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Preface

My hat is off to the construction superintendent, that man or woman in the field who
supervises the process of creating the structures we work in, play in and live in. All too
often the days are long, the problems overwhelming and the possibility of adverse
weather adds another variable to the equation. But through it all work goes on and
somehow it gets built.

Construction is the largest single industry in the United States, providing employ-
ment for more than 5.2 million people and generating a total industry payroll of more
than $32 billion. In 1991, the new construction put in place totaled $391.4 billion, and
although substantially less than the $434 billion volume experienced in 1990, it is still
a very respectable figure. The people associated with this industry ought to feel that
they have made, and will continue to make, a substantial contribution to their commu-
nities and to their nation.

The superintendent on a construction project is one of the key participants in the
entire construction process. He or she is the individual primarily responsible for the
demanding task of orchestrating the activities of a small army of specialists in order to
create a structure to house both man and his machines.

The construction superintendent must be knowledgeable in a wide range of techni-
cal matters and, at times, assume the role of engineer, lawyer, traffic cop, psychiatrist,
teacher, father confessor and even magician. The construction superintendent must
be strong and firm when strength and firmness is required, and soft spoken and
understanding when that need arises. He or she must be fair—always—and above all
possess the ability to create and maintain a harmonious team that will work toward a
common goal—the successful and timely completion of the construction project.

At various times during the construction process, the superintendent will be able to
call upon many experts in the field for advice and assistance, but at other times
decisions will have to be made on the spot, with no time for reflection or consultation
with others, and hopefully, this book will come in handy during those times.

The Construction Superintendent’s Handbook will assist those people striving to
attain the respected position of superintendent and will also provide more than a few
insights for those experienced professionals who have achieved this goal.

This book is divided into three sections with many chapters within each one of these
sections.

xi



xii Preface

Section 1—The Job Begins Before The Job Begins is devoted to the preparation
required before construction actually commences. The process of mobilization can be
a hap-hazard affair or, when given enough forethought and planning, result in a
smooth start to the construction that is soon to begin. With the threat of legal action
hanging over everyone’s head, construction superintendents nowadays must fully
understand the company'’s responsibilities and contractual obligations as well as those
of the other participants in the construction cycle. Chapters 1 through 4 deal with these
subjects and more, and will help prepare the superintendent for the construction
process discussed in the next section.

Section 2—The Construction Process elaborates on the jobsite daily routine, safety,
and managing effectively in Chapters 5, 6 and 7. Chapter 8 should alert the superinten-
dent to any legal pitfalls lurking around the corner. Working on a rehab project?
Chapter 9 will discuss some of the unique problems facing the superintendent when
remodeling and renovating projects.

Section 3—Basic Construction Technology delves into the more common construc-
tion components encountered on the jobsite, and while not purporting to cover every
phase of every component, does contain valuable information to assist in answering
many day-to-day questions about building systems, products and their application.

The author has been associated with the construction industry for more than 35
years. From summer jobs in high school to time clerk, assistant superintendent, project
manager and vice-president in charge of operation, he addresses subjects from the
front office view as well as from the trenchs. For those professionals who stay the
course, the position of Construction Superintendent promises to provide an outstand-
ing opportunity to realize job satisfaction as well as personal financial rewards.
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The Job Begins Before
the Job Begins



Mobilization

There is a great deal of work that must be accomplished before that first shovel of earth
is turned or that first grade stake is driven into the ground. In much the same manner
that a sound superstructure needs a sound foundation, so does the actual building
sequence require sound preconstruction preparation.

The first step in this process involves mobilization—establishing and organizing the
field office on the construction site, whether it be a fancy 50-foot trailer or a simple
10-foot by 10-foot homasote-covered shanty.

Second, the superintendent needs to be aware of the type of construction contract
that has been awarded, since different types of contracts require different kinds of
administration in the field.

Third, it is necessary for the superintendent to determine what is expected of the
other parties to the contract—the owner, the professional consultants, both architect
and engineer, subcontractors and vendors, and home office staff and personnel.

SETTING UP THE FIELD OFFICE

A well organized field office should provide easy access to all of the “tools of the trade,”
those important papers, documents, plans and specifications that will be referred to
time and time again over the life of the project. A field office should have more than
just a desk, chair and a telephone in order to provide a proper environment in which
to work. On the other hand it does not necessarily require computer terminals and
fancy electronic equipment to transform it into a functional, efficient office. What it
does need is ORGANIZATION.

* A plan rack or plan table large enough to permit the review of drawings without
having them fall off the table.

* Afile cabinet, or file cabinets, for the systematic filing of all correspondence that will
be generated over the life of the project.

» A lockable closet or cabinet in which to store confidential information along with
valuable equipment such as lasers, surveying equipment and power tools.

» Shelf space for manuals, books of specifications and, hopefully, this book.

* A security alarm system.
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* Drinking water, toilet facilities, conference table and other such nice touchs that the
budget may allow.

The Facimile Transmission Machine

The expression “fax it” has become a part of today’s business vocabulary, and the fax
machine is a boon to the construction industry and that sometimes lonely outpost—
the field office. As more and more architects, engineers, subcontractors and suppliers
install these machines in their offices, electronic mailmen can deliver critical construc-
tion documents within minutes of the time requested. Fax machines installed in a field
office can save valuable time and money when used to receive or transmit:

* Field changes requested by the architect, engineer, owner, home office, or the
project superintendant.

* Critical product data sheets from subcontractors and suppliers to the architect—en-
gineer for rapid review.

* Written authorization to proceed with extra work.

* Daily job progress reports.

* Weekly payroll time sheets

* Requests for clarification or information (RFCs and RFls) when design conflicts or
problems are uncovered in the field.

* Test reports and field inspection reports.

* Accident reports

* OSHA inspection reports.

Helpful hints to consider when Setting up the field office:

1. Establish afiling system using the same divisions as the contract specification book
which normally follows the format of the CSI (Construction Specifications Insti-
tute) i.e. Division 2-Sitework, Division 3-Concrete, Division 4-Masonry, and so forth.
Within each of these files place the appropriate subcontract agreements, purchase
orders, approved product data sheets for that trade, and small size shop drawings.

2. Set up a secondary file for all subcontract agreements and purchase orders
alphabetically arranged, not only as back up for the one filed in its appropriate
division, but for more rapid accessability When change orders are issued they
should be attached to their respective subcontract agreement.

3. Request that the home office furnish a subcontractor-supplier list complete with
phone numbers, fax numbers and name of contact person within the organiza-
tion. Tack this on the wall near the phone.

4. Post emergency numbers on the wall—hospital, paramedic, fire department,
police department, afterhours phone numbers for key home office personnel
and emergency numbers for key subcontractors such as plumbing and electrical.

SITE LOGISTICS

Not only is it important to consider what belongs in a field office, but it is also equally
as important to determine where the field office ought to be placed on the site, and a
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great deal of thought should be given to the total concept of site logistics—the how
and where of the entire site usage during construction.

Locating the Field Office

There are certain key considerations to be reviewed when determining the placement
of the field office on the site:

Will it have to be moved as construction progresses?

Can it be located relatively close to existing electric and telephone lines so that these
utilities can be quickly and inexpensively connected to the field office?

Will the location afford the best view of activity on the site?

Will there be easy and convenient access to the field office for all of the visitors that
can be expected and can nearby visitor parking spaces be created easily?

Other logistical considerations:

* Location of subcontractor field offices, storage sheds and material lay-down areas.

* Location of storage areas for general contractor equipment and supplies.

* Location of temporary roadways to provide access to the construction areas and to
all of the field offices and storage areas on the site.

* Areas on the site to be kept free and clear for future activities such as those for
structural steel shake-down, space for crane travel and the materials they will be
hoisting into place.

* Environmental factors and neighborhood concerns.

* Site security.

Location of Subcontractor Field Offices
and Storage Trailers

On a construction site for a big project quite a bit of space will be required to
accomodate subcontractor office and storage trailers and this is a topic that should be
discussed at the first subcontractor meeting. Advance preparation of a site plan with
sections set aside for the subcontractors can be passed around for comment as to the
location and size of space required for each trade. Temporary utility requirements
should be discussed at the same time. Will electric welding equipment be used and, if
so, what will be required in the way of exact power requirements? Will any subcontrac-
tors be using pipe cutting and threading machines? What about table saws and stone
or masonry cutting saws that will require electric power sources and a water source?
Although most general contractor-subcontractor agreements contain provisions stip-
ulating who will be responsible for installing these temporary utilities, the superinten-
dent must verify that there is sufficient incoming electrical service and other utilities
available to accomodate all of these demands.

If a particular subcontractor has a requirement for an unusually large amount of
space this must be kept in mind. For instance, a large masonry job will require areas
for brick and block storage, sand, mortar, mortar mixing area and even space for such
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masonry accessories as brick anchors and wall reinforcements. The mechanical
subcontractor may require a large area to store and fabricate pipe or a place to store
major pieces of heating and cooling equipment prior to installation in the building. All
of these requirements need to be considered when planning the subcontractor’s
staging areas.

Location of Other Material and Equipment
Storage Areas

Lumber, plywood, reinforcing steel, welded wire mesh—all of these materials will be
required on most projects and they need considerations other than just space:

* Is there easy access, not only for the delivery of these materials, but for later
distribution to the building?

* Do some of these materials need to be protected from the weather and therefore
must be covered and/or heated during cold weather?

* Will the possibility of theft of materials be another consideration when deciding on
storage area locations?

* Will there be some method by which controlled access to these areas can be
created?

And last, or possibly along with all of these other considerations, thought should be
given to those materials that require a storage area very early in the project but must
remain in those areas until the very late stages of construction.

Too often not enough consideration is given to the storage of topsoil, which is
stripped from the site as soon as excavation commences and is not used until fine
grading in preparation for landscaping begins. When moved from place to place as
construction proceeds, this costly material tends to disappear as erosion and comin-
gling with general fill occurs. Carefully consider the site logistics for this sometimes
forgotten material.

Location of Temporary Roadways

When areas being designated for field office, storage area and materials depots are
being planned, locating and maintaining temporary roadways must also be addressed.
Environmental and cost concerns will enter into the equation and attention should
focus on locations where these roads can remain until they are either incorporated
into the permanent site road or driveway system or can remain in place as long as
possible before being relocated. Depending on where the project is located geograph-
ically, other cost considerations come into play. During spring, summer and autumn in
most parts of the country, the rainy season can turn poorly constructed temporary
roads into quagmires, and on those construction sites in northern climates, heavy
snowfalls require frequent plowing and roads of shorter length will cost less to
maintain. And on those hot, dry summer days, dust control will be of major concern
and contingency plans to obtain a water truck or sources for calcium chloride will all
have to be thought out beforehand.
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Temporary roads accessing directly onto busy thoroughfares may require a flagman,
but if consideration had been given to moving this road around the corner, the need
for traffic control might have been eliminated.

Future Areas on the Site to be Kept Free
for Other Operations

On large suburban building sites where there is plenty of room, ample space consider-
ations must be given to any construction procedures that require mobile cranes—either
rubber tire or tracked. The erection of a mid-to high-rise structural steel-framed building
with a mobile crane will not only require a level travel surface around the building but
will also require space for the tractor trailers delivering the fabricated steel, and space
for a “shake-out” area. Load-bearing masonry buildings with precast concrete plank
floor decks will also require plenty of room for both crane travel and flat bed deliveries
of materials. Buildings with stone clad exteriors, architectural precast concrete panels
or glass curtain walls generally require access completely around the entire building.
Although some of these areas can be temporarily occupied by other trades, they must
be vacated in time for the trades that require the access later on.

Environmental Factors and
Neighborhood Concerns

Along with the hay bales and situation fences, other environmental concerns can have
an impact on individual site logistic plans. Are there public watersheds or public water
sources nearby that may become polluted by site run-offs containing traces of diesel
fuel, deicing salts, motor oils, acid-based masonry cleaners or leaky drums of anti-
freeze? Will construction traffic in and out of the site impact on the already heavy flow
of traffic on some major arteries near the site? And will substantial amounts of
antitracking materials be required at the entrance and exits to the site to keep the
public roads relatively clear of dirt and debris?

As more and more construction sites develop in and around existing commercial,
industrial and residential neighbors, a construction superintendent must become
sensitive to the concerns of these neighbors. Diligent dust control, constant surveil-
lance of public roadways and walkways near and adjacent to the site and attention to
noise abatement procedures all contribute to an atmosphere where the contractor is
perceived as a friendly, concerned neighbor rather than an intruder.

Outraged neighbors, whether corporate or residential can cause serious disruptions
to the construction process and these disruptions run the gamut from irrate phone
calls to court injunctions containing cease and desist orders. On the other hand, good
neighbors can become a great asset as we shall see when we discuss site security.
Paying attention to environmental and neighborhood concerns is not only good
practice, but it is good business.

Site Security

Employee theft in the United States for all types of businesses amounts to approxi-
mately $50 billion per year, and in 1988 construction equipment thefts made up $1.1
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billion of that total. Theft of equipment is not only costly in terms of replacement value,
but possibly millions more could be added because of lost productivity and schedul-
ing delays incurred as a result of the equipment not being there when needed.

The FBI recently published some rather astounding statistics—60 percent of all
employees would steal if they knew that they wouldn’t get caught, and 10 percent of
the company’s employees are actively looking to steal something. According to a
Cocaine National Helpline survey conducted a few years ago, 18 percent of all cocaine
users will steal from their co-workers.

Other statistics help to create a profile of the person most likely to steal from the
workplace. Men are five times more likely to steal than women and younger men, those
between the ages of 18 to 22, while comprising only 12 percent of the workforce, are
credited with being responsible for 69 percent of all job site thefts.

There are ways to deter theft, some more obvious that others. A well constructed
steel gang box secured with a heavy chain and strong lock is one of the best places to
store hand and power tools. Both large and small tools should be prominently marked
with L.D. numbers in such a manner that in order to remove these numbers it will be
necessary to grind or burn away a substantial portion of the tool. When gasoline- or
diesel-powered equipment is stored on the site, locked gas caps are a must. Not only
will they prevent a disgruntled employee from dumping sand in the tank, but they will
also prevent any neighborhood kid from discovering that sugar and gasoline don’t
mix.

According to the Associated General Contractors of America, in 1989 heavy equip-
ment thefts and vandalism cost contractors $412,000,000. Protection against losses
such as these require some rather special precautions. Equipment manufacturer J. .
Case distributes an antitheft kit to their dealers and customers, which sets forth an
eleven-point program to deter potential equipment thieves:

1. Use security devices such as ignition locks, stabilizer arm locks and especially
fuel shut-off valves (specifically ones that allow the equipment to move a short
distance before it stops—this drives would-be thieves into a panic.)

2. Record the equipment’s product identification number (PIN) and the serial
numbers of all components and attachments to the equipment, and keep this
document in a secure place.

3. Take photos of the equipment with particular attention to dings, dents, welds et’
cetera so that these photos can be used for future identification if the equipment
is stolen and recovered.

4. Plaster the equipment with large decals indicating that PIN’s are hidden and a
reward will be offered if the equipment thief is apprehended.

5. Don’t leave parked equipment in remote areas or in unlit areas on the site. Park
them in a highly visible location.

6. Light the site and park equipment in fenced-in areas.

7. Take frequent inventory of all equipment so that anything missing can be
promptly reported.

8. Communicate with the local police. Let them know what equipment will be
stationed on the site and how long it is likely to remain there. If they see anything
moving off the site before that time, they should stop and question the driver.
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9. Since 90 percent of all equipment thefts occur between 6.00 P.M Friday and 6:00
AM. Monday, weekends require extra security measures.
10. Never, never leave keys in the equipment. It not only makes it easier to steal that
piece of equipment, but also that key will quite often fit other pieces in the fleet.
11. Lock each machine whenever it is idle.

J. 1. Case provides some other statistics that might be helpful in warding off the theft
of equipment, by providing a list of the Top Ten pieces of equipment likely to be stolen:

1. J. . Case 580 Backhoe-Loader.

2. John Deere 510 Backhoe-Loader.

3. Ford 445 Wheeled Loader.

4. John Deere 455 Crawler Loader.

5. J. 1. Case 855 Crawler Loader.

6. Cat 734 Skid steer loader.

7. Clark 743 Skid steer loader.

8. Clark 555 Backhoe-loader.

9. Massey Ferguson 30 Backhoe-loader.
10. Cat 943 Crawler loader.

If you are working in one of the top-ten states chances of equipment theft will
increase proportionately. The top-ten areas are:

1. Texas 6. Arizona
2. California 7. lllinois

3. Oklahoma 8. Georgia
4. Florida 9. Ohio

5. Michigan 10. Missouri

If your company owns a J. I. Case 580 Backhoe-loader and the construction project
is located in Texas, keep a short leash on that piece of equipment.

Caterpillar™ Tractor’'s Answer
to Equipment Theft

Caterpillar™ Tractor Company of Peoria, lllinois, is taking an active role in the preven-
tion of equipment theft. If a piece of Cat equipment is stolen, the contractor is
instructed to call the local Caterpillar™ Equipment office and give them the engine,
transmission and torque convertor 1. D. numbers. This information will be passed on
to the Caterpillar™ Stolen Equipment File and, in turn, forwarded to the FBI, where it
will be entered into the National Crime Information Center files. This file can be
accessed by all law enforcement agencies and if a piece of stolen equipment shows
up at any Caterpillar™ dealer, or if their service representative services any piece of
stolen equipment in the field, the I. D. numbers of the stolen equipment are entered
on a work sheet, and the dealer who initially registered the equipment will be quickly
notified. Caterpillar™ is rightfully proud of the fact that in 1989, they achieved a 37.5
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percent recovery rate on stolen equipment by using this system. Loren Bussert, a
Caterpillar™ corporate security manager says, “We get an average of seven calls a day
from law enforcement officials.”

Good Neighbor Policies Pay Off

Paying a call on nearby neighbors and following up with a letter advising them that
there will be a fairamount of equipment on the job site for a certain period of time can
be the first step in enlisting their assistance. If they observe any unusual site activity on
the weekends when the job is shut down, or in the evening when all workers have left,
they should be asked to please call the company’s afterhours representative.

Helpful hints to consider when formulating a site logistics plan:

1.

Circulate a site plan to all major subcontractors indicating the areas set aside for
their use. Include the location of access roads and ask them to comment on their
designated spaces. Make them a part of the decision making process and they
will be more receptive to the plan—and besides they just might come up with
some good ideas!

. Ask subcontractors to share in the cost of a weekend guard service or the

expenses of installing bright site lights or creating fenced-in storage areas. They
have as much to gain—or lose—as anyone else.

Visit neighbors, introduce yourself and give them a thumbnail sketch of what will
be happening on the construction site and when the project is scheduled for
completion. Leave your field office phone number and ask them to call if they
have any problems. Sure, you'll get some crank calls, but most people will
appreciate the thought. Stop back several months later and ask them “How am |
doin’?”

Dispose of empty boxes on the site as quickly as possible. They not only add to
the clutter and debris and constitute a potential fire hazard, but they also provide
that dishonest employee with a container in which to sneak something off the
site.

If an unfamiliar truck and driver appear on the job site with written instructions
to pick up a valuable piece of equipment, call the owner of that equipment to
verify.

Pay attention to noxious odors emanating from the site. If that gasoline or diesel
engine is creating excessive fumes that could generate neighborhood com-
plaints, shut it down until repaired or replaced. Site garbage should be promptly
removed to avoid odors and keep the rodent population down. All part of your
Good Neighbor Policy.
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PROJECT START-UP CHECK LIST

Order telephone

Pay phone for Subs?

Temporary power

Access to Temporary Water

Portable Toilets

Temporary Fencing

Hay bales, Siltation Fencing

Construction Signs

Emergency Phone Number List

Building Permit

OSHA Documents

EEO Documents and Posters

First Aid Kits

Security System Hook-up

Personnel Equipment and Supplies _

Foul weather gear

Boots

Field Office Supplies

Lumber marking crayons

Pencils, pens, pads

Cans of spray paint

File Folders

Payroll forms

Extra Work Orders

Daily diary

Backcharge slips

Telephone Numbers

Owner

Architect/engineer

Testing lab

Building officials

Subcontractors

Suppliers

Survey and Layout Equipment

Hand tools

Wooden grade stakes

Transit/level

Laser/battery pack
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The Construction Contract and the
Construction Documents

REVIEWING THE CONTRACT

In order to have a more complete understanding of the contractor’s responsibility in
any given project, a superintendent ought to be familiar with the type of construction
contract that has been executed. Some of the terms and conditions in the contract may
have a direct bearing on the administration of the work at the job site. A contract may
contain some conditions that are at variance with those in the plans and specifications
and, based upon legal precedents, the terms and conditions of the contract will take
priority over those in the specifications or on the construction drawings. For example,
if the contract indicates that construction time is 365 working days but the specifica-
tions indicate 365 calender days that’s quite a difference since “working days” relates
to a 251-day completion schedule not one of a year’s duration.

