, 49
AGC version, 56—58
changes, 51, 183
construction by owner, 50, 51
construction manager version, 56
contract documents, 46
contractor, 47, 48
correction of work, 54
EJCD version, 58
owner, 46
payment and completion, 52, 53
subcontractors, 49, 50
General ServicesAdministration,
380,381
Geotechnical disclaimers, 272
Green buildings, 355-373
building goals, 368
California's program, 361—365
costs, savings, 361, 363, 364
effect on jobs, 366
government programs, 359, 360,
361,363—367
state projects, 359
impact on environment, 356
JohnsonDiversey, 371, 372
LEED, 355-360, 372
basic certification, 358
categories, 357
existing buildings, 371, 372
rating system, 358, 359

National RenewableEnergy Lab, 369

Oberlin College project, 370
open space goal's, 368
Pennsylvania's Program, 360
Pentagon project, 361

President's Council on Sustainable

Development, 355
productivity gains, 366
rating system, 372
savings, 363—365
site goals, 368
sustainabl e sites, 358, 359
U.S. Green Building Council, 357

Green buildings (Cont.):

waste reduction, 365
water conservation goal, 365
whole building design, 357

Guaranteed maximum price (GMP)

contract, 6, 21-28, 157, 231
pitfallsto avoid, 27
unique provisions, 231

HazCom, 312

Information technology, 3
Interoperability, 375, 379-386, 390

AGC program, 382

costsdue to inefficiencies, 379

Denver Art Museum project,
385,386

extensible markup language, 382

FIATECH, 382

government push to achieve,
380, 381

industry movement, 381

Industry Foundation Classes, 381

International Alliancefor
Interoperability (IAI), 381

Lansing Community College
project, 384, 385

Open Building Information
Exchange, 382

steel industry asleader, 383—385

3D-4D modeling, 375, 383, 385,
386-390

Inspections, 114, 220, 221, 237

before close-ins, 237
checklists, 220, 221

Insurance, 61, 67-75

builder's risk, 68
commercial general liability,
67, 69
contractor failurerate, 62
costs associated with, 381, 392
contractors professional liability
insurance, 67—-69
controlled insurance program,
69-73
OCIP, 69, 70
definitions, 61
subcontractor default insurance, 69



Insurance (Cont.):
terminology, 71-75
workers compensation, 68
Interference problems, 387
International Standards
Organization (ISO),
213,214
Interoperability, 376, 383—392
contractors slow to embrace, 380
dealing with coordination, 383, 384
Denver Art Museum, 385
FIATECH, 382
General Services Administration
(GSA) RFI, 380, 381
International Alliancefor
Interoperability (IAI), 381
NIST report, 379
steel industry asleader, 383—386
what isit?, 378

JohnsonDiversey, 372

Joint checks, 172, 173, 238

Joint Venture, 31, 32, 331, 332
design-build, 331, 332

Lansing Community College, 384, 385
LEED, 357-360
certification, 357-359, 371
defined, 357
existing buildings, 371, 372
government participation, 359, 360
private sector, 360
program, 357-359
Letter of intent, 12-15, 65
defining, 13, 14
reasonsfor, 12
termination clause, 14, 15
three types, 65
typical form, 13, 289
Liens, 278, 289
filed by general Contractor, 289
Lien waivers, 102—104, 290
by subcontractors, 290
Linking and integration, 107
Limited Liability Corporation (LLC),
332
Liquidated damages, 200—203
change orders, 200,203

Index 399

Liquidated damages (Cont.):
enforcement, 202
purpose, 201
typical clause, 201

Lost productivity, 280, 282—285
court decisions, 285
studies, 283, 284

Material safety data sheets (MSDS),
118-312
Mechanicsliens, 288
Mediation, 290, 291
M eeting minutes, 98, 100
MEP, 166,167
pitfallsto avoid when contracting,
166, 167

National Electrical Contractors
Association, 284

National Institute of Standards and
Technology (NIST), 379,380

National Renewable Energy
Laboratory (NREL), 369, 370

Noticeto proceed, 42

Oberlin Collegegreen building,
369,370
Operating and maintenance manual s
(O&M), 114,115
Oral contracts, 267, 268
Organizinginthefield, 104, 107
OSHA, 295-305,313
accident prone profile, 297
focused inspections, 300
reporting violations, 297
what to do when an inspector
arrives, 305
Owners, 3, 109, 111, 144, 147, 231,
232,183, 184,196,232,233
CM documentation to, 231,232
CM/FMI survey, 109,110
developers, 144, 147
problems with owners, 3, 183,
184,196
responsibility to contractors, 232,233