It is important to analyze the provisions of the construction contract to determine
which ones will have an impact on the administration of the project in the field. And
not only is it important to be aware of certain provisions within the contract, but it is
also of equal importance to be aware of the various types of construction contracts in
general use today.

There are four basic types of construction contracts:

* The cost of work plus a fee contract (cost-plus)

* The lump sum or stipulated sum (as it is sometimes called) contract

* The cost of the work plus a fee with a guaranteed maximum price contract
(GMP)

* The construction management contract (CM)

Each of these contract types have their own form of administrative procedures and
requirements, many of which impact directly on the way in which a superintendent
will operate in the field on a daily basis.

12
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The Cost of the Work Plus a Fee Contract

Although an explanation of this form of contract might seem unnecessary, there are
some important aspects of the cost-plus contract that warrant closer inspection. As
the name implies, work under this type of contract will be paid for when substanti-
ated costs are submitted to the owner and the contractor adds a fee to these costs.
The fee is usually expressed as a percentage of submitted costs. But many of the
problems associated with this form of contract relate to an interpretation of what is
“cost.” For instance, can the contractor include a portion of the owner’s time spent
administering the job or can costs include that new typewriter in the home office?
These kinds of questions will be answered by reading the contract, since most
standard cost-plus contract forms include a preprinted list of costs that will and will
not be reimbursed:
Costs to be reimbursed:

1. Wages for labor in the direct employ of the contractor, including all fringe
benefits.

2. Salaries of all personnel on the contractor’'s payroll who are stationed at the
jobsite, whether clerical or supervisory.

3. Costs of reasonable travel, associated with the project, incurred by contractor’s
officers and managers.

4. Cost of all materials, equipment and supplies incorporated into the work, includ-

ing all taxes and delivery costs. (Sometimes the contract will stipulate that certain

tools exceeding a specific value, included in “costs” and paid by the owner, will

be turned over to the owner when the project has been completed.)

All payments to subcontractors for work performed.

Cost of temporary equipment, equipment rentals, repairs to equipment and fuel

costs.

Cost of temporary electric power and temporary water.

Insurance and bond costs, cost of permits and fees associated with the work.

Losses, expenses not covered by insurance, excluding those caused by contrac-

tor negligence.

10. Minor expenses, telephone, petty cash items, postage, stationery, supplies for the

field office.
11. Costs to remove debris from the site, including dump fees.

o o,
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Costs that will not be reimbursed:

1. Salaries of contractor’s personnel stationed in the office. (An exception to this
may be the project manager’s time spent on project business while in the office.)

2. Expenses of the home office including overhead and general administrative

expenses.

Contractor’s capital expenses.

Costs due to negligence of the contractor or his subcontractors.

Cost of any item not specifically and expressly included in the Cost to be

Reimbursed clause. (This is a category that must be clearly defined so that there

A w



14  The Construction Superintendent’s Handbook

is an indication of what non-clear cut costs incurred in the field will be reim-
bursed. When in doubt submit the cost item for payment.)

So how does all of this affect the superintendent whose job it is to get that building
out of the ground? Most cost-plus contracts contain a clause giving the owner the right
to audit the contractor’s books to verify all of the costs being invoiced. The records
kept on the job site and the type of documentation forwarded to the home office will
assist in providing substantiation of many of these costs. All that is required is to take
a little more time at the end of the day to make appropriate notations in the daily log
book, and on material receiving tickets and daily time sheets. Notations in the daily
diary will document visits to the job site by the project manager and other home office
personnel. A line or two concerning the purpose of the visit, topics discussed and
action taken will further substantiate reimbursable time.

When the company transfers equipment or workers from another project to the
cost-plus site, some form of “transfer slip” should accompany the move indicating
when the worker or equipment arrived, how long they or it remained on the site and
what was accomplished. Although daily time sheets may verify the worker’s time
another document may be needed for equipment tools or expendable supplies.

Material delivered to the job site from the company’s own yard must be accompa-
nied by a receiving ticket, and if the ticket does not contain the project name, this
should be written on that ticket before sending it to the office. A brief notation with a
description of what and where the material was used will be most helpful. If, for
instance, two hundred 2 x 4’s are ordered for temporary barricades, a note on the ticket
will answer questions posed by the owner a year later when the books are being
audited and this invoice is being questioned. When a professional service, such as a
surveying crew, is engaged, ask the crew chief to note the activity performed that day
on his worksheet and subsequent invoice.

Accurate record keeping is essential in establishing and substantiating all job-re-
lated, reimburseable costs, and remember, many questions could be raised about the
validity of these costs several months or possibly a year later, and a brief note may be
all that’s needed to jog ones memory when asked about a certain expenditure.

Cost of the Work Plus a Fee With a
Guaranteed Maximum Price—
The GMP Contract

This type of contract is similar to the regular cost-plus contract in that all costs
associated with the work may be audited by the owner at the end of the job, but
with this form of contract there is a guarantee as to the maximum cost of the work.
GMP contracts are often used when an owner is anxious to begin construction before
a completed set of plans and specifications have been prepared. The general
contractor will prepare an estimate based upon what the less-than-complete drawings
reveal plus additional costs to cover the anticipated scope of work that may be
reflected in the completed drawings and in the specifications. The GMP contract
allows both owner and contractor to proceed with construction, because although
work will progress on a cost-plus basis, the owner has the assurance of a “cap” on
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the upper limits of cost. The contractor, on the other hand will have built some form
of contingency into the estimate to cover some unforseen costs, which inevitably
creep into the project as the drawings are completed (a process sometimes referred
to as “design creep”). An integral feature of all GMP contracts is a “savings” clause.
In the event that the actual cost of the project is less than the GME, both owner and
contractor may share in these savings depending upon how the contract is worded.
This monetary incentive is beneficial to both parties, and verification of all costs
incorporated into the project take on another aspect-—not only to substantiate the
costs to be reimbursed by the owner, but also to provide a complete accounting of
all costs to create the base from which savings, if any, can be calculated. So the
superintendent’s role in the documentation of GMP costs is as important as when
administering a regular cost-plus contract.

Each item of work incorporated into the project must be clearly identified,
receiving tickets must be properly marked, and equipment and labor costs docu-
mented through accurate time sheets and delivery receipts. As in the cost-plus
contract, the GMP contract also includes a list of reimbursable and nonreimbursable
expenses. Although the concept of a GMP contract is based on actual costs incurred
plus the contractor’s fee, any changes to the scope of the work should not be
performed unless the guaranteed maximum price is adjusted, either upward when
scope is added, or downward when items of work are being deleted. A simple
scenario can be created to illustrate the effects of not changing the GMP when scope
is changed.

Let’s say the GMP of the project is $3,000,000
And the contractor’s fee is 300,000
Therefore “costs” ought to be 2,700,000

And let’s say the project is 90

percent complete and all costs
to date are $2,500,000

Subtracting the contractor’s fee of $300,000, there would appear to be a savings of
$200,000. Suppose the client was to receive 75 percent of the savings, leaving 25
percent for the contractor. The owner or client would receive $150,000 and the
contractor would receive $50,000. But let’s change the scenario a little bit. The owner,
aware of the potential $150,000 savings, decides to buy sod for certain areas around
the building instead of seeding per the contract requirements—and suppose the
added cost for this change amounts to $30,000.

If these added costs are incorporated into the project without increasing the GMRE
the mathematics change as follows:

GMP remains at $3,000,000
Contractor’s fée remains at 300,000
Contract “costs™are 2,700,000
Actual costs become 2,530,000
Actual savings becomes 170,000
Owner's share of savings 127,500

Contractor’s share of savings 42,500 (Contractor just forfeited $8,000 in savings)
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But if the GMP had been increased by the cost of this added work, even though
actual project costs could have incorporated these costs and still remain below the
guaranteed maximum price, the savings figures would look like this:

Original GMP $3,000,000

Change Order No.1—Sod 30,000

Adjusted GMP 3,030,000

Contractor’s fee 300,000 (For ease of explanation we won'’t
increase the contractor’s fee, but in
actuality it would increase by virtue of
the change order.)

Cost of Work Estimated 2,730,000

Actual costs 2,530,000

Savings remain at $200,000 and the contractor's 25 percent portion remains at $50,000.

So it is important to remember that, even though a GMP concept is cost of the work
not to exceed a specified amount and any savings generated would allow the inclusion
of extra work without exceeding the maximum price, if there are true scope changes,
the GMP must be adjusted to reflect these changes.

The savings clause in the GMP contract can also be applied to value engineering
proposals submitted by the general contractor and subcontractors. Since the general
contractor will share in any savings, it behooves him to constantly search out ways to
increase savings without jeopardizing quality of construction. For example, if the tile
subcontractor is able to make a “buy” on a slightly different color bathroom floor tile,
he should be encouraged to submit both cost reductions and samples for approval. If
the client accepts the tile, and a $3,000 savings is being offered, the contractor would
share in these savings. Contractors who have success with GMP contracts are able to
offer the client savings through the value engineering process, and the superintendent
should be alert to any such potential cost savings from the beginning of the project to
its end.

The Lump-Sum or Stipulated-Sum Contract

The lump-sum contract is the form used in almost all competitively bid projects, and
when awarded a lump-sum contract, the contractor is obliged to perform all of the
work included in the plans and specifications for a specified or lump sum dollar
amount. If the contractor’s costs for the completed project are substantially less than
those in his estimate, he would make more profit than initially anticipated, but
conversely, if the project’s final costs exceed those in the estimate, less profit will be
realized. Although this might appear to be a very straight forward approach to the
construction process, incomplete or poorly prepared or coordinated bid documents
can result in varying interpretations as to exactly what is included in the lump sum
price. So even though the lump-sum contract stipulates that the contractor will perform
all of the work detailed in the plans and specifications, when construction begins,
there may be many disagreements between client, consultants and the contractor as
to just what work is to be performed.
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Both project superintendent and project manager need to carefully review the
lump-sum contract documents to determine whether the plans and specifications
contain information that is complete. If there are unclear or missing details, they
should be noted so that clarification can be obtained from the architect and/or
engineer. A check of dimensions, both architectural and structural, need to be made
to ensure that everything checks out and the column spacing on the structural
drawings is the same as that indicated on the architectural, mechanical and electrical
drawings. Although it is the responsibility of the architect to confirm dimensions and
coordinate drawings, the contractor has an obligation to check the drawings for errors,
inconsistancies and omissions. Provisions in the general or supplementary conditions
of the specifications will many times hold the contractor responsible for problems
created by his failure to report dimensional discrepancies to the designers.

When and if variations are uncovered or missing details or incomplete details are
found, the project manager should be notified immediately so that a request for
information or clarification (RFI, RFC) can be sent to the architect. During the early
phases of construction the superintendent should be alert to any questions concern-
ing scope that may be raised by subcontractors as they gear up for their work. If their
questions cannot be answered by a thorough review of the plans and specs, these
concerns should be raised at the next job meeting, if time permits, or via a formal RFI
or RFC if the concern is immediate.

The Construction Manager Form
of Contract (CM)

Some sources state that the Wicks Law enacted in New York state in 1921 was the
impetus behind the creation of the construction manager concept. The Wicks Law
mandated that four prime contracts—one for HVAC, one for electrical, one for
plumbing and one for general construction—are to be awarded for all contracts
issued by public agencies in New York State when the value of the work exceeds
$50,000. Under this concept none of these “primes” had overall responsibility for
project coordination, so another supervisory layer had to be added for that purpose,
and that was the role filled by the construction manager. As ungainly as it seems, the
Wicks Law is still in effect in New York today and just as hotly contested as it was back
in the '20s. By the mid-1960s the role of the construction manager had expanded
greatly as more and more complex projects began to be designed and constructed.
The CM began to get involved in the project during the design stage so that owners
could use the expertise of a contractor who would bring cost estimating experience
and other skills to the table to assist in guiding the project through the design-budget
process. Today’s CM is employed to act as the owner’s agent and oversee the project
either through the design stage or the construction stage or, in some cases, through
both stages. When the pure form of construction management is used, subcontract
agreements are issued in the owner's name, and the CM reviews and approves
monthly payment requests. Checks to subcontractors are issued directly to them by
the owner.

The CM is reimbursed for specific expenses incurred while administering the con-
tract, and CM fees are derived in several different ways:
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* A professional fee generally computed as a percentage of the cost of the construc-
tion work

* A fixed fee

* Direct expenses marked up to include overhead and profit (referred to as “reimburs-
ables™)

Reimburseable expenses usually are confined to the cost of on-site supervision and
clerical help, including all field office expenses, project management and other
supervisory costs (field engineer, project super, assistant super), and secretarial and
accounting personnel stationed at the jobsite.

Construction management in the 1990s can be further defined as a CM “at-risk” or a
CM “not-at-risk.” The at-risk CM will be required to guarantee the ultimate cost of the
project in much the same way that a conventional general contractor agrees to a lump
sum price, while the not-at-risk CM does not guarantee a final cost, operating more or
less as though a cost plus contract is being administered. The CM concept has gone
through many mutations over the years and it is not uncommon to find general
contractors nowadays performing work with GMP contracts but calling themselves
construction managers since they provide preconstruction design services (usually on
a no-cost basis) in order to obtain the contract for construction.

THE CONTRACT PLANS AND SPECIFICATIONS
The Plans

Prior to the actual start of construction and after the contract has been reviewed and
important points noted, a thorough review of the contract plans or drawings must take
place. But first of all it is important to ensure that these drawings represent the “contract
set.” Quite often on competitively bid projects, changes will occur as the architect
reviews and clarifies, or even changes certain details as contractors bidding the job
request clarifications or point out deficiencies in the drawings as they assemble their
bids. The architect’s changes, clarifications and so forth are then issued as addendums
either in the form of written instructions, small scale drawings, or even full size
drawings so it is important to have the correct set of drawings at the job site.

The Contract Set of drawings

Once a contract for construction has been awarded some architects may see fit to issue
a completely new set of drawings incorporating all of the changes that took place
during the bidding process, and in the title block, a new drawing issue date will be
inserted often followed by the notation “contract set.” Other architects may issue 8 %

x 11 size pages incorporating some of the minor drawing changes, and if that is the
case, it is important that these sketchs are assembled into the set of contract drawings.
This can be accomplished by merely taping the sheets over the details they supercede.
By taping only one edge, it is easy to compare new details with the ones they replaced,
and by marking the appropriate addendum numbers alongside the sketches, the origin
of the changes can be identified.
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As the project progresses and possibly more and more clarification-addition—
change sketchs are issued by the architect and engineer, the designer may decide to
issue a completely new set of drawings that would incorporate all of these changes.
This new set of drawings will have a new issue date in the title block and will be known
as “conformed” drawings. When this occurs, and these new sets of drawings are
distributed, a quick review should be made of these conformed drawings to confirm
that all of the previous changes, but no additional changes, have been incorporated
onto this new issue. Once that fact is established, roll up the old drawings, prominently
mark them “Superseded” and file them away.

If during the course of construction, fullsize individual drawings are revised and
reissued, they should be incorporated into the contract set directly ahead of the
drawing or drawings they replace. Mark the old drawings “VOID” in large letters so
there is no confusion over which drawing is valid. From time to time it is advisable to
review the updated contract drawings list with all subcontractors to ensure that
everyone is working with the same set of current, updated drawings.

The Contract Specifications

Just as drawings are sometimes revised, so are the specifications, either during the
bidding process or after the contract is awarded. An addendum issued by the architect
may contain changes to three or four specification sections all printed on one page. It
then becomes necessary to incorporate each change into its applicable section. In
order to do so, cut out each specification change and tape it directly over the
superseded sentence or paragraph. Tape only one edge so it can be lifted and
compared with the superseded sentence or section. Alongside the taped-on portion
write the addendum number from which it had been clipped. By separating each
section of the specifications book with a divider and tab, and placing them in a loose
leaf binder, it becomes easier to locate a specific section quickly, and when an entire
page has to be replaced it is much simpler when a binder is used. Be sure to
prominently mark all superceded pages in the book in big, bold letters: “VOID.”

Checking the Plans and Specifications
for Completeness and Accuracy

In today’s construction marketplace, projects are more complex than ever before, and
in today’s fast paced construction climate, architects and engineers are under pressure
from clients to produce plans and specifications in the shortest possible time. Unfortu-
nately this process may produce plans and specs that have not been thoroughly
checked for completeness or coordinated with respect to structural, architectural, and
electrical components. This places a heavy burden on the contractor, project manager
and project superintendent.

Plans and specifications have to be carefully reviewed to determine whether every-
thing will “fit” and that there is sufficient information with which to build the building.
There are boilerplate statements in most “Instructions to Bidders” documents and in
the general or supplementary general conditions that state, “If the contractor discovers
missing or incomplete details or conflicting items of work, he is obliged to call them
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to the attention of the architect for clarification. Failure to do so will result in the
architect disallowing any claims for extra costs.” Even though this disclaimer is in-
cluded in most construction documents, the architect does owe the contractor a set
of drawings that are reasonably complete and contain sufficient details so that the
project can be built. Notwithstanding disclaimers inserted by the designers, the con-
tractor must review the plans and specifications carefully in order to uncover or
discover any shortcomings. Whether they are cause for a claim requires quite a bit of
investigation, but the first order of business is getting the job out of the ground and
avoiding problems that may be caused by a less than thorough review of these
documents.

Helpful Hints when Making that Initial
Review of the Contract Drawings

1. Add all of the dimensions on the site plan including back yard, side yard, front
setback and the actual footprint of the building. Does everything fit? Do the
individual dimensions add up to the overall dimensions?

2. Check a few random storm and sanitary pipe inverts. Are they compatible with
the inverts at the building and those at the points of connection? Will all lines flow
with the proper pitch?

3. If any site utilities cross over each other, is there sufficient coverage for each?

4. Do sidewalks, driveways, platforms pitch away from the building correctly?

5. Do inverts for mechanical lines on the mechanical drawings coincide with those
on the site plan? Check water, storm, sanitary and also electrical conduits.

6. Add dimensions across column lines on the structural drawings to determine if
they reconcile with the overall dimensions. Do the column spacings on the
structural drawings coincide with those on the architectural plan?

7. Do the structural floorto-floor heights relate properly to the finish floorto-floor
dimensions on the architectural drawings?

8. Compare duct riser and elevator shaft locations and sizes on structural, architec-
tural and mechanical plans.

9. Verify that location and size of louvers on mechanical drawings correspond with
the size and location on both architectural and structural drawings.

10. Concrete pads, either housekeeping or equipment, may be detailed on the
architectural drawings but not shown on any other drawings. Review all applica-
ble plans.

11. Will the proposed ceiling heights and underside of structural beams allow for
above ceiling installation of mechanical and electrical items of work? (If mechan-
ical and electrical subcontractors are required to submit coordinated drawings
that will also uncover any potential problems.)

12. Does the reflected ceiling plan accurately show the same placement of electrical
fixtures, sprinkler heads and ceiling diffusers as the applicable mechanical and
electrical drawings?

13. Check a few floor plans to determine if the individual room dimensions, includ-
ing partition widths, add up to the overall floor dimensions as shown on the
drawing.
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14. Spot check various partition types to determine if they correspond with large-
scale details. Are shaft wall and fire-rated partitions so noted?

15. Is the finish schedule and door schedule complete or are some items not
complete? Are there any discrepancies (i.e., does the schedule stipulate a hollow
metal door frame, but the corresponding detail reveals a wood frame)?

16. Carefully read the notes on the structural drawings as they relate to concrete. Is
the type of concrete listed for each use? Does this schedule conflict with any
other notes on other drawings? Do these notes contain instructions for construc-
tion joint placement, shoring requirements, time frame required to strip forms?

17. Review the notes on the structural steel drawings, if that is the form of structure
required on the project.

Review the Contract Specifications

1. Prior to the first appearance of any trade on the site, review their applicable
specification section and note any key elements that need to be reviewed with
that trade’s foreman.

2. When a specification section contains a paragraph with the heading “Related
Work in Other Sections,” check those other sections for information.

3. Are there duplications of work contained in the specifications? A common
occurance is listing hardware for aluminum exterior doors in both the “Hard-
ware” section as well as the “Architectural Metals” or “Glass and Glazing” section.
If such duplication does exist notify the project manager.

4. When the project architect or engineer’s office is located in another state, read
the general conditions portion of the specifications along with the special condi-
tions for mechanical and electrical trades very carefully. Trade practices in one
state may vary from those in another state. For instance, practices in an adjacent
state may direct the mechanical and electrical subcontractors to provide trench-
ing and backfilling for their work, but in the state in which the project is being
built, these operations may have been historically assigned to the general con-
tractor. Other specification provisions such as clean-up, temporary light and
power requirements and stand-by trade issues may also vary from state to state.

No matter which form of construction contract is being administered, a superinten-
dent needs to thoroughly review the plans and specifications, not only to ensure that
they are complete, but also to scrutinize them for any constructive suggestions or
changes. With the years and years of hands-on experience that most superintendents
possess, they may be able to suggest a more reasonable or expeditious approach to a
particular construction problem or detail. An experienced superintendent may be
able to suggest cost-cutting measures or less expensive ways to achieve the architect’s
end goals. Value engineering suggestions originating from subcontractors should also
be solicited and analyzed, and if worthwhile passed on to the home office for further
review. Most owners and architects appreciate these kinds of suggestions, and they
help to establish the “team” effort at the onset of the project that if continued will
develop that harmonious relationship that is the hallmark of most successful construc-
tion projects.
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The A.LLA. General Conditions to the
Construction Contract

American Institute of Architects Document A201—General Conditions of the Contract
for Construction is included in most construction contracts, either as an attachment to
the contract itself or by inclusion in the specifications book. Although often over-
looked as just “boilerplate,” it is, an important legal document that contains some
rather important points that both contractor and superintendent should understand.
It should be read, at least once, from start to finish and refered to from time to time. A
few of the more important issues discussed in the latest 1987 edition of the A201
document are listed below.

Article 2—Lists the responsibilities and rights of the owner, which include the
obligation to provide the contractor with a survey of the property containing its
legal limits and the location of existing utilities. This article gives the owner the
right to correct any deficiencies in the work if the contractor fails to do so within
seven days after receipt of written notice.

Article 3—Pertains to the contractor, and should be read in its entirety. It states that
the contractor shall not be liable for damages resulting from any errors or
omissions in the plans and specifications except if the contractor fails to notify the
architect in writing. The contractor is not responsible for ascertaining that the
plans and specifications conform to applicable laws, building codes and the like,
but the contractor must advise the architect if they do not. This article contains
instructions pertaining to shop drawings and the contractor’s responsibility for
deviations from the contract documents. A provision in this article allows the
owner to clean the premises and back charge the contractor if the builder does
not keep the premises clean.

Article 4—Sets forth the architect’s obligations and states that he has no control
over construction means and methods and techniques since these are solely
the contractor’s responsibilities. The method by which contractor claims are to
be presented is included in this article along with the conditions that constitute
the basis for these claims. When weather conditions are the basis for a claim,
the contractor must be able to provide accurate records to substantiate that
those conditions were abnormal and could not have been reasonably antici-
pated.

Article 5—Relates to subcontractors and allows the architect the right to object to
the hiring of any subcontractor if a reasonable objection can be presented.

Article 6—Stipulates that the owner may perform certain portions of the work with
his own forces or he can award separate contracts in connection with other
portions of the work. (This could cause a problem for the contractor if the owner’s
selection of a subcontractor creates a jurisdictional dispute with those subcon-
tractors hired by the general contractor.)

Article 7—Discusses changes in the work and the preparation of change orders along
with costs that can be included in the cost of work covered by a change order.
When architect and contractor cannot agree on the cost of the change-order work
as presented, procedures in this article explain how the contractor is to perform
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the work while keeping accurate records of all costs for resolution after the work
has been completed.

Article 8—Deals with the subject of Time and Dates—the time when construction
commences, the date when substantial completion is reached and extensions of
contract time due to delays.

Article 9—Sets forth instructions for applications for payment and the conditions
that must be met in order to establish substantial completion, partial occupancy
and final completion of the project.

Article 10 and 11—Relate to safety, insurance and bond requirements.

Article 12—Directs the contractor to promptly correct any rejected work. The
contractor shall bear the costs to correct defective work and will also be charged
for additional costs incurred for architectural services and expenses relating to
any testing and inspection services that may be required. Warranties issued during
construction are to be extended from the time the contractor was directed to
correct any work and the time when these corrections were completed. Or the
owner may choose to accept the defective work and receive a credit.

Article 13—Defines the responsibility for testing procedures and the party obligated
to pay for them.

Article 14—Contains the conditions whereby the contractor or owner may terminate
the construction contract.
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Subcontract Agreements, Purchase
Orders and Project Manning

Do It with Our Own Forces or Sub It Out?

That question might be answered quite differently depending upon whether the
contractor operates under union collective bargaining agreements or as open shop or
merit shop contractors. While union contractors can tap the local hiring hall for
trained and skilled workers, merit or open shop contractors must depend upon their
own training programs, vocational training schools, word of mouth or other forms of
advertising in order to augment their forces.

The Changing Face of the Work Force

Skilled labor in either case is a diminishing commodity today. There are less people
entering the work force today and the existing work force is aging. In 1980 there were
30 million 18-24 year olds actively employed, but it is anticipated that this productive
pool of labor will shrink to 25 million by 1995 as older workers retire earlier and almost
66 percent of the new entrants into the work force in the last decade of the Twentieth
Century will be women, minority and immigrant labor. According to the Business
Roundtable, an organization of America’s top executives, the construction industry
alone requires 263,000 new and replacement workers each year, but only 50,000 or so
have actually sought employment in that field.

The division between union workers and non-union workers is also changing. Since
World War II, union membership has declined from a high point of 33 percent of all
non-farm workers to 16 percent in 1990. The Northeast, long a bastion of union
construction has seen open shop operations increase dramatically. In Boston, Massa-
chusetts, in 1989, the unions claimed their share of the market had slipped from 75
percent to 55 percent and according to nonunion sources, the union market share
outside of the Boston metropolitan area slid to 30 percent.

With fewer people entering the work force and more older, experienced workers
leaving it, properly trained workers will be at a premium and it is likely that both union
and nonunion shops will vie for diminishing pools of skilled labor and companies will
have to offer the proper incentives in order to maintain a skilled and productive

24
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workforce. This will probably result in more and more general contractors relying upon
specialized subcontractors to perform work that they may have undertaken previously
with their own forces.

SUBCONTRACTING THE WORK

Many superintendents are of the opinion that they cannot exhibit the same degree of
control over subcontractors as they can over their own forces and although this may
be true to a certain extent, managing subcontracted work requires slightly different
techniques. To deal effectively with subcontractors, a superintendent must be com-
pletely familiar with the subcontract agreement and the obligations contained in that
agreement.

Each general contractor has its own tailor made subcontract agreement and while
the language and legalese may vary from contract to contract, the intent of certain
provisions remains the same. Most subcontractor agreements contain provisions that
fall into four basic categories:

Scope of work contained in the contract.

The time frame in which the work is to be performed.

Obligations of the subcontractor and obligations of the general contractor.
Method and time of payment for services rendered.

Scope of Work

It is not enough for a contract agreement to direct the subcontractor to perform the
work in “accordance with the plans and specifications.” The scope of the work is
probably the most controversial part of the agreement. The subcontract agreement
should list all drawings that include information relating to the scope of work and each
drawing identified including the date of issue. Too often a subcontractor will indicate
that he only reviewed and accepted what is now an outdated drawing.

Merely stating “the specifications” as a reference point in the contract may create
another problem since the subcontractor may have to abide by certain terms and
conditions in other sections of the specifications. Quite often the general or supple-
mentary conditions in the front portion of the spec book contain requirements for “as
builts,” guarantees and warranties, project close-out procedures and other obligations
that the subcontractor will be responsible to fulfill.

All addendums to the contract or bulletins issued after the construction contract was
executed as well as any other revisions to that contract must be made a part of the
subcontract agreement. Miscellaneous agreements concluded during subcontract
negotiations should be clearly spelled out in the scope of work section of the agree-
ment. In the event that the subcontractor’s initial proposal contained a detailed list of
inclusions and exclusions that were accepted as-is or changed slightly, this list should
also be included in the subcontract agreement as an exhibit to the contract. It is
difficult for a subcontractor to state at a later date that certain portions of work were
excluded when their initial proposal included those items, and they were not deleted
during negotiations.



26 The Construction Superintendent’s Handbook

Time Frame in Which the Work
Is to be Performed

The often heard phase “time is of the essence” is more than just an expression—it is a
legal term that means that work must be pursued continuously and without interrup-
tion because not to do so will result in severe financial implications to all concerned
parties. Most subcontract agreements include a date on which work is to start, a
completion date, a reference to the general contractor’s schedule and a “time is of the
essence” clause. Another clause found in many subcontract agreements requires the
subcontractor to staff the job in order to maintain adequate job progress as defined by
the general contractor and if he fails to do so sets forth the steps that can be taken by
the general contractor in order to maintain adequate job progress. A few excerpted
paragraphs from one general contractor’s agreement will illustrate the point.

“The subcontractor shall commence work within three days after notice from
the General Contractor and shall continuously prosecute the work with due
diligence so as not to cause any delays or interference with the completion of the
project. If said work is not being performed with due diligence and the general
contractor shall be the sole judge, the subcontractor upon three days notice from
the general contractor agrees to supply the required equipment, materials and
workers necessary to expedite the completion of the work. If the subcontractor
failsto do so, the general contractor without any further notice may engage other
forces to perform the work and charge the subcontractor’s account for that work.”

Another version of this provision is as follows:

Should the subcontractor fail to prosecute the work or any part therefore with
promptness and diligence, fail to supply a sufficiency of properly skilled workers
or materials of proper quality or fail in any other respect to comply with the
contract documents, the contractor shall be at liberty, after seventy-two hours
notice to the subcontractor to provide such labor or materials as may be neces-
sary to complete the work and to deduct the cost and expense thereof from any
money then due the subcontractor. The contractor shall be at liberty to bar the
subcontractor from the job site and take possession for the purpose of completing
the work, all materials, tools, scaffolding, ways, works, apparatus, machinery,
equipment and appliances and contract with any other persons to finish the
same.”

Take a look at your company’s subcontract agreement and see if these kinds of
time-related provisions are included.

Obligations of the Subcontractor and
Obligations of the General Contractor

These kinds of provisions are many and varied but generally include the following:

* Subcontractor must abide by all applicable federal, state and local laws and ordi-
nances.
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* Subcontractor must provide insurance coverage in amounts and types included in
the specifications.

* Subcontractor will not engage in any discriminatory hiring practices and will abide
by the provisions of Executive Order 11246 (an Equal Opportunity document).

* Subcontractor warrants that all materials and equipment is new and in good condi-
tion.

* Subcontractor shall at all times keep the premises neat and orderly and clean on a
regular basis. (Some contracts require the sub to clean on a daily basis.)

* General contractor is to provide a construction progress schedule and issue updates
as required.

* General contractor has the right to direct the subcontractor to make changes in the
work with an adjustment to the contract sum.

* General contractor shall issue written work orders to cover changes in the work or
extra work.

* General contractor can terminate the contract for cause. (And the reasons for
termination are included in another part of the agreement.)

* General contractor has the obligation to expedite the work as rapidly as possible.

* General contractor must be notified, in writing, of subcontractor’s intent to sublet
any portion of the work, and must give permission to do so.

Method of Payment for Services Rendered

There are several provisions in the subcontract agreement addressing payments, and
they can be categorized as follows:

* The schedule of the regular monthly payment, including a date when the
subcontractor’s requisition is to be submitted to the general contractor, and when
the subcontractor can expect payment in return.

* A provision relating to retainage, how much will be withheld each month, when
retainage will be reduced and under what conditions release of retainage will occur.

The circumstances under which the general contractor can withhold all or a portion
of monies due:

1. To pay for defective work not corrected by the subcontractor after such a request
was made.

2. To compensate the general contractor for any losses incurred due to the
subcontractor’s delayed or faulty performance.

3. To cover the cost of a bond required to be posted by the general contractor due
to a lien filed against the subcontractor by a supplier or second tier subcontractor.

4. To pay debts incurred by the subcontractor when they declare insolvency.

Although the subcontract agreement provides the general contractor with certain
powers to ensure that job progress is maintained, a subcontractor that does not
respond to the superintendent’s repeated requests for additional manpower or for
more materials and equipment may be having financial problems.
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Danger Signs that Hint of Subcontract
Financial Problems

* Has the subcontractor manned the job adequately until just recently but now
repeated calls for more manpower are ignored eventhough it is obvious that consid-
erable work remains to be done? Since labor must be paid on a weekly basis, as
opposed to materials that don’t require payment for 30 days or more, cash flow
problems may manifest themselves first in work crew cut backs

¢ Does the subcontractor seem to run out of normal day-to-day supplies like nails,
screws, taping compound, small pipe fittings, electrical tape and connectors? This
could mean that the local supply house has suspended credit and the sub must limp
by until another source can be developed.

« Are shop drawing submissions for key equipment late and are repeated requests for
critical drawings met with “We’ll get them in two weeks” only to have the same
conversation in another two weeks? Shop drawings are issued only after an order has
been placed and if the subcontractor’s credit is poor, his normal sources of supply
may be reluctant to accept an order and therefore the subcontractor has to search
for a new vendor. Unusually long delays in purchasing critical equipment may also
be caused by a subcontractor searching for a better deal without taking into account
the effect that these delays will have on the project’s schedule. If this seems to be the
case, the subcontractor should be given written notice that the delay in the submis-
sion of key shop drawings may seriously effect the schedule, and if that does happen
he may be held accountable for costs related to these delays. That will usually get
results.

« [s the subcontractor receiving partial shipments of commodity type items such as
steel studs, gypsum wallboard, framing lumber and plywood? This could mean that
a credit limit has been placed on his account because of slow or nonpayment of
outstanding bills.

* Has the subcontractor recently requested that joint checks be issued, naming his
supplier as well as himself on the check? When a manufacturer is unsure of receiving
prompt payment they will sometimes advise the subcontractor that shipment will not
be made unless a joint check is issued. Approval for a joint check arrangement must
be obtained in writing from the subcontractor.

Reviewing the Subcontract Agreement with
the Subcontractor is a Good Practice

Before a subcontractor begins to work on the construction site it is a good idea to
review the plans and specifications included in his scope of work and then, in turn,
review the scope of work with the subcontractor’s foreman. Although one might think
everything is crystal clear, there may be some misunderstandings in the subcon-
tractor’s mind that need to be clarified before work begins. Some of the more common
misunderstandings are listed below:

Subcontractor: Did not review any drawings other than those pertaining to his trade
eventhough his contract refers to those drawings. The steel subcontractor might
not have reviewed mechanical or electrical drawings that contained ladders, rails,
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door frame channels, supports. The mechanical sub may not have looked at
electrical drawings that showed different power requirements for his equipment.

Subcontractor: Did not review general, supplementary, or special conditions to the
contract that direct him to provide temporary light and power (in the case of
electrical sub) or to cut and patch, or to excavate and backfill.

Subcontractor: Did not acknowledge receipt or acceptance of any addendums
issued during the bidding process and now disclaims responsibility for same.
Subcontractor: Did not furnish unit prices as requested nor was he advised of any
unit prices the general contractor included in the contract with the owner that he

is now expected to accept.

Subcontractor: Did not fully understand any alternates to be priced and either did
not include them in his proposal or he may have estimated them improperly.
Subcontractor: Did not include cost of permits, fees, utility company charges as

directed by the specifications.

Subcontractor: Based contract price on the Bid Documents not the Issued For
Construction Documents.

Subcontractor: Did not include insurance coverage as specified.

Subcontractor: Was not aware that state sales tax should have been included (or
excluded!).

Subcontractor: Did not understand retainage requirements and now doesn’t agree
with them.

Subcontractor: Was not aware of the project schedule and therefore did not include
labor costs beyond current wage scale, nor was escalation costs for materials
included.

Subcontractor: Took exception to certain items in the plans and specs at bid time,
but did not notify the general contractor.

Subcontractor: Assumed that “or equal” materials or equipment would be accept-
able and priced the job accordingly.

Subcontractor: Did not know requisition cycle and now requires a different payment
schedule.

Subcontractor: Was not advised that materials stored off-site could or could not be
requisitioned.

Subcontractor: Did not know that the construction contract limited the amount
subcontractor could add to change orders as overhead and profit and will not
comply with that requirement now.

In all dealings with subcontractors they should be treated like members of the
“team” and not as adversaries. Only when all else fails should the threat of contract
cancellation or legal action be raised.
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Job Procedures and Policies

The construction industry is a high-risk business where rewards can be great and,
conversely, losses can be devastating. Control over costs in the field becomes one of
the project superintendent’s most important responsibilities.

ESTABLISHING A COST REPORTING SYSTEM

In Chapter 2, the cost-plus a fee contract and the guaranteed maximum price contracts
were discussed and the importance of accurately tracking costs stressed. But no matter
which type of construction contract is being administered, recording and controlling
all job costs remains essential.

Field Reporting and the Estimator’s Data Base

A company’s data base of construction costs is the heart of their estimating system, and
the information in this data base must be added to and upgraded constantly in order
to retain that competitive edge when bidding jobs.

Costs are obtained from subcontractor’s, suppliers, cost estimate manuals and from
work performed by the company’s own forces in the field. For those general contrac-
tors who maintain concrete crews or masonry crews or carpentry and drywall crews,
reporting the cost of their work is critical in tracking actual costs as opposed to
estimated costs. But before this can be done, a system to segregate and identify each
work task must be in place, and this will require assigning a code number to every
phase of the work task.

The first step in the establishment of a cost-code reporting system starts with the task
of assigning numbers to each standard component of construction. Within the con-
struction industry there are two generally accepted work task numbering systems; The
Uniform Construction Industry Code, known as UCI, and the more widely accepted
Construction Institute’s MASTERFORMAT format. The CSI numbering system is the one
that most architects use when preparing specification manuals and begins with the
broad categorization as follows:

30
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Division 1—General conditions or Division 9—Finishes
requirements Division 10—Specialties
Division 2—Site work Division 11—Equipment
Division 3—Concrete Division 12—Furnishings
Division 4—Masonry Division 13—Special construction
Division 5—Metals Division 14—Conveying systems
Division 6—Carpentry Division 15—Plumbing, HVAC, sprinklers
Division 7—Roofing, insulation, Division 16—Electrical
waterproofing Division 17—Control systems
Division 8—Doors, windows, glass
and glazing

Atypical CSI cost-code number may contain as many as ten digits; the first two digits
(generally the first digit is a zero) identify the major division, the third, a major
subdivision, the next three numbers identify a major classification of work and the last
four digits identify a specific operation. A typical CSI concrete cost code—032 138
0500—would identify the following task:

03—Concrete major division
2—Form work major subdivision
138—Form work pertaining to beams and girders
0500—Form work pertaining to an exterior spandrel twelve inches wide.

For most general contractors a ten-digit cost code is not necessary, and one contain-
ing just five digits is all that is required, (using the same scenario as before, a five
numbered code for a concrete spandrel girder becomes “03135™).

03—(Cast-in-place concrete)
1—Forming operations
3—Girders
5—Girders between twelve inches and eighteen inches

Once a system of cost codes for work tasks has been established it will be used by
the Estimating Department during the preparation of the estimate. When an estimate
results in a successful bid and a contract award, all of the cost codes for field
operations will be distributed to the superintendent, either preprinted on the weekly
time sheets or on a copy of the estimate for field use, or on a separate cost-reporting
sheet. But no matter which form it takes, the purpose is the same: to report man-hours
and the quantity of the task performed. The end result of all of this paperwork is to be
able to create unit costs that accurately reflect the cost of performing a task. No matter
how the data is reported, it will be converted into costs per unit of work when
quantities of work are reported on a weekly basis.

Mr. John Doe, carpenter, was working on concrete wall forming last week, and the
efforts of his labor will eventually appear in the data base when the week’s payroll has
been processed.
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John Doe—Carpenter Journeyman—Hourly wage rate ~ $18.50
Fringe benefits 5.50
Total hourly cost ~ $24.00

For the week ending November 21, 1991, Doe worked forty hours on the same task,
concrete wall forming, Code 03278 (forming eight-feet high foundation walls). The
quantity reported for the week was 283 square feet of surface area (which means forms
installed on both sides).

The computations for unit costs will be as follows:

40 hours x $24.00 per hour = $960.00
Total area formed 283 square feet
Unit cost/square foot cost $3.39 per square foot to form 8-feet high foundation wall.

OTHER JOB-RELATED COSTS REPORTED AS
GENERAL CONDITIONS

The composition of general-condition or general-requirement costs vary from contrac-
tor to contractor. Some contractors will include a project superintendent’s salary and
the project manager’s salary in corporate overhead while other general contractors
will include these costs in their general conditions. Many of these general condition
costs are time related as opposed to task, or work-completion related. Temporary
sanitary facilities, telephone expense, office and storage trailer rentals are but a few.
Not all of these general-condition expenses listed below are under the direct control
of the superintendent, but for those that are, proper reporting and control of the related
expense is important.

Typically general conditions expenses will include:

Project coordination—project manager and assistant project manager

Project superintendent and nonworking foreman

General superintendent (usually not full time, but has time apportioned to several
projects)

Time keeper

Ons-site clerical/secretarial/accounting staff

Job security costs

Safety program costs and costs for OSHA requirements

Trucking materials via contractor’s trucks

Debris control, including cleaning costs, dumpster rentals and dumping fees

Temporary utilities—water, electricity, gas, sanitary control, telephone

Field office rental, repairs, supplies

Storage trailers and temporary fencing

Reproduction costs—cost of blueprints

Travel costs—to owner’s, architect’s, engineer’s place of business, visits to subcon-
tractors or suppliers

Temporary signage
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Cranes, hoisting equipment for both crews and materials

Small tools

Provisions for weather protection, temporary enclosures and temporary heat for
same.