Pay lines, 277
Prevailing wages, 36, 37
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Productivity, 5, 6,282—285
itemsimpacting, 5, 6
lost productivity, 282, 285
studies, 283, 284
survey o productivity, 5
Project delivery systems, 6, 7
Project files, 81, 82
central files, 81, 82
chronofile, 82
Project manager, 9, 10, 89, 90,
169-171,293, 352,353
dealing with disputes, 293
design-build, 352, 353
maintaining clean job, 169—171
role, 9,10
shop drawing review, 89, 90
Project specifications, 112, 113
Proposed change orders (PCO), 92
Public works projects, 38-43,
252-254
documentation required, 252
project specifications, 254, 255
Punchlist, 92, 117, 118
log, 92
warranty or punchlist?, 117
Purchase orders, 173—177
contents, 173
Domino theory, 176, 177
pitfallsto avoid, 177, 178
price only consideration?, 176
price protection, 176, 177
when exact quantities are
unknown, 174,175

Quantum meruit, 199
Quality assurance (QA),211,217
Quality control (QC), 6, 211-227, 391
benchmarking, 213
building information modeling,
391
theclean site, 219
developing company program, 220
checklist method, 220,
221,223
FMI/CMAA survey, 211, 212
inspections, 114, 224, 226, 227
tips, 224, 226, 227

Quality control: (Cont.):
International Standards
Organization (ISO), 213, 214
Quality control (QC) (Cont.):
preconstruction conference,
217,218
punch list, 219
sample panels, mock-ups, 218,219
Six Sigma, 214, 215
specification requirements,
216,217
from theory to practice, 215, 216
total quality management, 212

Record drawings, 113, 114
Recycling, 365
Requests for Clarification, 234
Requests for Information (RFI), 90,
92,234,237

documenting, 234,237

log, 90, 92
Risk allocation, 353
Rock excavation, 273, 274, 277

Safety, 8, 295-324
declining accident rates, 297
developing a good program,
308-315
accident prevention, 309
carrot and stick, 315
company policy, 309
lowering costs, 306
safety director, 310
violators, 312-314
working rules, 311
HazCom, 312
impact of good record, 306
material date safety sheets
MSDS), 312
OSHA, 295-305
communicating with industry, 300
most frequently reported
violations, 299
updating regulations, 303
when and inspector arrives, 305
workers compensation insurance,
307



Schedules, 93—98,281,282
claims, 281
critical path method, 96—98
activity durations, 97
float, 98
problems with, 281, 282
pitfallsto avoid, 97
Shop drawings, 86, 89, 90, 107,233,
234-286
delayingin processing, 286
documenting, 233,234
informational copies, 90
logs, 86
organizing, 107
procedures, 86
project manager's role, 89, 90
prompt submittals, 89
reviewing, 89
submitting, 89, 233, 234
Six Sigma, 214, 215
Stipulated sum contract, 19-21
pitfalls, 20, 21
turnkey, 32
Spearin Doctrine, 271
Subcontractors, 119, 149, 150—152,

156, 157, 163-173,242—-248,351,

352,282
avoiding problems, 244, 245
awarding subcontracts, 149, 150
key questionsto ask, 165, 166
pitfallsto avoid, 177, 178
bid analysisform, 156, 157
bid summary sheet, 158
bid tabulation form, 157
claims, 282
combining work to best
advantage, 163
communicating terms of
agreement, 171
danger signs, 247-249
design-build, 351, 352
designing to local building
standards, 168,169
doit ourselves?, 164
documentation to, 242—248
interview forms, 150
issues to be addressed, 167-169
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Subcontractors: (Cont.):
job cleaning, 169-171
joint checks, 172, 173, 248
key contract provisions, 245-249
key questions to ask, 165, 166
letter of intent, 14
lien waivers, 171, 172
lower tier subs, 172,173
linking agreement with owner
contract, 245
low bid problems, 249
performance concerns, 245
pitfalls to avoid with MEP trades,
166,167
preparing for meeting, 119
second tier subcontractors, 172
subcontract provisions, 178-182
subcontractor interview forms,
150-152, 155
temporary light and power, 167
warrantiesand guarantees, 169
whoisthe contractor?, 167
Submittals, 122, 123
Sub-surface conditions, 271, 272
Sustaintability, 355-357, 361,
367-371
approach to construction,
367-369
building guidelines, 361
definition, 356
impact on construction, 356
Oberlin College, 370
President's Council, 355
site work approach, 368-371
whole building design, 357

TelecommunicationsAct of
1996,375

Tenant work letter, 144-148

subcontractor responsibility, 147

Test reports, 114

Test-Adjust-Balance (TAB), 115-117

3-D design, 3, 387

Time and materials, 124, 186

Total quality management (TQM),
212

Turnkey contracts, 32
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Unforeseen subsurface conditions,
241

University o Reading, 327

U.S Department o Energy, 356

U.S Department o Housing and
Urban Development (HUD), 253

Unit prices, 159

United State Green Building Council
(USGBC), 368

rating systems, 358

Vaueengineering, 26, 27

Warranties, 169

Weather delays, 205,206

Wholebuilding design, 357

Winter conditions, 124

Workerscompensation insurance,
68,307,306

ZweigWhite, 326, 327