Traffic control, dust control, snow plowing costs

Project closeout costs including cost to complete punch list items, prepare “as-built”
drawings and assemble other closeout procedures.

Proper allocation of those costs directly within the control of the superintendent
remains an important part of his job. Since general-conditions cost estimates can range
from a low of 4 percent of total project cost to a high of 10 to 11 percent, all items in
this category must be accurately reported so that they can be monitored and con-
trolled diligently. A contractor’s estimate of general-conditions costs can be a major
factor in determining whether a competively bid job is won or lost.

Receiving and Controlling Materials at the
Job Site

When construction materials are received at the job site, the following questions need
to be answered:

1. Was a purchase order issued for these materials, and is there a copy on the site?

2. Are the correct materials being delivered?

3. Is the quantity correct?

4. Are there any damaged materials and, if so, does an insurance claim need to be
filed?

Only the job superintendent or his appointed representative should be designated
to check, receive, and sign for materials.

Unless shipments are carefully checked for both quality and quantity, the contractor
may be paying more than he should. If 2 x 12 fir joists were ordered, but 2 x 12 HemFir
joists were delivered, the cost differential (fir being more costly than HemFir) can be
considerable, and since fir joists have more structural strength, the substitution of a
lesser grade could have serious consequences under certain circumstances.

When quantity and quality have been verified in the field, it is helpful to office
personnel to have a legible, recognizable signature on the receiving ticket. If a cost-
code system has been established for materials, the proper code should be entered on
the receiving ticket and a brief note as to the use of the material will also be of value.

Weather Sensitive Materials

There are certain kinds of paint, for instance, that freeze at 32 degrees F or must be kept
above 40 degrees F and when these kinds of paints are delivered in the dead of winter,
the superintendent should determine whether a heated truck has made the delivery or
otherwise ascertain that the material has been delivered in good condition.
Ready-mix concrete is another material that is sensitive to temperature extremes.
Affected by both hot and cold weather, the superintendent should be alert to the time
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the truck left the batch plant and how long the concrete has been in the truck before
it is discharged. Most ready mix suppliers stamp their delivery tickets with the time the
truck departed the plant, and travel time along with waiting time to unload may be
cause to reject the shipment during either very cold or very hot weather.

THE IMPORTANCE OF GOOD
COMMUNICATION AND DOCUMENTATION
ON THE JOB SITE

During the course of a project, hundreds or even thousands of instructions are issued—
some written and some verbal. Lines of communication must be established early in the
project. Should all inquiries to the owner, architect and engineer go through the office?
Will subcontractors be allowed to communicate directly with the design consultants
and, if so, what form of confirmation will be required by the general contractor? And
how should the project superintendent bring all of his questions to light?

The Regularly Scheduled Job Meeting

The job meeting is probably the best way to communicate since subcontractors and
design consultants can get together and inspect actual field conditions requiring
clarification. Printed minutes of these meetings provide the documentation after items
have been discussed and decisions have been made. Each construction company has
its own format for holding job meetings. Some companies prefer to have a separate
meeting with the owner’s representative, architect and engineer, followed by a
subcontractor’s meeting while other companies feel it is better to have one meeting in
which subcontractors, owner’s representatives and design consultants attend.

In either case, it is important for the project superintendent to attend these meetings.
Some superintendents tend to shy away from attending job meetings, but that’s a mis-
take. Job-meeting minutes are no substitute for being there. Sometimes discussion takes
place in the meeting that doesn’t appear in the minutes or sometimes the writer of the
minutes interprets what has been discussed in a manner different from original intent.

Many job meeting minutes end with the statement, “The meeting minutes represent
the writer’s interpretation of events as they transpired. If there are objections to any
statements contained therein, they are to be submitted, in writing, prior to the next
scheduled meeting.”

Plan ahead so that attendance at job minutes can be scheduled. Job meetings
should have an agenda, and each item should be addressed quickly and thoroughly.
Questions and answers should be prepared beforehand so that the meeting flows
along rapidly. After the first job meeting the format for subsequent meetings will be to:

* Review topics discussed at the previous meeting, and
* Introduce new topics for discussion.

Topics to be discussed at job meetings should include:

* Areview of job progress to date, and possibly a review of anticipated future progress.
* Comments on the quality of work.
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* Discussion of problem areas.

* Requests for clarification of vague or missing details.
* Review of materials, equipment to be approved.

* Answers to questions from previous meetings.

* Results of recent inspections, test reports.

Preparing for a Job Meeting

In order to keep these meetings as short as possible, all participants should have
prepared a list of questions that need to be addressed and have answers to the
questions that arose at the previous meeting. A superintendent should keep a daily list
of questions or items to be discussed at the next job meeting. If there are questions
about plan or specification clarification, a thorough review of the plans and/or specs
should be made beforehand to ensure that the answers are not lurking in some
obscure place on the drawings or in the specifications.

Questions from subcontractors, as they arise during the course of the work week,
should be noted, and if the subcontractor or supplier should attend the meeting, they
should be notified in advance.

Documentation of Field Related Matters

Job meeting minutes should be distributed promptly to all parties that attend the
meeting or have an interest in what was discussed or resolved at those meetings. These
meeting minutes become a part of the project’s file and provide documentation of
items discussed and resolved. However there are other forms that are useful in
providing documentation of questions arising from the field.

The Request for Information (RFI) and the
Request for Clarification (RFC)

It is rather easy to create an RFI or RFC file if the company has not previously used one.
Prepare a simple form that is numbered sequentially (see Figure 4-1 and 4-2). These
forms can be used when questions arise from subcontractors and require answers
from the general contractor or from the design consultants. These forms can also be
used when the general contractor needs to obtain information or clarification from a
subcontractor or owner/architect/engineer.

The RFI and RFC, when numbered sequentially will provide a system for filing,
locating and retrieving both questions and answers throughout the life of the project.

The essential parts of these forms are:

Date issued,

Sequence number,

Party to whom it is directed,

Inquiry complete with plan/specification section being questioned to include
sketches or data sheets,

W=
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REQUEST FOR INFORMATION

RFl No.

DATE:

PROJECT NAME:

LOCATION:

To:

dhdkkkdkddkdkkkdkdkkdkkhhhkkkkdkkhhhkkkkhhkkkkhkhkhhkkkkkkkdkhkkhkkkhkhkkkkd

TRANSMITTED BY:

RESPONSE REQUIRED BY:

hkhkkkhkhkkhkhkhhkhhhhkhkhhkhhkhkkkhhk kA hhhkkkhkhkkhhkhkhhkhkkkkhkkhkkkhkk

REQUEST FOR INFORMATION AS FOLLOWS:

hkkkkkkkkkkhkkkkhkkkkkkkkkhkhkk kR kkkhrhkhhhhhkhkhkhhhkhkkkhkkhkkkkkk

SENDERS SIGNATURE

Figure 4-1 A Typical Request For Information (RFI) form.

5. Individual generating the inquiry and the person or place where responses
should be sent,

6. Response time requested, that is, by return phone call or fax, by express mail, at
next job meeting.

Alist of outstanding RFIs and RFCs should be included in every job meeting as a way
of ensuring that all parties are aware of what is and what is not outstanding. This list
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REQUEST FOR CLARIFICATION

FRANK MERCEDE & SONS, INC. RFC NO.
860 CANAL STREET

STAMFORD, CT 06902

TeLEPHONE: 203/967-2000 DATE:
FAX: 203/353-8737

Project name:

Location:

RFC Directed To:

Respond To:

REQUEST FOR CLARIFICATION AS FOLLOWS:

LA AR A AR S R AR RS AR R R R R R R R R R R AR R R R Y N E R TR E R WO I g g g

Senders Signature

Figure 4-2 A Typical Request For Clarification (RFC) form.
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also creates documentation for any potential delays because of the contractor’'s
inability to get a timely response from the owner or his consultants.

CHANGE ORDERS—HOW THEY SHOULD
ORIGINATE, BE PROCESSED AND
CONTROLLED

Rarely is a project completed without changes being made to the initial scope of the
work, and this process is one of the major sources of disputes among owners, contrac-
tors and subcontractors. But it doesn’t have to be that way if the proper steps are taken
when changes are being discussed or when they are being implemented. Changes in
the work can result from one the following conditions:

1. Changes in the scope of the work initiated by the owner, architect or engineer to
add or delete items of work before or during the course of construction.

2. Changes initiated by the contractor or subcontractors because of real or per-
ceived errors, omissions or inconsistancies in the contract set of drawings and/or
specifications.

3. Changes initiated by the owner, Architect/Engineer, general contractor or sub-
contractor when there are differing interpretations as to their respective contract
obligations.

4. Changes to the scope of work because of unforeseen subsurface conditions or
extra work required after exposing previously concealed conditions or during an
emergency.

By whichever means the change-order work is initiated, the superintendent must:

* Receive written confirmation or authorization that the change order work is to
proceed.

* Receive the necessary documents in order to identify and implement these changes,
such as sketches, written description of the work, bulletins issued by the architect
and so forth.

* Be advised of the method by which all costs associated with the change-order work
shall be documented—Ilump sum or time and material.

Confirmation of Authorization to Proceed

When change-order work proceeds, according to the textbook approach, the architect
will have submitted a request for the change-order proposal to the contractor, who, in
turn will have submitted a written cost proposal. The architect would then review the
proposal and, if accepted, issue a formal change order to the contractor. Only then
would the work begin. But this rarely if ever happens.

In most cases, verbal requests are made by the owner or the Architect/Engineer and
a verbal response is made by the contractor. Some negotiations might then take place
and the contractor would be authorized to proceed with the work while the paperwork
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catchs up and a formal change order is issued. But this approach is fraught with
dangers and misunderstandings that often lead to disputes and lawsuits.

Barring the receipt of a formal, written change order, the superintendent should
have some form of written approval to proceed with the work, and this should be
forthcoming from the contractor’s office. There are conditions under which a superin-
tendent must be able to originate or authorize extra work, such as when a job-site
emergency arises, but generally some form of written authorization should be gener-
ated in the field to document this authorization and provide a record of just what was
authorized.

A frequently used form for this kind of situation is the Field Order or Field Authori-
zation Report (see Figure 4-3). This form can be used to initiate a change-order request
to a subcontractor or the owner, or the architect or engineer, and this form can also be
used as a written record of a verbal order. A copy of the order should be sent to the
party that will perform the work, and the party requesting the work (if other than the
general contractor), a copy is retained in the field and a copy should be sent to the
office.

Authorization to Proceed When the Exact
Nature and/or Cost of Work Is Unresolved

Many times when change-order work is being authorized, it is difficult to determine
costs beforehand. This kind of situation will occur when repairs may be required to
existing structures or when unforeseen subsurface conditions are encountered. If a
cost plus agreement can be obtained, documentation of costs becomes a critical
matter, and unless a representative of the party authorizing the cost plus work is on the
site to verify all costs as they are incurred, some system of cost substantiation must be
established.

This is best accomplished by having daily tickets prepared for all labor and materials
provided for the work. Each ticket should contain a detailed description of work
performed, hours worked, materials and equipment used. An agreement should be
reached before work commences that these tickets are to be presented to the owner
and/or his representative on a daily basis and any questions regarding daily tickets are
to be addressed immediately.

The Forced Account—Construction Change
Directive

A forced account is simply a method of tracking and presenting costs of change-order
work when contractor and owner can'’t agree beforehand on the proposed cost of the
change-order work. When work proceeds on a forced account basis, the owner agrees
to reimburse the contractor for all substantiated costs plus overhead and profit.
Although this seems rather straightforward, the forced account method is used when
contractor and owner can’t agree on the price before the work begins, so there is every
reason to believe that the contractor and owner won't agree on the actual cost of the
work when it has been completed! Documentation for forced account work must be
extremely thorough.
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Field Instruction

IF IN

2.

Note:

COPY:

Date: Order Number:
Job Name: Job Number:
1. This Field Instruction (F.I.) is issued for the purpose of:

TIME OF PERFORMANCE, HE SHALL NOT PROCEED UNTIL SECTION 2 OR 3 IS COMPLETED BELOW.

Requesting an estimate
Directing work be performed
Directing work be stopped
Other

A general description of the work situation involved here is as follows:

Signed:

THE SUBCONTRACTOR'S OPINION TEIS F.I. INVOLVES WORK WHICH INCREASES THE CONTRACT AMOUNT, OR

The Contractor and Subcontractor acknowledge this F.I. will result in an increase/decrease/no
change to the Subcontractor's Contract Price. The Subcontractor is hereby directed to
proceed with the work on the following basis:

Detailed estimate is accepted in the lump sum amount of §
Time and material plus overhead and profit as called for in the Subcontractor/
Contractor Agreement

Unit Price

The approximate estimate is accepted with supporting details and exact price to follow
within 7 days.

Amount of approximate estimate §

Other

Signed:

Signed and Accepted:

Subcontractor Rep.

The Contractor hereby directs the Subcontractor to perform the Work described above at no
change in Contract Price on the basis that the Work is included in the original Contract.

Signed:

The Work will not be performed.
The final amount of this F.I. which will be processed as a Change Order is:

signed: $

Whenever time and material work is to be performed, daily work tickets must be
presented to the Project Superintendant for signature. Failure to do so may result
in rejection of payment request.

Office Subcontractor Field

Figure 4-3 A Typical Field Order.

The “construction change directive” is a term created by the American Institute of
Architects in their 1987 version of the General Conditions to the Construction Contract
(A.ILA. Document A201). This directive is nothing more than a written notification from
the architect tothe contractor directing the contractor to proceed with the change-order
work, and since the cost of this work cannot be agreed upon before it starts, the contrac-
toris tosubmit an itemized lists of costs when the work hasbeen completed. The costs to
beincluded forreimbursement underthe construction change directive are:
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* Costs of labor, including all fringe benefits,

* Cost of materials, supplies, equipment, including cost of transportation to get them
to the site,

* Rental cost of machinery and equipment, but not including hand tools,

* Cost of bond premiums, insurance, permits, fees and taxes, and

* Cost of supervision and field office personnel directly involved with the work.

Added to these costs will be the contractor’s overhead and profit. There again, if
contractor and owner or architect can’t agree upon a fair and equitable cost
beforehand, will agreement on the final cost under the “construction change
directive” be any easier? As with any other time and material work, documentation
must be assembled and presented after the work has been completed. Bills, invoices,
receiving tickets for materials and rental equipment are to be included along with
daily labor tickets and payroll. Further documentation in the form of photographs
and videotapes should be considered when earthwork, unforeseen subsurface work,
or reworking existing structures is being performed under the construction change
directive.

AS-BUILTS AND OTHER CLOSEOUT
DOCUMENTS

The time to begin preparing for the project closeout is when the project is just getting
started. That's the time to review the specifications to determine what kind of docu-
mentation will be required when the project has been completed. These project
closeout requirements should be carefully read and highlighted, and all trades having
any involvement in closeout documentation should be notified even though their
contracts include those provisions.

Particularly when site work is in progress, the proper location and invert elevations
of all underground utilities will be required, and it is encumbant upon the superinten-
dent to make sure that whoever is responsible for logging this information is doing so.
Some specifications require air tests, or exfiltration tests on various kinds of under-
ground piping,and if provisions have not been made to have these tests performed, the
party responsible for providing these tests must be notified immediately.

Whenever tests such of these are conducted, as a back-up to the formal test report
submission issued by the engineer, testing service or inspector, the superintendent
should place an entry in the daily dairy or log book indicating where and when the
test took place, who was present at the time, the results of the tests, if known, and any
verbal acceptances or rejections issued at the time.

Some architects and engineers insert a provision in the specifications stipulating that
they will be inspecting the progress of as-built drawings during the course of construc-
tion, and if these drawings, in their opinion, are not being prepared properly, they will
recommend that the owner withhold all or a portion of the current payment due the
contractor. Attention to “as-builts” is often paid too late and they are one of the prime
reasons that owner’s withhold final payment when they are not submitted at the end
of the job.
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CHECKLIST OF COMMON CLOSEOUT
REQUIREMENTS:

1.

2.

o

—

13.

14.

OOV NP

As-built drawings—site and utility work, foundations, structure, plumbing, HVAC,
sprinkler and electrical.

Inspection reports—issued by government inspectors, consulting engineers, test-
ing laboratories.

Test results—concrete, steel, soils analysis and soils compaction, balancing re-
ports for liquid and air.

Operating and maintenance manuals.

Removal of all temporary construction, temporary utilities, and in particular
temporary lighting above the new ceilings.

Product guarantees and warranties.

Service contracts.

Elevator code compliance and inspection certifications.

Final cleaning of the building and premises.

Copy of Certificate of Occupancy.

Attic stock, which may include bricks and decorative block, floor coverings,
ceiling tiles.

Panes of replacement glass.

Unused containers of paint along with list of manufacturers and color selection
identification numbers.

Complete list of all subcontractors, suppliers including addresses, phone num-
bers and contact person.
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Establishing the Daily Routine

A great deal of the project superintendent’s work day is filled with the responsibility of
ensuring that the proper trades are working on the job site with sufficient manpower
and materials to maintain job progress. Phone calls and questions asked by subcon-
tractors require more time, but somewhere in this busy schedule time must be set aside
for the other important matters that are an integral part of the daily routine.

* Monitoring the construction schedule

* Preparing daily paperwork:
Payroll forms
Material delivery receiving reports
Tool and equipment inventory control
The daily diary or daily log

* Shop drawing review

* Quality control

* Safety

THE CONSTRUCTION SCHEDULE

Preparing, monitoring and updating the construction-progress schedule is one of the
keys to controlling today’s increasingly complex construction projects. It is a tool, like
many others available to the superintendent, that needs to be kept in good working
order and used frequently to be effective.

There are two basic forms of construction schedules in general use in the construc-
tion industry today: the Gantt chart and the critical path method format. A third, less
frequently used scheduling form is the PERT chart (project evaluation and review).

The Gantt Chart

Named for its originator Henry Gantt, most people refer to this form of schedule as the
bar chart, a rather straightforward approach to project scheduling familiar to most
construction people (see Figure 5-1). The bar chart lists activity items or events
vertically and the calender period in which these events will take place horizontally
across the top of the schedule. Bar charts are relatively quick and simple to prepare

45
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Figure 5-1 The Gantt or Bar Chart.

and monitoring can be performed by tracking actual progress for each construction
activity with a colored pen or pencil line above or below the “scheduled” progress.

From time to time a new schedule must be prepared that incorporates any revisions
or adjustments and tracks actual versus estimated time. Outdated schedules should be
kept until the project has been completed since they may have to be referred to from
time to time to show how and why the schedule changed. Although the Gantt or bar
chart shows the relative interdependency of one item of work to another, a better
display of one activity’s progress, or lack thereof, upon another is more graphically
shown in the critical path method (CPM) schedule.

The CPM Schedule

The CPM is a graphic display of all of the efforts critical to the timely completion of a
project and the path that must be followed in order to obtain that timely completion.
Duration times for each element of construction are included and the effect of a late
or early start of one element upon another is vividly portrayed (see Figures 5-2 and 5-3).

CPM scheduling has been used by contractors for many years, but because of the
complexity of plotting all of the detailed information and updating it on a regular basis,
only those contractors with computers and programmers used this scheduling method
until quite recently. Now with the availability of inexpensive personal computers and
scheduling software packages offered by a number of companies, CPM scheduling is
becoming more widespread among small- and medium-size contractors. As more and
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Figure 5-2 A CPM Chart with Oblong Nodes Depicting Work Tasks.

more owners in their bid documents are requiring contractors to provide CPM sched-
ules prior to the submission of their first application for payment and at various times
during actual construction, familiarity with this form of scheduling becomes very
important. Some CPM schedules include activities for shop-drawing submissions and
include a time frame for shop-drawing review along with the anticipated delivery of
equipment after approval of the shop drawings. Although some CPM schedules are so
complicated that they may be difficult to comprehend, by becoming familiar with
some basic CPM terminology and format concepts these schedules will become less
formidable.
Basic CPM terminology:

Activity flow—the sequence of work from one task to another.

Order of activity—an indication of which work task or event precedes or follows
another.

Duration—the time is takes to complete a task or event.

Nodes—graphic representations of specific work tasks displayed on the CPM chart
as round, rectangular or hexagonal boxes containing a number identifying work
tasks and possibly including other information such as “early start,” “late start” and
“float time.”
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Figure 5-3 CPM Chart in Bar Chart Format Showing Early Start-Early Finish.

Early start—a date earlier than originally anticipated for the start of an activity.

Late start—staring a work task or event later than originally anticipated.

Early completion—completing a task or event earlier than originally scheduled.

Late completion—completing later than initially scheduled.

Float time—contingency time alloted to a specific task or series of tasks to compens-
ate for unforeseen delays that inevitably occur in construction projects.

A Word About Float Time. Very few things planned by man come off as originally
scheduled. Whatever form of construction schedule is going to be prepared, addi-
tional time must be included to allow for weather delays, late equipment and material
deliveries and other such contingencies. CPM terminology for these kinds of unfore-
seen construction delays is called “float,” and who owns this float time can be a
source of confusion and potential disputes unless qualified early on, preferably in
the construction contract. Does the contractor “own” the float, and can he use all
of the delay time that it represents in order to substantiate a timely completion? Or
does the owner “own” the float time, its purpose being to allow him to delay making
critical decisions during the construction period without affecting the scheduled
completion time? This kind of question becomes rather important when a construc-
tion contract contains a liquidated damages clause and the contractor wants to use
the float time to offset some delays and avoid the penalties that these delays will
cause. If the owner is of the opinion that the contractor does not own the float, these

delays may result in a penalty.
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Float time is also important when the potential for a bonus is available to those
contractors who complete the work before the date indicated in the construction
schedule. Since these schedules generally contain float time and a contractor may
complete the project on time without using any of the contingency or float time, he
may have actually completed the project ahead of schedule and be eligible for a bonus
if he owns the float time. However, if the owner is of the opinion that the float time does
not belong to the contractor, an on-time completion may not qualify for the bonus.

CPM Schedule Updates. A CPM schedule presentation will highlight the inter-
dependency of one work activity on another, and when one work task starts beyond
the late start date or finishes after the late completion date, all other subsequent
activities will be affected. Periodic updates are necessary, and these updates can take
place in the field on a weekly basis or biweekly basis when subcontractor meetings or
regular job meetings take place. With the appropriate information logged in the field
and passed on to the office, a computerized update can be accomplished rather

rapidly.

The Thirty Day Look-Ahead

Attimes a superintendent hardly has a moment to plan for the next day much less think
about what may be required in thirty days, but this kind of “look-ahead” will help to
avoid the crisis that could occur without advance planning. The thirty day look-ahead
is a method of projecting project requirements one month ahead, which in turn starts
the process of identifying the materials and equipment that will be required in order
to maintain or increase productivity and scheduling requirements.

When the superintendent has obtained a listing of shop-drawing submission dates
and corresponding equipment-delivery dates, advance planning can begin. Since
most materials and equipment drive the construction schedule, without firm commit-
ments for delivery dates, it is almost impossible to plan effectively. The thirty day
look-ahead process should begin before any earthwork or excavation begins. Depend-
ing on how much time is required to rough grade the site and prepare a building
platform, two critical materials will be needed—ready-mix concrete and reinforcing
steel. The first look-ahead should address these two items. Has a subcontract been
awarded for concrete work or will it be performed with the company’s own forces? In
either case a ready-mix concrete supplier must be selected so that concrete mix
designs can be obtained, sent to the engineer for approval and returned to the supplier
approved or for resubmission. A brief look at the structural drawings and a review of
the concrete specifications should unearth any other required submissions such as the
need to submit shop drawings indicating the location of control joints, expansion
joints, forming methods, pour sequences and so forth.

Reinforcing steel, if required, must be promptly purchased so that any required
shop drawings can be prepared by the supplier, submitted to the engineer for
approval and returned to the vendor so that cutting, bending and fabrication can
be scheduled. Since it is doubtful that all reinforcing shop drawings can be prepared
at the same time, the superintendent should establish a priority based on his needs.
Will continuous footing steel be required first, followed by steel for interior spread



50 The Construction Superintendent’s Handbook

footings, followed by east foundation wall steel and then south wall steel? This kind
of prioritizing should be passed along to the reinforcing steel detailer and fabricator
as quickly as possible.

As additional thirty day look-aheads are formulated, all of the traditionally long lead
itemns will be identified. Hollow metal doors and frame deliveries can create problems
if they are not ordered promptly, and all finish hardware questions must be resolved
so that an order can be placed at the same time since the two products are so
interdependent. The preparation and review of hollow-metal shop drawings has
always been a time consuming process and this needs to be factored into the
equation.

And although footings are just being placed and it appears that the roofing installa-
tion is far off in the future, it is not too early to begin thinking about the location and
dimensioning of all roof penetrations and openings. Will roof scuttles and hatches be
required? Any skylights to be installed? What about HVAC equipment that will have to
be located, roof openings coordinated and dunnage requirements finalized? Once
again, the thirty day look-ahead keeps these items clearly on the horizon and creates
an awareness for action—not next week or next month, but NOW!

The Importance of Good Communication and the Look-Ahead. The most
effective use of the thirty day look-ahead can be attained when a good line of
communication exists between the field and the home office. As future requirements
are being developed in the field the project manager and/or purchasing agent must be
made aware of these future demands and their priorities. Purchasing may have to be
sequenced in such a manner that materials and equipment will be on the job when
needed. It would not make much sense to concentrate on purchasing floor tile or
carpeting before finalizing negotiations with an electrical or mechanical subcontrac-
tor. When a look-ahead is generated by the project superintendent and communicated
to the office, additional costs to expedite materials may be avoided, and stress levels
should be lowered a notch or two.

By effectively planning the requirements of the project through a device such as the
thirty day look-ahead, there should be a marked decrese in the problems associated
with:

* Embedded items in concrete work;

* Lack of proper concrete accessories such as chairs for wire mesh, water stop,
expansion joint materials, curing compound materials;

* Areaway and trench drain frames required to be set into cast-in-place concrete;

* Sleeves, conduits, box-outs in concrete foundation walls;

» Waterproofing, dampproofing materials for concrete foundation walls;

* Properly sized and located concrete slab openings for pipe, duct risers, elevators;
and

* Dimensional verifications of concrete and masonry openings to accomodate win-
dows, louvers, and speciality doors.

When preparing the look-ahead, consider the following traditional delivery require-
ments for certain critical items:
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Galvanized hot dipped concrete 6-8 weeks
embedments

Structural steel 2-4 months to detail, approve, fabricate

Curtain walls 5-6 months to detail, approve, deliver

Architectural precast concrete panels 2-4 months to detail, approve, manufacture

Hollow-metal doors and frames 3 months for drawing preparation, approval,
manufacture and delivery

Elevator equipment 5-6 months for shop drawings, approval, cab
deliveries

HVAC equipment 4-6 months for drawings, approvals and deliveries

Electrical equipment switchgear 8-10 weeks

Lighting fixtures 2—4 months

Fire pumps 3-4 months

PREPARATION OF DAILY REPORTS
Payroll

The thought of being confronted by a few angry workers on payday is usually the only
incentive a superintendent needs to process daily and weekly payroll forms promptly.
Workers on the company payroll that have been transferred from one project to
another must be accounted for and travel time charged to either project. If no
company policy exists that deals with which project is to assume this travel time, one
should be established to avoid either double charging workers time or not charging
either project, therefore underreporting the workers actual total hours. Proper assig-
ment of work-task codes was discussed in the previous chapter, and every effort must
be made to be as accurate as possible when assigning cost codes on daily labor
reports.

Material and Equipment Delivery Receipts

Receipts for material and equipment deliveries should be processed in a timely
manner and not be allowed to accumulate on the job site. These receipts should note
any missing or rejected items and contain a signature that is readily recognized by the
office staff. When a superintendent delegates authority to someone else to receive
materials on the site, the superintendent should initial the ticket as well. Some con-
struction company accounting departments will not issue payment to a vendor unless
a properly acknowledged receiving ticket has been received from the field, so it is
important that these receipts be handled properly and promptly.

Tool and Equipment Inventory Control

Some contractors prefer to own their own equipment such as compressors, compac-
tors, concrete cutting and coring machines and various kinds of pumps, while other
builders prefer to lease or rent these kinds of equipment. Whichever method is used,
a record of daily equipment should be maintained either to create a data base of
repairs and maintenance, in the case of the contractor who owns the equipment, or to
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substantiate down time and rental-rate adjustments for those contractors who rent or
lease equipment. This record of daily equipment usage can be incorporated into the
daily log or diary or recorded on a simple form, but in either case should contain the
following information:

Project name, location and date;

Type of equipment in use;

Where the equipment is being used on the site and how it is being used;

Number of hours in use daily and nonuse hours because of breakdowns/malfunc-
tions;

Type and quantity of fuel consumed;

Preventative maintenance performed—if any;

Repairs performed (to be accompanied by receipts for parts and labor); and

Repairs required or maintenance due.

These kinds of records will prove useful when:

1. Adjusting rental bills to reflect down time because of malfunctions or break-
downs;

2. Deducting the cost of actual repairs and/or fuel from rental equipment when

these items are included in the rental rate;

Recording the cost of equipment operations for the estimating data bank; and

Evaluating performance and reliability of equipment when considering

repurchase.

W

Keeping Track of Hand Tools and Small
Power Tools

Productive workers need the proper tools, maintained in good working order, and
quality tools can be expensive, so there should be a system in place at the job site to
keep track of the small arsenal of tools that the contractor provides to all workers.
Controlling small tools will not only ensure that they are on hand when needed but
also that they are in proper condition and will function efficiently and safely.

Small hand tools and small power tools should be kept in one central location on
the job site, either in a shed or in a secure place within the field office.

To establish a system of distribution and accountability, it is necessary to obtain an
inventory of all tools in use. If at all possible an identification number should be
assigned to each tool and marked or stamped on it. This [.D. number, description of
the tool and manufacturer will form the basis of the inventory list. When tools are kept
at the company’s yard and this initial inventory list is to be created, each superinten-
dent will have to prepare a list of tools on their particular job site on a particular day
and send the list to the contractor’s yard where the master list will be prepared.

Job site assigment and control of hand tools and small power tools can be accom-
plished in a number of ways. Workers can “sign” tools out and in on a form or by
making entries in a log book. The question usually arises as to whether the worker
should return each assigned tool at the end of the day or return it only when he is
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finished with it. If no company policies exist, the superintendent has to establish his
own procedures. A system of brass tags can also be initiated in order to keep track of
tools. A small board can be prepared with the worker’s name on the left side, and a tag
stamped with the tool I.D. number or a plastic tag with the tool number handwritten
on it is placed on a hook opposite the workers name when he picks up his tool. When
the tool is returned, the tag is removed. Verification of tools assigned to each worker
on a weekly basis should keep things in order.

Tracking Tools from One Project to
Another—The Transfer Slip

A simple form such as the one shown in Figure 54 is all that is needed to track tools
and equipment that are being transferred from the company’s yard to a project or
being transferred from one project to another. One copy of the completed form should
remain on the site where the tool had been originally stored, another copy should be
sent along with the tool to its new location, and a file copy should be sent to the central
storage yard or warehouse.

When a tool has malfunctioned or is in need of repair, any such remarks ought to be
included on this transfer slip. And if the tool is considered too dangerous to use, it
should be “red tagged” and sent directly back to the yard, even if another job
superintendent has requested it.

TRANSFER CARD

EQUIPMENT - MATERIAL

Ea. ireM DescriPTiON Frou To REMARKS
No. MootL, SERIAL # DAV | Locamion Locarion RCPAIRS, TG,

By

Figure 54 A Transfer Slip for Equipment and Materials.
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Sharing Equipment and Tools with Other
Parties on the Job Site

Every superintendent would like to be cooperative with other tradesmen on the job,
and a favor usually begets a favor—except when it comes to the use of potentially
dangerous machinery and equipment. Today’s construction atmosphere is charged
with situations where negligence claims can arise at any time, and today’s friend might
become tomorrow’s legal adversary. A piece of equipment operating improperly or
recklessly can easily injure, maim or kill, and insurance investigators and lawyers will
quickly attempt to place the liability on a guilty party.

There is a way to be cooperative while limiting the possible effects of a lawsuit
and that is to have the borrower or temporary user of the company’s equipment
sign a “hold harmless” form such as the one contained in Figure 5-5. Although this
form applies to the use of scaffolding, it can be easily modified to suit other uses,
and since this kind of form has strong legal implications, it is best to have the
company'’s attorney review any such form before placing it in use. It is also wise not
to permit someone else to use the company’s equipment without first having signed
such an agreement.

THE DAILY LOG OR DAILY DIARY

No one knows when they will be called on to accurately recall events from last week,
last month or even last year. This is one of the primary reasons for maintaining an
accurate accounting of each day’s activities on the construction job site. A bound
book of daily job site activity will prove useful for any number of reasons:

To substantiate events that happened or did not happen on the site.

To provide a log of events for historical purposes.

To provide documentation to support a claim or to refute a claim.

To record an unusual construction activity or procedure for future reference.
To provide information that will add to the company’s data base.

DA .

Certain basic information should be recorded in the daily log, and any other
information that might assist in recreating that day’s events will also be beneficial. The
minimum data that the daily log should contain is:

1. Weather conditions for the day including temperature readings (preferably early
morning, mid-day and afternoon).

Lists of all subcontractors working on the site and their respective crews’ sizes.
Record of material and equipment deliveries.

Record of all visitors to the site identified by name, affiliation, purpose of visit and
length of visit.

Employees of company stationed at the site that day.

Brief description of the work activity—that day and areas in the building and on
the site where work was being performed.

W

o w
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SCAFFOLDING AGREEMENT
WHEREAS, desires to use the
(Subcontractor)
scaffolding of at the
(General Contractor)
and
(Project Name)
WHEREAS, will not permit such use
(General Contractor)
unless this Agreement of Indemnity is executed by ,
(Subcontractor)
NOW THEREFORE, in consideration of allowing
(General Contractor)
to use such scaffolding,
(Subcontractor)
agrees as follows:
(Subcontractor)
Does indemnify against any loss of

(General Contractor)
liability arising directly or indirectly from the use of said scaffolding,

including any liability or claimed liability on the part of

(General
because of any damage to person or property (including

Contractor)
death) and will defend and save harmless
(General Contractor)

against any expense, including all legal fees and disbursements. This

Agreement of Indemnity is absolute and shall not be minimized or affected by

any negligence or claimed negligence on the part of

(General Contractor)

IN WITNESS8 WHEREOF, has caused this
(Subcontractor)
Agreement to be executed this day of , 19 .
BY:
(Subcontractor)
TITLE:

Figure 5-5 A Hold Harmless form—This One Applies to Scaffolding.

7. Notation of any unusual or noteworthy events that took place that day.
8. Record of any accidents or safety violations noted, even if separate reports had
been filed.
9. Record of any inspections made, by whom, and results if known.
10. Any work stoppages, labor disputes, jurisdictional disputes, visits by union dele-
gates/business agents.
11. Notation of job progress or lack of progress with comments to support either
statement.
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12. Record of any verbal requests for information or verbal instructions received from
owner, design consultants, subcontractors or home office personnel.

The purpose of the daily log is twofold—to record in seminarrative form a record of
activities so as to create a history of the project and, not necessarily secondarily, as a
defense against future claims or to support a future claim. The daily log will be one of
the first documents to be requested when certain kinds of disputes arise. Delay claims
due to unusually severe weather conditions and delay claims caused by strikes and
other disturbances beyond the contractor’s control will be supported by entries in the
log. And conversely, if no such entries have been recorded, these types of claims will
be more difficult to prove.

The real value of a complete and comprehensive log book can only be appreciated
when some type of claim arises a year or two after the project has been completed and
the company attorney begins to question the superintendent about the facts surround-
ing the claim. Sitting in the lawyer’s office with a less than complete daily log book,
trying to recall events of time past will vividly drive home the need to create a proper
log book—but by then it will have been too late!

SHOP DRAWING REVIEW

Shop drawings help to fill in many of the missing details on construction drawings, and
they must be given the attention they deserve. Shop drawings should be reviewed by
the job superintendent for completeness, correct quantities, dimension verification
and general compliance with the specifications. A superintendent’s input when shop
drawings are being processed can be very important. A standard size product may not
fit into a nonstandard opening, and either product or opening may have to be
changed. Field conditions may require further changes or modifications and if these
kinds of changes are made on the shop drawings instead of in the field after the wrong
product has been delivered, both time and money will have been saved. When shop
drawings are received in the home office, the superintendent should obtain a copy for
review. These drawings must be clearly marked “preliminary” or “not approved” so as
not to become confused with the final, approved version. When the approved shop
drawing has been received from the architect or engineer it should also be reviewed
to ensure that any comments made by the design consultants comply with the contract
requirements and don’t add more scope or contain other changes that may increase
the cost of the product.
Some common pitfalls to avoid when reviewing shop drawings:

Hollow-metal doors frames Verify all door swings and throat opening dimensions.

Compare schedule with door schedule.

Compare with requirements in hardware schedule.

Will frames require different types of anchorage than ones
shown?

Will frames in masonry opening fit into standard masonry
coursings?

Are door undercuts compatible with thickness of flooring
materials?
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Doors

Windows

Structural steel

Architectural precast

concrete
Elevators

HVAC

Electrical
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Are borrowed lights sized properly for the walls in which
they are to fit? Are the glass stops sized to proper glass
thickness?

Are hardware locations and cut-out dimensions same as
shown on hollow metal and wood door shop drawings?

Are the hardware finishes the same as specified?

Are any floor recesses required for concealed closures or
sills?

Overhead, sliders, roll-ups—is size of opening adequate?

Are fastening and blocking details acceptable? If
electrically operated, are characteristics correct?

Will they fit into the designed rough openings?

Are the blocking and fastening details adequate?

Is there sufficient space in the opening to allow for
shimming?

Will the exterior sill and interior stool fit properly, and can
they be adequately fastened to the structure?

Will the installation result in a weathertight fit?

Are all floor slab and roof openings properly coordinated
with architectural, mechanical and electrical drawings,
both location and size?

Are elevator shaft openings correctly located and sized?

Are elevator entrance sill conditions and divider beam
details okay?

Are methods of attachment compatible with structure in
type, size and location?

Do shaft size requirements—front-to-back, side-to-side—
correspond with structural steel dimensioning?

Has framed opening been provided in roof steel for any
required elevator hatches?

Will machine room equipment fit into space shown on
drawings?

Are floorto-floor travel heights correct?

Are electrical characteristics correct?

Are rail anchorage points in the right location?

Check electrical characteristics of equipment—same as on
electrical drawings?

Does equipment require starters by electrician or HVAC sub?

Verify that size and depth of any cabinet/wall heaters will fit
in wall.

Are special finishes required on radiation covers, cabinet
heaters?

Will construction or final filters come with the units?

Are louver sizes same as shown on architectural drawings
and will fit in rough openings provided for them?

Are louver sizes consistent with masonry coursing?

Verify fixture designations and fixture count.

Will fixtures fit into space alloted for them?

Will adequate clearance be provided around switchgear
and in electric closets containing distribution panels?
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Miscellaneous— Are wall-+to-wall dimensions correct?
toilet partitions Has blocking of proper type and location been installed?
If ceiling hung, who installs support steel?
Toilet accessories If recessed, are openings consistent with accessory
dimensions?
Has blocking been installed at correct location?
Kitchen cabinets Are overall dimensions in accordance with wall locations?

Are blocking requirements indicated?

Taking a little more time to thoroughly review shop drawings will pay off in more
productive time spent during the installation stage and will also result in a much higher
quality project.

QUALITY CONTROL

Quality control is as much a state of mind as it is an inspection and measuring process.
Unless there is an awareness of the proper way to perform certain construction tasks,
quality control has little chance of succeeding. Quality control ought to begin as each
trade commences work on the site. A thorough review of the subcontractor’s agree-
ment and the appropriate specification section should alert the superintendent to
what is to be expected of each trade. By thinking quality and stressing quality during
walk-throughs and at subcontractor meetings, work crews will become more aware
of minimum acceptable quality levels. Only then can an atmosphere be created where
quality becomes as important as production—because they really do go hand in
hand.

Standards of quality are generally a part of the construction specifications, which
contain not only products deemed acceptable but also installation instructions. Even
though these instructions sometimes only refer to various engineering standards or
publications. For instance, the concrete specification section in Division 3 frequently
refers to ACl (American Concrete Institute) standards and will state that “Placing
concrete shall comply with ACI 301—Chapter 8—Paragraph 8.3" or finish slab toler-
ances shall be Class BX as defined by ACI 117-3, paragraph 2.2. The architect assumes
that the superintendent has the full set of expensive ACI books in the job trailer—which
is not the case. It appears that one of the few times these ACI standards are explained
is after the fact, when work is rejected for being substandard. Although architects and
engineers ought be more specific in stating quality levels instead of excerpting from a
trade or professional organization book of standards, the contractor is nevertheless
held responsible for all specified standards.

Other specification sections may be much clearer and concise in their quality
requirements. Specification sections such as Division 6 will contain rather specific
quality requirements so the superintendant needs to become familiar with them.
Rough carpentry requirements for blocking and plywood usually stipulate wood
species, wood treatment and grades required for various usages such as:

* Wood to be in contact with concrete, masonry or plaster—preservative treated
lumber.
* Wood to be used where fire resistivity is required—fire retardent lumber.
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* Plywood used where exposure to the exterior or where relative humidity levels are
frequently above 85 percent—“X" grade plywood with exterior adhesives.
Or simply:

* Kiln dried lumber in lieu of air dried.

* Douglas Fir in lieu of HemFir or vice-versa.

Other specification sections may contain complete instructions for inspection of
surfaces prior to the application of a coating of one sort or another and the coating
application instructions themselves may be included in great detail. Many Division 7
specification sections pertaining to waterproofing materials are in this category. For
instance, a specification for fluid-applied waterproofing on concrete might be as
follows:

Inspection of the subsurface—The coating manufacturer’s representative is to in-
spect the subsurface and submit a certification that it is compatible with their
product and the condition of the subsurface is acceptable.

Repair of the substrate—Instructions are included for cleaning off debris, patching
cracks, filling voids and honeycomb along with instructions to grind down high
spots.

Application of the waterproofing—Installation is to be in accordance with
manufacturer’s instructions. Prime all surfaces prior to application of the finish
coat. Instructions to flash all pipes, conduits, sleeves and other projections passing
through the membrane waterproofing. Instructions as to minimum thickness of
the membrane. Instructions to flood test the waterproofed area before backfilling.

The first step, therefore, in instituting a sound quality control program is to fully
understand the quality levels for each operation that will be performed. In many cases,
these quality levels are included in the specifications and need only to be read,
understood and carried out.

Walk-throughs conducted to inspect and review acceptable levels of quality ought
to occur on a regular basis. Any substandard work should be rejected, and if subcon-
tractors disagree with the ruling, the project manager and/or architect should be
requested to review and comment on the acceptability of the work in question.

Quality should be addressed at job meetings and high quality levels should be
commended while poor quality levels should be criticized and corrected. Sometimes
a simple thing like providing adequate lighting in an area under construction can
vastly improve quality levels. This attention to quality will not be lost on the owner,
architect or subcontractors, and the results will be a much better working relationship
between all parties—and a much shorter punch list!
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Safety on the Job Site

In the ten minutes or so it takes to read this chapter two fellow workers will die as a
result of an industrial accident and 170 more will be clenching their teeth in pain while
awaiting treatment for what will eventually be a disabling job incurred injury. Three
thousand fellow construction workers will probably die this year because of construc-
tion accidents and 500,000 more will suffer injuries of some sort and as the company’s
front line representative, the project superintendent must give job site safety the highest
priority for any one of the following reasons:

It's humanitarian—No one wants to be responsible for the injury or death of another
person.

It's the law—Federal and state agencies have been created to administer laws
relating to safety rules and regulations on the job site.

It's cost effective—Workman compensation and other insurance rates can rise
dramatically when accidents are reported and there are many more subtle cost
implications.

It could keep you out of jail—In some states a project superintendent can be sued
or imprisoned if it is proven that they could have prevented an accident from
happening.

So please read this chapter carefully. YOUR FUTURE COULD DEPEND ON IT!

IT'S THE LAW—THE OCCUPATIONAL SAFETY
AND HEALTH ACT

In 1970, Congress passed the Occupational Safety and Health Act (OSHA) containing
standards and regulations for the health and safety of workers. Several states have also
enacted safety legislation since that time, and in 1990, OSHA announced the establish-
ment of a separate Construction and Engineering division. In November 1990, Presi-
dent Bush signed the Omnibus Budget Reconciliation Act that included, among other
provisions, increased civil penalties for OSHA violations. These increased fines were

60
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the latest in a series of steps to reduce construction injuries and fatalities. The schedule
of penalties looks like this:

Penalties Assessed Penalties Assessed
Civil penalty violation Prior to March 21, 1991 After March 21, 1991
Serious or otherthan-serious $1,000 Maximum $7,000 Maximum
Posting requirement $1,000 Maximum $7,000 Maximum
Failure to abate violation $1,000/day Maximum $7,000/day Maximum
Willful (No such category) $70,000 Maximum

The U.S. Department of Labor, Occupational Safety and Health Administration can
provide any number of booklets and pamphlets that explain the various rules and
regulations of the agency, and they can provide a small pocket-sized reference manual
that all superintendents should have. This orange colored booklet, entitled OSHA 2202
(reprinted August 1987) is available at no cost from the nearest regional U.S. Depart-

ment of Labor office.
Although most superintendents are familiar with OSHA requirements, a list of the

more frequently reported violations will refresh memories:

1.

N e

Lack of perimeter protection on upper floors. Lack of proper guarding of floor

openings, slab penetrations. Lack of guardrails and kickplates around stair open-

ings. Lack of fill in steel pan stairs that can create a tripping hazard.

Improperly installed safety netting or no netting at all during steel erection of

upper floor levels.

Improper storage of flammable liquids, LP gas, propane gas cylinders—whether

full or empty.

Improperly constructed and poorly maintained ladders and scaffolding (more on

that later in the chapter).

Lack of personal protection—hard hats, goggles, respirators, safety belts, hearing

protection.

Improperly shored or braced trenchs (and more on that later also).

Electrical violations:

Lack of Ground Fault Interruption and grounding devices on all electrical equip-
ment in service.

Frayed electrical cables on power tools.

Exposed wires on temporary lighting lines and lamps in these lines not protected
against breakage.

Extension cords strung on the floor in such a manner as to constitute a tripping
hazard.

Covers on active panels missing.

Covers on active junction boxes missing and boxes themselves not firmly secured
to the structure.

Poor housekeeping and accumulations of flammable materials such as card-

board and wood dunnage throughout the building.

OSHA job site record keeping not in place, including lack of posting of required

documents and up-to-date record of accidents.
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HazCom—OSHA'’s Hazard Communication
Standard

On March 17, 1989, a new set of regulations came into effect, which although originally
written for employees in the manufacturing sector, has now been extended to the
construction industry. The purpose of HazCom is to alert supervisors and workers to
the potential dangers associated with the wide range of hazardous materials encoun-
tered on the job site.

Many workers have experienced the pungent odor of muriatic acid when used to
clean masonry, and they might have even experienced the mild burning sensation
when this acid accidentally contacts the skin. The effects of other industrial chemicals
are not so apparent, and not many workers may be aware of the deadly effect that is
caused by breathing methylene chloride vapors over an extended period of time—and
methylene chloride, at one time, was a prime ingredient in paint removers. The
purpose of HazCom is to identify these potentially hazardous materials and provide
information as to the proper storage and handling of them.

The HazCom program has five essential parts:

* The preparation and dissemination of a companywide program.

* Establishment and maintenance of a Material Safety Data Sheet (MSDS) file.
* Establishment and maintenance of a chemical inventory list.

* Container labeling requirements.

* Establishment of an employee training program.

The Written Program. Each contractor is required to prepare a written program
setting forth the procedures they will follow in order to comply with HazCom act. A
person within each organization is to be named the administrator of the program. The
administrator is to advise the project superintendent whenever a hazardous product is
being shipped to the job site for the first time, and the proper MSDS for that product is
to be on hand. A copy of the company’s HazCom program is to be kept on the job site
at all times.

The Material Safety Data Sheet File—the MSDS. When hazardous materials or
products containing hazardous ingredients are purchased, the vendor will send an
MSDS sheet for that product to the home office, from which it will be distributed to the
field. Before being filed away in the program binder, this sheet should be thoroughly
read and understood. Handling and usage instructions are included in the MSDS as
well as any special storage requirements. First aid and emergency procedures are
explained in the data sheet and personal protection equipment recommendations are
listed.

The Chemical Inventory List. A hazardous chemical inventory list of all known
chemicals in use on each job site must be maintained on the job site. When a
hazardous chemical is brought on the site for the first time, the program administrator
will add it to the project’s list of chemicals. If there is question as to whether a product
is classified as “hazardous,” the program administrator should be contacted.
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Container Labeling. The HazCom act requires labels to be affixed by the vendor on
all containers containing hazardous materials. Each label is to contain the identity of
the hazardous chemical, the part of the anatomy effected by the chemical, and how
the body is effected by the chemical (for example, “Irritates the lungs when Inhaled,”
or “Avoid Contact With Skin—May Cause Severe Rash.”)

The name and address of the manufacturer also appears on the label, and if a
material is transferred from the shipping container to another container on the site, a
label must be affixed to the second container. Containers without labels should be
brought to the attention of the Program Administrator promptly so that they can be
indentified and labeled correctly.

Employee Training. A training program for employees is to be established in order
to acquaint them with methods used to detect a hazardous chemical release. Employ-
ees are to be acquainted with the physical and health hazards associated with
chemicals in use on the construction site, and they are to be informed of protective
measures to be taken when using these chemicals. Job site safety talks are part of the
suggested training plan and certain chemicals are discussed at these meetings, and
actual labels from containers are passed around to familiarize workers with the
information they contain.

New Developements in Construction Safety
Regulations

OSHA enacted Regulation CFR 1926 (Subpart P) in 1990, and this regulation deals with
trenching and excavation classifications so that proper shoring procedures can be
established. This regulation creates a new term, “competent person” or CP for short.
The definition of a CP is somewhat complicated, but the reasoning behind the need
for a CP is not. A signifigant number of on-site injuries and fatalities occur because of
open trench cave-ins. CFR 1926 is aimed at reducing these injuries and fatalities and
requires that a “competent person” identify and predict dangerous conditions and
have the authority to take corrective action and keep workers from entering into areas
deemed unsafe.

Supervisors are now given the responsibility of determining whether an excavation
is safe enough to work in, and the liability for a wrong decision does not have to be
spelled out. That is possibly the rationale behind the regulation, that guesswork will be
eliminated and a superintendent or a CP will make certain that a trench is safe to enter.
The CP must be able to classify soil according to the classifications contained in
Subpart P of the regulation and depending upon the soil classification, determine if
shoring is required and how it is to be installed.

CFR 126 soil classifications:

Stable rock—Requires no specific slope angle and trenchs with 90 degree walls are
acceptable.

Type A soil—(most desirable material)—Can be sloped 3/4 to 1 or 53 degrees as
long as no ground water is present and no vibration is present nearby.

Type B soil—(average material)—Can be sloped on a 1:1 or 45 degree angle.
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Type C soil—(least desirable material) —Must be open cut to a slope of 1.5:1 or 34
degrees.

The soil type can be easily defined by the CP if a sample has been analyzed by a
testing laboratory to determine compressive strength or shear strength. A simpler test,
included in the regulation, is the “thumb print” test. A handful of soil is picked up and
the thumb is pressed into it. If under slight pressure the thumb penetrates the sample,
it is probably Type C material. If thumb pressure slightly indents the soil it is probably
Type A, and if thumb pressure begins to penetrate the indentation, it can be classed as
Type B. Most CPs will probably feel a little more confident if the soil classification was
performed by a laboratory rather than a thumb, particularly when the issue of liability
is considered.

The DOT CDL

In April 1992, the U.S. Department of Transportation (DOT) will mandate that all truck
drivers operating vehicles weighing more than 26,001 pounds are to have a commer-
cial drivers license (CDL). Many states already have such a requirement in effect, but
in 1992, CDL will become a federal law creating three classes of licenses:

Class A—Required to operate any combination of vehicles with a gross combination
weight of 26,001 pounds or more, provided the weight of the vehicle being towed
exceeds 10,000 pounds.

Class B—Required if a single vehicle weight is 26,001 pound or more, or any vehicle
that tows another weighing less than 10,000 pounds (this applies to most buses
and dump trucks).

Class C—Required to operate any vehicle with less than 26,001 pounds gross vehicle
weight or any vehicle that tows another weighing less than 10,000 pounds GVW
(this would apply to vans, pick-up trucks, passengers cars-station wagons).

Further “endorsements” are required to operate double/triple trailers, passengers
carrying vehicles, tank trucks, vehicles carrying hazardous materials or wastes, and for
drivers of school buses.

THE JOB SITE SAFETY PROGRAM

There are few secrets to establishing a successful safety program in the field. What’s
needed is a clear, concise safety program, periodic job site safety meetings to explain
and expand on the program and a firm commitment from top management on down.
When fellow tradesmen are aware that safety is important to the superintendent, they,
in turn, will become more safety conscious. Safety awareness is contagious.

Creating a Set of Safety Rules and Regulations

A printed set of safety rules and regulations posted on the job site will serve several
purposes: it will tend to refresh the memory of long-term employees and it will serve
as the basis of an orientation for newer workers. The written program will assist in
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enforcing disciplinary action for violators. In this day and age, disgruntled employees
have been known to institute lawsuits against their employers for wrongful discharge.
If an employee is dismissed for repeatedly safety violations without being completely
aware that certain actions constitute grounds for dismissal the company may end up
with a lawsuit. When a new set of safety rules has been established and posted at the
site, they should be distributed to all workers both company or subcontractor, but a
safety meeeting should be held in which not only the rules are explained, but the
company’s commitment to the program stressed.

A typical set of safety rules and regulations should encompass, as a minimum, the
following topics:

1. A poster containing a list of Emergency telephone numbers:

Ambulance, paramedics, and other emergency medical service numbers.

Nearest hospital with emergency room facilities (include address and basic
directions).

Fire department.

Police.

After hours telephone number of key personnel.

2. Personal protective equipment policies and requirements:

Hard Hats—Worn at all times except when the superintendent determines they
are no longer needed, or a stated policy indicating conditions when hard hats
are not required (such as when working in completed, occupied buildings
involving nonhazardous work, for example, touch-up painting on office walls).

Goggles, safety glasses or face shields—Mandatory when drilling, burning, grind-
ing, sawing, jack-hammering.

Ear Plugs and respirators when prescribed by the superintendent.

Gloves when handling rough lumber or materials that can splinter, metal with
burrs or sharp edges or when other conditions warrant their use.

Shirts worn at ALL times. The wearing of 100 percent synthetic materials by
anyone engaged in burning, welding, or using open flames will be stricitly
prohibited. (If this kind of clothing catchs fire, it will continue to smolder until
removed from the victim. Wool or cotton clothing will self extinguish when
ignited.)

Shoes—Safety toe work shoes are preferable. Sneakers or running shoes will not
be permitted.

Shoe laces to be tied at all times.

Radios, if permitted at all, are to be kept on low volume. No Walkman type radio
or tape player with ear plugs will be permitted on the site.

Rain gear and protective foot gear will be worn when inclement weather warrants.

3. Safety check of tools and equipment:

Tools that do not operate properly will not be used.

Electric tools with frayed cords must either be repaired or not operated at all.

Cutting tools such as chisels, hatchets or hammers with mushroom heads cannot
be used since they are the cause of injuries from flying metal chips when these
mushroom heads shatter.

Cables, chains, hoists, lifting equipment will be checked daily for visual defects.
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4. Electric safety check:

Ground fault protection to be in operation at all times.

Safety guards on electrical equipment cannot be removed or blocked open.

When checking or repairing any piece of electrical equipment it must always be
UNPLUGGED.

Extension cords are to be strung at least seven feet above floor level. If conditions
make this impossible, plank each side of the cord to prevent a tripping hazard.

5. Power actuated tools:

These kinds of tools must not be loaded or operated by anyone not thoroughly
checked out and trained in their use.

Tools are to be inspected prior to being used and inspected after the day’s use.

Loaded tools must not be left unattended.

Workers in adjacent areas are to be notified when these kinds of tools are to be
operated.

6. Hazardous materials checklist:

Gasoline and other flammable materials are to be stored only in factory sealed
containers or approved safety containers.

Oxygen cylinders are to be stored at least 25 feet away from other types of cylinder
gas.

When not in use, all gas cylinders are to have safety caps installed.

All gas cylinders are to be kept away from open flames and welding operations.

When oxygen and acetylene cylinders are being used, they must be transported
in special carriers provided for that purpose and secured in those carriers.

Closures on masonry cleaners and other corrosive liquids are to be adequately
secured.

7. Ladders and scaffolding:

All ladders are to be inspected prior to use.

Field-made ladders must be constructed of sound lumber. Any broken cleats or
rungs must be replaced immediately or the ladder is to be taken out of service.
DO NOT PAINT WOODEN LADDERS (they become very slippery).

Ladders must have firm footings. Secure them to the structure so they extend
three feet above a landing.

Pipe scaffolding to be properly cross-braced and tied back to the structure. The
bearing surface must be leveled and firm. Scaffolding planks to be sound and
of proper thickness, width and length.

No subcontractor will be permitted to use the scaffolding owned by another
company without signing a “hold harmless” clause.

8. Perimeter openings:

All open stairwells are to have temporary railings until permanent ones have been
installed.

Perimeter railings/cables and toe boards are to be installed on all elevated floors
before workers are allowed on those floors.

All floor openings are to be covered completely or barricaded to prevent anyone
from falling through them. If a worker removes any temporary protection in
order toinstall or perform work, it will be replaced immediately when that work
has been completed.
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Fire protection:

Every effort is to be made to extend a water main into the site as quickly as
possible in case it is needed for emergency purposes.

Every worker operating welding equipment, cutting torchs or soldering with open
flame must post a fire extinguisher in the immediate area before these opera-
tions can begin. No open fires will be permitted on the job site at any time.
Temporary heating equipment must be installed only with the approval of the
superintendent. No heaters with open flames can be in operation without an
attendant on the site or in the building.

Disciplinary action for safety violators—causes for suspension:

Anyone violating OSHA regulations or company safety rules and regulations.

Any worker reporting for work intoxicated.

Any worker found using alcoholic beverages or controlled substances on the site.

Horseplay.

Fighting or provoking a fight.

Failure to report an accident in which the worker was involved.

Note: The word “suspension” is used rather that dismissal. If an employee is

wrongfully discharged for a safety violation, the potential for a lawsuit is created.
It is better to suspend an employee either caught in the act, or accused of a
serious violation until an investigation can produce sufficient evidence to
support or refute the accusation. There have been cases where someone
appeared to be drunk when actually they were having a reaction to a prescrip-
tion drug.

When a set of company safety rules has been prepared and distributed to workers
at the first job site meeting, each attendee should sign a form acknowledging the fact
that they have been read the rules and they understand the company’s program.

At the bottom of the last page of the written program, the following wording should

be added:

Date: Project:

I, state that | have received and read these

Safety Rules and Regulations and that [ understand them and agree to follow them.

(Employee’s signature) (Superintendent’s signature)

Implementing the Safety Program

First line responsibility for implementing a safety program falls on the superintendent,
since he is on the site daily. Taking shortcuts, performing work improperly, misusing
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equipment and tools and careless work habits are the reasons most accidents occur,
and a superintendent’s should be alert to any of these conditions.

The U.S. Occupational Safety and Health Administration conducted a study of 3,496
fatalities recorded from 1985 to 1989 in the construction industry and their findings are
listed below:

How Construction Workers Die

33% from falls from elevated areas

22% struck by an object or piece of equipment
18% by being caught between two objects
17% by electric shock

10% by other conditions

During a tour of the site, if safety violations are observed that may result in accidents
a superintendent must not walk past them because he has something else of import-
ance to do at that moment. Don’t say “I'll stop back later and have that situation
corrected.” When workers on the project feel that safety is not being treated with the
urgency and priority that was initially stressed, the wrong safety message will have
been broadcast loud and clear.

The key elements to an effective safety program are rather simple and uncompli-
cated:

1. Repetition of the proper safety procedures is a key element. Conduct weekly
safety meetings. They don’t have to be lengthy, but a few rules can be reviewed
each week, a few observations of good or poor safety procedures can be re-
ported.

2. If and when an accident occurs, an immediate investigation must be conducted
and a brief meeting held to discuss the cause of the accident and how it could
have been avoided.

3. Rigid enforcement of the use of personal safety equipment. Often easier to do
with the company’s employees than those of the subcontractors. (Refusing a
worker access to the work area because of his lack of proper safety equipment
will bring some results, or establishing a monetary penalty when proper personal
safety equipment is not used is also effective. When subcontractors are advised
that any of their employees violating personal safety equipment rules will be
cause for a $50.00 back charge, these rules wiill probably be complied with rather
quickly!)

4. When workers are observed working in an unsafe manner, instruct them on the
spot and show them the proper way to perform that operation.

5. Perform daily safety inspections and issue instructions to correct any unsafe or
potentially hazardous condition as quickly as possible.

6. Investigate accidents promptly to determine what went wrong and how the
accident could have been prevented. Don't try to place blame—just try to ensure
that the necessary steps are taken to prevent another occurance.

7. Stress good housekeeping procedures at all times. Remember—a clean place is
a safe place to work! When subcontractors repeatedly ignore instructions to
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clean-up, contact the home office and threaten substantial clean-up back charges
if that situation continues.

Lastly, but probably most important. Set a good example. If a superintendent is
trying to enforce the hard hat rule, but fails to wear one, what will other think?
When office personnel visit the site, they must also abide by the rules.

What to do when an OSHA inspector arrives at the job site:

1.

Ask the inspector for proper identification if it has not already been presentéd._a?

2. Ask whether this is a routine inspection or if the visit is to investigate a complaint

10.

received by OSHA or if it is to investigate a previously reported accident. ¢
Call the home office and notify them that an OSHA inspector is at the site and
advise them of the nature of the visit—routine, reported complaint, accident
investigation. If the home office prefers to have management present, ask the
inspector if he could wait a reasonable time before beginning the inspection. If
the inspector won'’t wait, let him proceed, in your presence.
The inspector may begin the inspection by requesting certain documents:
OSHA Form 200—Log and Summary of Occupational Injuries and Illnesses
OSHA Form 101—Supplementary Record of Occupational Injuries and Illnesses
Survey
OSHA Form 2005—Summary Occupational Injuries and Illnesses Survey
All of these forms are required by law to be posted in a prominent place in the
field office. The inspector may also ask to review the company’s safety program.
The inspector may request a meeting with a foreman from each subcontracting
trade currently working on the job in order to conduct a preinspection meeting
prior to a job site walk-through. If this is the case, assemble these foremen as
quickly as possible.
As the inspector walks through the building or the site, accompany him and note
any deficiencies or items requiring corrective action. The inspector may take
photographs of certain existing conditions, and if so, note what was photo-
graphed and why.
If a violation is observed and the inspector suggests prompt corrective action,
direct someone to take care of the matter immediately. Any violation that poses a
present danger to life and property must be corrected as quickly as possible.
If there are questions concerning the nature or validity of the violation, ask the
inspector for clarification so that the nature of the violation is clearly understood.
The questioning should not be argumentative, but merely to fully understand the
situation and the OSHA regulation that has been violated. Make detailed notes for
discussion with the home office after the inspection has ended.
An inspector has no legal right to shut down a job without a court order, so if that
threat is made, ask to see the court order.
When the inspection has been completed, fill out a work sheet similar to the one
shown in Figure 6-1 and send it to the office at the close of the work day.

With a concerted effort and dedication to the problem, we can all help to make
construction one of our nation’s safest industries.
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Contractor's Jobsite OSHA

Inspection Work Sheet Page 1 of 2
Name of
Employer
Address

Job Location

Type of Construction

Building _~ Heavy __ Highway Other
Name of Compliance Officer(s)
State C.0.___ Federal C.O.
State C.0.____ Federal C.0.
Opening Conference was held Yes No

Persons attending (give name and affiliation)

(For notes on walk around inspection see reverse side)

Closing conference was held Yes No

Persons attending (give name and affiliation)

Closing conference summary:

Submitted by

Title

Dace

Figure 6-1 Job Site OSHA Inspection Report.
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Page 2 of 2
CONTRACTOR'S JOBSITE OSHA INSPECTION WORK SHEET

Employer

Job Site
Address
City

Date

Compliance Officer(s)

On the basis of the walkaround inspection the C.0. noted the
following violations:

Location Apparent violation(s) noted Comments

Signed

Title

Figure 6-1 (continued)
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Managing Effectively

If only one word could be used in a construction project superintendent’s job descrip-
tion, the odds on favorite would be manager:

Manager of a complicated engineering process—construction.
Manager of tens or hundreds of semi-skilled and skilled workers.
Manager of a continual flow of equipment and materials.

Manager of a scheduling process that is fraught with potential delay.

THE ART OF MANAGING PEOPLE

The construction industry is probably one of the most competitive businesses in the
country, and one of the keys to success is the ability to extract the best and most
productive efforts from everyone involved in the construction process—in other
words, managing people effectively.

Managing is an art, and like so many artistic endeavors, requires constant practice
to perfect its fine points. Managing requires a delicate touch at times and a firm hand
at other times. It is important to recognize when vigorous supervision is required and
when it is time to back off.

There are warning flags that when raised become indicators of too much supervi-
sion or not enough supervision.

Signs of too much supervision:

» Crew members never volunteer ideas or suggestions, but wait for direction from their
supervisor.

* Crew members are not self starters but wait to be told exactly what to do before
commencing work.

* A supervisor who spends more time “doing tasks” than supervising.

* A need to constantly apply pressure to keep everything and everyone in motion.

Signs of too little supervision:

* Crews that do not listen to reasonable suggestions from their supervisor.
* Crews that spend a great deal of time talking instead of working.
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* Crews that extend coffee breaks and lunch hours well beyond the alloted time.
* Crew members coming to work late and leaving early on a consistent basis.

A superintendent must strike the right balance between relying on the good judg-
ment of a crew leader while standing in the wings observing, ready to offer advice
when needed.

RATE YOURSELF ON YOUR
MANAGEMENT STYLE

A simple test may reveal whether your management style is conducive to creating good
worker attitudes. Be honest in the answers to the following fifteen questions. Check off
your answers in one of three columns on the left—Always, Usually or Seldom. At the
end of the test add up the points, and if they total thirty-five or higher you are on the
right track. If the total is substantially less than thirty-five points, a reevaluation of
management techniques is in order.

Always  Usually  Seldom Management Style

Bpts] [2pts]  [1pt]

1. Do you set a good example by putting in a full day’s work and
stand ready to pitch in whenever there are deadlines?

2. Do your lower level supervisors and other workers feel welcome
to discuss opinions and gripes with you?

3. Are you receptive to new ideas or do you shut people off when
they try to discuss them with you?

4. Do you keep your people advised of any changes or new devel-
opments from the office that may affect their job assignments
or duties?

5. Do you periodically let your people know if they are doing a good
job, and do you offer constructive criticism from time to time?

6. Do you explain why certain assignments are critical and must be
done in a certain way and within a certain time limit?

7. Do your workers feel that you would go to “bat” for them when
the occasion arises?

8. Do you show respect and concern for your workers?

9. Isthe relationship between you and your workers generally good?

10. Do you give your workers opportunities to develop, and do you
present them with challenges and encourage learning?

11. Are you quick to place blame without thoroughly investigating
the situation?

12. Whenever possible do you bring some of your lower level super-
visors and workers into the decision-making process?

13. When you give employees deadlines, are they necessary and are
they reasonable?

14. Are your instructions to your workers clear, or are you frequently
asked to repeat them?

15. Do you think your employees respect you and would they go to
“bat” for you?

Anyone with a score of 40 or higher can go on to the next chapter!
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MANAGING FOR BETTER PRODUCTIVITY

Productivity in the construction industry has been almost flat in the past twenty
years, and with the cost of labor and materials constantly on the rise and competition
being what it is, most construction companies have been faced with lower profits.
Many reasons can be stated for the lack of increased productivity ranging from
restrictive labor practices incorporated into collective bargaining agreements to
multitiered layers of management in complex projects that delay the decision-making
process.

Although superintendents cannot be held accountable for all causes of low produc-
tivity at the job site, any efforts that result in increased productivity via more effective
management techniques can have a decided affect on the profitability of a particular
project. When a general contractor performs much of the work with his own forces and
an increase in productivity of just 5 percent can be attained, the effect on the bottom
line is substantial. For example, in a small construction project of $1 million the
following scenario might serve to illustrate the effect of increased productivity and,
conversely how low productivity changes the bottom line.

Warehouse “X”—contract sum $1,000,000
Cost breakdown:

Direct labor 40% $400,000
Direct materals 40% 400,000
Construction equipment 5% 50,000
General conditions 5% 50,000
Company overhead 6% 60,000
Profit 4% 40,000

If productivity could be increased by just 5 percent resulting in a $20,000 reduction
in direct labor costs, all other things being equal, profit will increase by 50 percent to
$60,000! And if productivity goes below the estimated labor cost by the same amount,
the cost of labor will increase to $420,000 and profits will plummet by 50 percent to
$20,000. Work it out yourself to check these figures.

There are no quick cures to increase productivity, nor are there any magic wands to
be waved to create better rates of productivity, but the prime area in which to look for
some answers is in construction labor motivation. A motivated worker will be a
productive worker and a demotivated worker will not only produce less work but also
will tend to influence others as well.

The Business Roundtable, in their study of the construction industry in general, and
of productivity within that industry in particular, developed lists of the most common
labor motivators and demotivators. The lists are based on questionnaires and inter-
views obtained from more than 1,000 workers at twelve large industrial construction
sites. Table 7-1 lists the motivators; Table 7-2 the demotivators. One of the items in the
demotivation list pertains to material availability, and at six of the sites surveyed
workers listed material availability as being of major importance. Figure 7-1 is a form
that the Business Roundtable survey team devised for foremen to use in order to
develop costs associated with material non-availability along with other factors that
affect productivity during the normal work day. How does your project stack up?
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Table 7-1 Factors that Motivate Workers

Survey Results of Motivators on Twelve Construction Projects

Projects

Motivators A B C D E F G H 1 J K L
Good craft relations 1* 2 2 1 1
Good orientation program 3 1 1 1 1 2 2
Good safety program * 1 ™ 2* 3 2 2
Work itself 2 2 2 3 2 2
Overtime 3 3
Pay 2 1 1 2 2 2 2 2 2
Recognition > 1*
Goals defined 1 1 1 1
Open house & project tour 2 1
Well-planned project 2 2*  1*
Suggestions solicited 1* * 1 2* 1

* = demotivator and motivator
KEY: 1 =somewhat important
2 = major importance
3 = extremely important

Absenteeism, Worker Turnover and the
Affects on Productivity

Just when that new worker seemed to be getting the hang of forming those concrete
beams he decided to quit, and that other guy in the crew would be a terrific worker if
he wasn’t absent so much. Are these familiar words? Some causes for worker turnover
and absenteeism are unavoidable and beyond control, but more likely than not they
mask a problem with supervision.

“Poor supervision, unproductive relationships with the boss, poor planning, and
generally poor management” were cited as prime reasons for turnover during that
same motivation survey conducted by the Business Roundtable. The reasons for
excessive absenteeism can be linked to one or more of the following factors:

Poor relationship with the boss,

Unsafe working conditions,

Excessive amounts of rework,

Poor craft supervision,

Poor overall management,

Poor planning,

Excessive surveillance by the boss, and/or
Inadequate tools and equipment.

There are other reasons for absenteeism, some controllable, some not. Problems
such as transportation from the workers home to the job site, moonlighting or overtime
availability on that second job, and personal and family illnesses can not be con-
trolled.
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Table 7-2 Factors that demotivate workers Courtesy: The Business Roundtable

Survey Results of Demotivators in Twelve Construction Projects

Projects
Demotivators A B C D E F G H I J K L

Disrespectful treatment 3 3 2 1 3 3 2
Little accomplishment 1 2 2
Material availability 2 2 2 3 1 1 2 1 2 1 2
Tool availability 2 2 2 3 1 1 2 1 2 1 2
Redoing work 1 1 1 1 1 1 1 2 2
Crew discontinuity 1 2 1 2 2
Project confusion 1 1 1 1 1 1 1 1 1 1 1
Lack of recognition 2 2 1*  1* 1 1 1
Productivity urged but no

one cares 1 1 1 2 2
Ineffective utilization of

skills 1 1 2 1 2
Incompetent personnel 1 1 1 1 1 1 1 2 2 2 2

Lack of cooperation among
crafts 1 1* 1 3 3

Overcrowding

Poor inspection programs

(SRS —

Communications breakdown 1 1 1 1 2 2 2
Unsafe conditions 1 * 1* 2~ 2 1* 2 2
Lack of participation in

decision making 1 1 2* 1 1* 1

* = demotivator and motivator
KEY: 1 = somewhat important
2 = major importance
3 = extremely important

Managing Productivity Through Overtime

When work falls behind schedule or sometimes when that “big push” is needed,
workers may be requested to work hours beyond their normal 40 hour work week.
There may be times when due to conditions beyond the contractor’s control, the
project begins to fall behind schedule. This is often the case when unforeseen subsur-
face conditions are encountered and delays in earth excavation affect subsequent
operations. Delays can occur when sophisticated dewatering systems have to be
designed and installed to combat underground water conditions that were not or
could not have been anticipated.

When the owner insists that the original construction schedule be maintained and
authorizes overtime in order to get the project back on track, how will actual produc-
tivity be affected? Limited amounts of overtime appear to have little or no effect on
productivity, although working an occasional Saturday, may not be as productive as a
normal work day. However, extended overtime has a profound effect on productivity
and studies show that a work schedule of sixty hours or more per week for two months
will result in such decreased productivity that the project completion date will actually
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Foreman Delay Survey

CRAFT:
NAME OF FOREMAN: GENERAL FOREMAN:
(DATE) DAILY EVALUATION: NUMBER IN CREW:

PROBLEMS CAUSING DELAY

MANHOURS LOST

Number of Number of
Hours X Men = Manhours

1.a Waiting for materials (warehouse}

1.b Waiting for materials (not received
or not ordered)

2. Waiting for tools or tools not
available

3. Waiting for equipment
4. Equipment breakdowns

6.a Changes/redoing work (design
errors)

5.b Changes/redoing work
(prefabrication errors)

5.c Changes/redoing work (field errors)
6. Move to other work area

7. Waiting for information

8. Interference with other crews

9. Overcrowded working areas

10. Plant coordination/authorizations
11.  Other

COMMENTS:

Figure 7-1 Form to Survey Material Availability on the Job Site. Courtesy: The Business Roundtable.

have been extended beyond the point where it would have been if only a forty hour
work week had been in effect.

Table 7-3 reveals the relationship between hours, worker productivity and costs
during frequent fifty hour work weeks, and Table 74 contains the same kind of
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Table 7-3 Productivity/Cost Relationship 40 hour vs 50 hour work week

1 2 3 4 5 6 7 8
Productivity Rate  Actual Hour
Hour gain Hour Loss Hour Cost
50 Hour Output Over Due to of Overtime
Overtime 40Hr. 50Hr. for50hr. 40hr. Productivity Premium Operation
Work Weeks Week Week Week Week Drop Hours (at 2x)

0-1-2 1.00 .926 46.3 6.3 3.7 10.0 13.7
2-34 90 45.0 5.0 5.0 10.0 15.0
456 .87 43.5 35 6.5 10.0 16.5
6-78 .80 40.0 0.0 10.0 10.0 20.0
8910 752 376 -2.4 124 10.0 224
10-11-12 & up .750 375 -2.5 12.5 10.0 225

Courtesy: The Business Roundtable

information for extended periods of sixty hour work weeks. Just like the old saying
goes. “Too much of anything is not good.”

Managing Procrastinators

We've all experienced working with the type of person that keeps putting things off. In
most cases these procrastinators are pretty good workers once they get started, but
getting them started can be frustrating at times. Firing a procrastinator may not be the
solution because the replacement may not be much better. So face the procrastinator
and explain the facts of life. Explain how a given task completion, if delayed, will throw
the entire schedule out of kilter. Explain in detail how the completion of blocking-in
the wall, for instance, will delay the completion of a sheetrock in that room, which in
turn will delay the ceramic wall tile installation, which will delay the installation of the
wall-hung toilet fixtures, which will delay the final plumbing inspection that will
ultimately extend the issuance date of the Certificate of Occupancy. This worker may

Table 7-4 Productivity/Cost Relationship 40 hour vs. 60 hour work week

1 2 3 4 5 6 7 8
Productivity Rate  Actual Hour
Hour gain Hour Loss Hour Cost
50 Hour Output Over Due to of Overtime
Overtime 40Hr. 60Hr. for60hr. 40hr. Productivity Premium Operation
Work Weeks  Week  Week Week Week Drop Hours (at 2%)

012 1.00 .90 54.0 14.0 6.0 20.0 26.0

234 .86 51.6 11.6 84 20.0 284

4-5-6 .80 48.0 8.0 12.0 20.0 32,0

6-78 71 42.6 2.6 174 20.0 374

8910 .66 39.6 -0.4 204 20.0 40.4

Courtesy: The Business Roundtable
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be new to construction work and does not realize the sequences in which work must
be completed or possibly the procrastinator does not realize the importance of
obtaining an occupancy permit on schedule.

Explain the dire consequences of not completing each phase of work on time and
then get the procrastinator’'s commitment to complete his task quickly. Somehow it is
more difficult for a procrastinator to miss a deadline if he has had an opportunity to
comment on the task and agree to meet certain deadlines. Don’t remind the procras-
tinator of his deadline once it has been set. Give him the impression that you have faith
in him and he won'’t let you down. Remember, you can always fire him!

Is There a Right Way and a Wrong Way to
Assign Work?

If some of the workers on the job site don’t seem to be following directions and always
seem to ask lots of questions before beginning their assignment, it might be necessary
to review the manner in which they are being directed:

1. Are instructions precise? Although some older, more experienced workers may
not need details, younger, less experienced workers may.

2. Are too many orders and instruction being given at one time? Enough direction
needs to be given to permit the crew to work during most of the day. Don’t burden
them with more instructions than that.

3. Avoid playing favorites and giving easy tasks to the same workers day after day.
Spread the less strenuous tasks around when they occur, otherwise, alienation
will become acute.

4. Don't flaunt authority. If you've got it, everyone knows it! The days of whip
cracking are over.

5. Encourage and answer questions when work assignments are handed out.

6. Try not to interrupt one assignment before it is completed in order to start another
one. Not only is this non-productive and confusing to the workers, but it also
imparts a feeling that you don’t know what you are doing.

7. Instructions should be given in a clear, concise, professional manner, not in an
off-handed way.

8. Weigh the manner in which instructions and assignments are given. Watch the
tone of voice. Harsh words or shouted commands are not necessary.

9. Explain the quality levels that both you and the company expect.

10. Don'’t be afraid to comment on a job well done, but don't overdo it, use compli-
ments sparingly and they will be more effective.

Managing Each Crew Member Effectively

In every work crew there are one of two workers that can always be counted on to do
a good job and get the work done properly and quickly, and there are other members
of that same crew that will not pull their weight. It is not fair, nor is it productive in the
long run, to place a greater burden on some conscientious workers while allowing
others to contribute less. Overworked workers will tend to “burn out” after a while, and
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this may have a serious effect on the entire crew. Correct unbalanced work crews.
There are a number of signs that will highlight the urgency to do so:

* Employee complaints voiced when some workers are unfairly burdened while others
are observed “goofing off.” Ignoring these complaints will have a detrimental effect
on productivity.

* Work that has to be redone at a higher frequency than before because dedicated
workers are trying to meet deadlines, but getting little help from other, less produc-
tive crew members.

* Productivity bottlenecks because slowdowns in one sequence of work affects a
subsequent task.

* Idle employees who are having their hundredth cigarette of the afternoon while
other crew members are busily working.

Unbalanced work crews should be made balanced as soon as they are discovered.
If good lines of communication have been established between worker and superin-
tendent, it is likely that problems relating to work loads will be discussed openly and
in a friendly atmosphere, and with the information provided, work will be distributed
more fairly.

MANAGING SUBCONTRACTORS

More and more general contractors are relying on specialty contractors (subcontrac-
tors) to perform all of the work on today’s construction project. Project superinten-
dents feel that they have less control over the work force when subcontractors are
engaged. On projects where the work is entirely subcontracted, superintendents give
directions and instructions to the subcontractor’s foreman or supervisor—not directly
to their workers.

The responsibilities of each subcontracted trade will be set forth in their subcontract
agreement, which will also include that portion of the specifications to be followed
along with the construction drawings. The construction process is not, however,
limited to what is or is not included on lines on a drawing or words in a book, but relies
heavily upon people relationships. A superintendent needs to establish the proper
relationship with each subcontractor foreman and supervisor. A system of give and
take will generally result in getting the work done promptly, with the least amount of
paperwork. One favor begets a favor, and as long as the scoreboard remains even, all
parties should ultimately gain.

Always remember that the subcontractor’s foreman wants to show his boss that he
has performed well and has turned a profit for his company. If through the general
contractor’s superintendent that goal can be achieved while enhancing the general
contractor’s goals, all parties can become winners.

MANAGING THE FLOW OF MATERIALS AND
EQUIPMENT—THE FOLLOW-UP

Follow-up. The most important word in the construction vocabulary. Delivery of key
materials and equipment is essential for a smooth and uninterrupted work flow. How



Managing Effectively 81

many times has the expression, “It's on the truck” been heard? Probably as many times
as “The check is in the mail.” All during the construction process, purchase orders will
be issued and future delivery dates scheduled by the vendors. Some suppliers are
more prone to miss production dates than others, and these suppliers need more
attention. On very large construction sites, expediters are often hired merely to track
deliveries of materials and ensure that they are on the site when needed. On smaller
construction sites this task falls to the project manager or superintendent. The old
adage, “The squeaking wheel gets the grease” is certainly true when it comes to
following up previously promised delivery dates for critical items. Not only will it be
necessary to confirm delivery dates for materials and equipment ordered by the
company, but often it becomes necessary to verify delivery dates for equipment and
supplies ordered by the subcontractors.

When it becomes necessary to call an equipment manufacturer rather than rely on
information provided by the local distributor or sales representative, the following
information must be in hand prior to making the call.

Purchase order number issued by the company or by the subcontractor with specific
product data information on it.

The name of the vendor placing the order along with their purchase order will also
be required if the order had been placed by a sales representative or through a
local distributor.

The location of the manufacturing plant, the name of a person to contact within that
company and their phone number.

With this information and a phone call to the equipment supplier, it may be possible
to ascertain a production and shipping date. Since follow-up calls will be made
periodically until the actual shipping date arrives, it is necessary to obtain the name
and telephone extension number of the vendor contact.

The final vendor follow-up will occur when it has been determined that shipment is
imminent and either trucking or railcar information is available. When shipping by
truck a “pro” number is assigned to the shipment by the trucker, and this number plus
the manufacturer’'s name and shipping point will be all that is needed to begin tracking
the shipment once it leaves the manufacturer’s dock. With the computerized opera-
tions most trucking companies have, it becomes easier to determine whether a specific
shipment has been offloaded at an interim warehouse to be placed on another vehicle
for local delivery or is on the way to the project.

Helpful follow-up tips include:

Use that large wall calendar in the trailer.

Mark the date of the first phone call and the date that a delivery was promised.

If the initial delivery date subsequently changes, mark that down as well.

If and when follow-up calls are required, a history of past broken promises will be
on record.

An alternate to marking directly on the calender would be to get some of those little
yellow “stick-ums” and apply them to the calender with notes.
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GOOD HOUSEKEEPING IS GOOD
MANAGEMENT

People work better in a clean, well-lit environment and an often overlooked tool in
managing people productively is managing the atmosphere in which people work. A
dirty, cluttered work area leads to all kinds of worker attitudes. “Why should I pay
attention to the quality of my work when this whole place looks like a pig sty?”

Good housekeeping is contagious, workers are less prone to clutter a clean floor
than one with lots of construction debris on it. Empty barrels should be placed in
strategic locations throughout the building and on the site to be used as trash recepta-
cles. Everyone’s cooperation is needed to overcome one of the major sources for
disagreement between general contractor and subcontractor, the timely cleaning of
construction debris from the work area. So remember a part of people management
involves an orderly and uncluttered work site. Productivity and quality may increase,
some accidents may be prevented and charge backs for clean up may be avoided.

Consider these good housekeeping suggestions:

1. Are there sufficient empty containers in the building and on the site to receive
trash such as coffee cups, lunch wrappers, cigarette packs and miscellaneous
papers?

Are there sufficient dumpsters on the site to receive daily debris?

Are all these containers being emptied when full so that trash spill-overs don’t

create more clutter?

4. Do you supervise by example. If you throw that empty candy wrapper on the

ground how do you expect others to follow the rules?

. Is the field office a good example of a clean, uncluttered work space?

Are newcomers—both company workers and subcontractors—instructed on

how to keep the workplace clean?

7. Does company policy or contract provisions permit the use of charge backs for
clean up that is not performed by subcontractors within a reasonable time frame?
And, if so, are these back charges issued promptly to inform the subcontractor
that the company intends to adhere to its policies?

8. Is the site policed periodically to ensure that construction debris is not being
blown off the site onto adjacent properties or blocking emergency walkways and
roadways?

w N
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Set aside time for housekeeping inspections the same as required for safety inspec-
tions. In a way both of these activities can have a very visible impact on the construc-
tion process.
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Basic Construction Law

Chances are that at one time or another a project superintendent will become involved
in a legal proceeding caused by a dispute between the contractor, client, design
consultants, subcontractor, or supplier or even an employee of the company. Our
society is quick to sue when wronged, and with more than 700,000 attorneys practicing
in the United States (one for every 5 square miles) there are plenty of litigators ready,
willing and able to assist those who wish to pursue legal action. The purpose of this
chapter is not to create more “guard house” lawyers but to familiarize the project
superintendent with the more common types of disputes and claims, why they occur
and what should be done if one looms on the horizon.

Legal matters fall into two broad categories—criminal and tort law. Criminal law
needs no introduction to TV viewers. Tort law can best be defined as a civil wrong, one
in which the court hands down a decision involving monetary rewards rather than jail
sentences as is the case where criminal law is concerned. Tort law involves disagree-
ments over personal, property or economic conditions and these disagreements may
have come about for one of the following reasons:

1. Intentional,

2. Through negligence, or

3. Neither intentional nor through negligence, which in legal terminology is referred
to as nonculpable.

Although the law is the law, each case is tried on its own merits, and a court decision
in one case based on what seems to be similar circumstances in another may not result
in the same decision. For instance, one court decision ruled that a contract requiring
a contractor to treat all earthwork as “unclassified” voided the contractor’s claim for
an extra cost for rock removal, when rock was discovered during building excavation.
In another case, however, under the same conditions, the court ruled in the
contractor’s favor, stating that the contractor was misled by the erroneous test borings
included in the bid documents.

How would you rule in the case of the paving contractor who signed a contract to
resurface an asphalt parking lot and the specifications accompanying the bid request
did not require the contractor to replace any existing sub-base? However when the

83
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new paving was being installed, it began to crack because the sub-base was inade-
quate. Should the paving contractor be held responsible for the cracking of the new
surface even though the contract excluded any work on the sub-base? The Court of
Appeals in Louisiana held the contractor responsible because he should have used his
expert knowledge to advise the owner of a potential problem.

Each dispute or claim must be viewed and assessed on an individual basis and
judged on its own merits with no conclusions drawn until a legal expert has reviewed
the facts. When it appears that a claim or dispute is in the offing, the superintendent
should begin collecting all of the facts surrounding the disagreement in case it
escalates into a formal complaint.

WHAT TRIGGERS MOST CONSTRUCTION
DISPUTES?

1. Plans and specifications that contain errors, omissions, ambiguities, or construc-
tion details that don’t pertain to the particular project under construction.

2. Incomplete responses, inaccurate responses or even nonresponses to questions
requested by one of the parties to the contract.

3. Inadequate administration of the project by either the general contractor, owner,

design consultants or subcontractor.

Unwillingness or inability to fulfill the requirements of the contract.

. Site conditions that differ materially from those contained in the contract docu-

ments.

6. Existing conditions, other than site conditions, that differ materially from those in

the contract documents (particularly when working on retrofit or rehab projects).

Extra work—change orders.

Delays, disruptions to the project schedule.

Inability to meet the financial demands of the project.

o
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Plans and Specifications that Contain Errors
and Omissions

Most specifications contain a phrase that states “the contractor is to examine the
contract documents, both plans and specifications and shall notify the architect and
owner at once, if any errors, inconsistancies or omissions are discovered” and in
some cases, the specifications state that failure to do so makes the contractor
responsible for the consequences. Even though the specifications state that these
errors must be presented immediately and in writing, that does not necessarily
absolve the designers of their duty to provide clear, concise documents to the builder.
Many potential claims have not been pursued by contractors because they felt they
had not notified the owner about these errors and omissions, in writing in a timely
fashion, when in fact a valid claim did exist and could have been initiated.
Remember that each case stands on its own merits. If in doubt, consult the
company’s attorney.

When an inconsistency exists between the plans and specifications there is an
“order of precedence” that may have been established in either the contract or in the
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specifications. This order of precedence will direct the contractor to the document
that takes priority, and this ranking order is generally:

1. The written contract.
2. The specifications.
3. The plans.
a. Large scale details will take precedence over smaller scale details.
b. Schedules such as finish schedules and door schedules will take precedence
over designations on the plans themselves.
c. “Note” sections on drawings, such as structural drawings, take precedence
over notes on the details on the individual drawings. (A “Note” on the struc-
tural drawings may indicate that all slabs are to be 4,000 psi concrete, while a
note on the floor plan might indicate 3,000 psi. The 4,000 psi will prevail, in
most cases.)

Although these orders of precedence should be viewed as guidelines, common
sense and prior knowledge enter into the equation. Where a contractor’s prior knowl-
edge of a situation would have enabled him to resolve a discrepancy (if he had prior
knowledge because of having worked in the building previously) the chances of
recovery of any damages becomes very remote.

Incomplete or Inaccurate Responses to
Questions

“Put it in writing” becomes the order of the day in today’s complex construction
market. The use of RFls and RFCs will document the fact that questions were indeed
raised and answers requested. A nonresponse or an inaccurate response to a critical
question can have a serious impact on a tight construction schedule, and if a dispute
or delay claim should arise at a later date the documents generated when the request
was first made may provide substantiation or denial of the claim. With the widespread
use of fax machines, written confirmation of a request for information or clarification
and the reply is as easy as tapping out a phone number.

Inadequate Administration of the Project

Any or all of the parties to the contract can be held accountable if they do not
diligently carry out their administrative duties. The owner must pay approved requisi-
tions promptly and must not delay making key decisions that could affect the progress
of the job or the contract sum. The architect and engineer must review and process
shop drawings promptly and respond to contractor questions regarding interpretation
of the plans and specifications.

The contractor must provide competent, full-time supervision on the job site, and
the subcontractors hired by the general contractor are to do likewise. Failure on the
part of either party to properly supervise the progress of the job or quality of their work
is cause for a claim by the owner if schedules are not met or poor quality workmanship
is rampant.
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Unwillingness to Comply with the Contract
Documents

Disagreement will often arise between subcontractor and contractor or contractor and
owner because of a difference in interpretation of each other’s obligations under the
terms of their respective contracts. Unless these issues are resolved quickly they tend
to escalate, and one party’s refusal to perform what the other party feels is a direct
contractual obligation often leads to charge backs, which in turn, creates more
disagreements. Compromise—*“splitting it down the middle” is often less expensive
than arguing in front of a judge, and when disagreements are solved, everyone’s
energies can again be directed toward completing the project.

Site Conditions that Differ Materially

Although many contractors feel that they are Superman, they do not have x-ray vision
and must rely on the accuracy of material presented by the architect to evaluate
subsurface conditions. Contractors submitting a bid proposal are always directed by
the bid documents to visit the job site and become familiar with existing conditions.
Most bid documents state that a contractor will be held responsible for any condition
that could have been discovered during a “reasonable” inspection of the site. What is
reasonable is the key issue. Contractors are not required to conduct their own subsur-
face investigation but are to rely on the information presented by the owner; however,
if rock outcroppings are clearly visible on the site the contractor must expect to
encounter rock even if the test borings do not indicate its presence.

During the course of construction, should any underground conditions be en-
countered that differ materially from those indicated on the plans and in the
specifications, or differ materially from conditions found on other portions of the
site, extra costs may be involved. At that time written notice should be sent to the
owner outlining the contractor’s concern along with reasons why these extra costs
should be honored. Site-related problems can seriously impact a construction
schedule and unexpected or unforseen subsurface conditions need to be dealt with
promptly and if not resolved amicably, a formal claim may be considered to protect
the contractor’s interests.

Existing Conditions that Differ Materially

When retrofit or rehab work is being undertaken, the designers will generally rely on
as-built drawings from the previous construction work in order to detail much of the
new work. Sloppy, inaccurate as-builts will certainly affect the details for the installa-
tion of new work, and when a contractor commences with the retrofit expecting to
uncover a nonbearing wall, for example, but finds a bearing wall, this condition
“differs materially” from that shown on the drawings. In most cases the architect will
grant a contract sum increase to cover the costs involved in performing this additional
work, but there are other times when the contractor’s request will be met with “You
should have known.” There again, when conditions exist that differ materially from
those indicated in the plans and specifications, written notification must be sent to the
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owner or architect notifying them of these conditions, why they could not have been
anticipated and the potential for extra costs.

Extra Work—Change Orders

Change orders can originate from the owner or architect wishing to add to or delete
items of work from the contract, or they can emanate from a subcontractor or general
contractor when work is encountered that is presumed to be above and beyond the
terms of their contract. Whenever and from whatever source change-order work or
extra work authorization arises, some form of written documentation should be
prepared prior to starting this work. The nature of the work to be performed, how it is
to be documented—by either a lump-sum quote or on the basis of “time and mate-
rial"—and how these costs will be repaid should be included in this written memo.
Lack of written agreement as to what is to be done and lack of a commitment to pay
are often the main reasons for disputes arising out of change-order work.

Delays

Delays can occur because of somewhat controllable factors such as material and
equipment deliveries or failure to man the job properly, and delays can come about
because of conditions over which the contractor has no control, such as labor
disputes, strikes, indecisions on the part of the owner or his consultants or because of
unusual or severe weather conditions. Delays can be classified into one of four legal
categories:

1. Compensable—A delay for which the contractor will be entitled to a contract
price increase and an extension of time because of some action caused by the
owner.

2. Noncompensable—A delay whereby the contractor is not entitled to anything
and assumes all of the consequences for the delay.

3. Excusable—A delay for which no party can be adjudged responsible.

4. Nonexcusable—A delay caused by the contractor.

Weather related delays. Weather is one of those uncontrollable factors that can
create a delay, but it will not result in a compensable delay; however, under certain
conditions it may be considered excusable. And although the contractor will not be
allowed an increase in contract sum, he may be allowed an extension of time. When
the construction contract contains a liquidated damages clause, an extension of time
can reduce or eliminate any potential assessment of liquidated damage penalties by
the owner.

The A.LLA. General Conditions document defines adverse weather as a weather
condition documented by substantiating data that conditions were abnormal. Several
court decisions have stated that contractors must not expect to work continuously
throughout the life of a project without anticipating some weather delays; however,
severe or abnormal conditions may be cause for a delay claim when presented with
data supporting the nature and severity of the weather pattern. Therefore, severe or
prolonged periods of inclement weather should be documented in the daily diary or
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daily log book with notations as to how the daily operations have been affected. Was
a complete day’s work lost or just a portion of it? Which portion of work was affected?
Did it impact on other trades, and if so, how?

When it appears that an abnormal weather pattern has settled in, a call to the local
state or U.S. Weather Bureau will confirm the number of inches of rain or snow that fell
each day, or the continuation of extremely cold or hot weather, and how this prolonged
weather pattern compares with previous years. Armed with this kind of information a
weather related delay can be presented in a manner where its chances of being
accepted will be greatly increased.

Acceleration—What it is and How Does it Relate to Delays. The term “accel-
erate” is often heard on a construction project and occasionally used when discussing
the possibility of picking up the pace of work when the schedule has slipped. From a
legal standpoint, however, the definition of acceleration is quite different.

When a contractor has been delayed in the normal performance of his work
because of some action or inaction taken by the owner, the construction schedule may
need to be extended. When the owner recognizes these delays and accepts them but
directs the contractor to complete the project per the original completion date, legally,
“acceleration” has been created. The owner should then expect to reimburse the
contractor for all costs associated with this effort.

Unless a lump-sum arrangement has been established to reimburse the contractor
for acceleration costs a weekly review of all such costs must be established so that the
owner is kept abreast of costs on a current basis, since these acceleration costs can
escalate rather rapidly.

Inability to Meet the Financial Demands of
the Project

In construction projects rather large sums of money are needed in order to meet
weekly payrolls and pay for the materials and equipment required to keep up with the
job progress. If the owner, general contractor or subcontractor do not have the
wherewithal to meet these financial demands, surely construction-related claims and
disputes are just over the horizon.

On occasion an owner may decide to proceed with the construction project before
all of the financing arrangements have been finalized, and progress payments to the
general contractor may be delayed or reduced.

The general contractor in turn will more than likely remit payment to his subcontrac-
tors in the same proportion as payment received from the owner. The “pay when paid”
clause permitting the general contractor to do this is a standard clause in most
contracts with their subcontractors. The ripple effect of continually late or reduced
payments will eventually cause delays in the progress of the project and trigger a series
of claims, from suppliers to subcontractors to general contractors.

When a general contractor receives full and timely payments from the owner but
decides to use that money to pay subcontractors and supplier working on other
projects, there is the danger that disruptions to his total cash flow may have serious
effects on all jobs. The same scenario can be painted for subcontractors who may
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receive a general contractor’s payment for one project, but being short of cash use that
money to pay overdue bills on several unrelated jobs.

WHAT TO DO IF CALLED UPON TO GIVE A
STATEMENT TO A LAWYER

When a lawsuit has been initiated, lawyers on both sides will begin to accumulate
evidence to support their claim, and anyone having personal knowledge of the dispute
will undoubtedly be interviewed. Performed under oath in a lawyer’s office and a
stenographer is present to take down testimony verbatim, this interview is referred to
as a deposition, a document that could be entered into evidence if and when a trial
were to take place. When a deposition is taken by your company’s lawyer it tends to
take on a more friendly tone, but when a deposition is taken by the other side, a lawyer
may attempt to confuse and intimidate the witness. In case the project superintendent
is called on to give a deposition, some guidelines published by a respected Boston law
firm may prove helpful.

1. Tell the truth—always.

2. Think before speaking, organize your answer.

3. Answer the question and stop. Do not volunteer information since it is the

opposing attorney'’s job is to uncover the facts.

Answer as though you were dictating a letter; make the answer thoughtful.

Do not answer a question you don'’t fully understand. Ask the examiner to repeat

or rephrase the question. Do not say, “Do you mean X" or “Do you mean Y?”

Talk in complete sentences unless a simple “yes” or “no” will do.

Speak only of what you have seen or heard. When a question is phrased “Do you

know?”, it may call for an answer that you cannot respond to based on personal

experience. If that is the case, so state.

8. Do not guess a date, name or occurrence. If you can’t recall precisely, state that
you cannot recall.

9. Be as specific or vague as your memory dictates. If you can’t recall a specific date
but believe the event took place within a two week period, state so. “I believe it
happened between January Ist and the 15th.”

10. Do not think out loud. Don’t explain your thought process in reaching an answer,
just answer the question and don't relate it to another occurrence that has no
bearing on the case.

11. When testifying about conversations, make it clear that you are either quoting
directly or paraphrasing the conversation.

12. When requested to answer a question calling for a complicated series of events
or extensive conversations, summarize whenever possible and let the examiner
ask for details.

13. Never characterize your own testimony by saying, “I'm doing the best I can” or
“In all truthfulness.”

14. Avoid superlatives such as “best” or “worse” and don’t use words such as “never”
or “always,” the opposing attorney may use these words against you in the future
to confuse you.

o1
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15.

16.
17.

18.

19.
20.

21.

22.

23.
24.

25.

26.
27.
28.

29.
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Do not testify as to what other people know unless you are asked specifically for
such a statement.

Do not state your opinion unless specifically requested.

If you are questioned about information in a document that has been introduced
as an exhibit, you may request to look at that document to refresh your memory.
If information is in a document that has not been entered as an exhibit, answer
the question if you can. Recall the answer only if you can do so without referring
to that document. Don’t tip off the examiner that a document exists that he
doesn’t know about. Its up to him to make the discovery without your assistance
obviously this refers to a question asked by the opposing attorney.

Do not let the examiner put words in your mouth. Phrase your remarks in your
manner, not his.

Beware of phrases such as “Is it fair to say, sir, that...”, what follows from the
examiner is rarely “fair.”

Do not answer a question with more than one part unless you are certain that you
fully recall all other parts. If you don’t recall all parts of the question, ask the
examiner to repeat them.

Pay particular attention to introductory phrases by the examiner because your
answer may be accepted as having agreed with these introductory remarks.
Whenever a recess is called, consult with your attorney.

If you are interrupted when answering a question, feel free to ask the examiner to
restate the question and begin all over again.

If you are caught in an inconsistency, don’t get rattled. State the reason why you
may have been inconsistent only if you are asked, otherwise state what your
present recollection is.

Do not bring any documents with you unless you have previously discussed it
with your attorney.

Never express anger to the examiner or argue with him. Your attorney will calm
things down.

Don’t make jokes, don’t use obscene language and don't state anything “off the
record.” The deposition is all “on the record.”

Everyone is prone to make mistakes in recalling facts when giving a deposition.
If you discover an error in your testimony during the deposition, correct it then.
If the mistake is discovered afterwards, it can be corrected at the time you are
presented with a written copy of the deposition to review and sign.

THE ALTERNATIVES TO LEGAL ACTION AND
THE COURTS

Arbitration

The A.LA Document A210—General Conditions to the Construction Contract contains
a provision permitting the use of arbitration proceedings as a method of settling
disputes and refers to the rules established by the American Arbitration Association,
commonly referred to as the Triple A. The Triple A is a public service, not-for-profit
organization that provides the services of arbitrators to listen to both parties in a
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dispute and hand down a ruling. The Triple A has a pool of 55,000 experts, in all areas
of expertise, that are available to arbitrate a dispute. The Triple A will provide arbitra-
tors who have contracting, engineering or architectural experience when a construc-
tion related disagreement occurs. Therefore a dispute is aired in front of a panel
composed of persons familiar with construction terminology. And when terms such as
“shooting a grade with a gun” are used, the meaning is clear. A judge in a formal court
proceeding might ask if anyone was injured.

Although an arbitration proceeding is similar to a court appearance and each party
to the dispute usually has an attorney present, the atmosphere is much more informal.
Facts are presented by both sides and each side can cross-examine the other. Evidence
is admitted in much the same manner as in court proceedings, but the arbitrators can
waive some of the standard rules of evidence.

Arbitration proceedings generally last no more than three days, except in rare cases,
and a panel’s decision is usually rendered within two to four weeks. The cost of
arbitration is usually much less than costs associated with long, protracted court
appearances, and when the arbitrators decision is handed down, it is binding on both
parties.

Mediation

A more informal approach to dispute resolution is mediation, a process in which both
parties to the dispute are brought together by a mediator who hears both sides of the
disagreement. Although a mediator does not usually impose a binding settlement, he
does search out the strong and weak points in the arguments on both sides and
attempts to guide both parties to a compromise, mutually acceptable settlement.
During the mediation process, lawyers representing both parties to the dispute are
often present and submit evidence and witnesses to support their client’s case.

The Triple A offers mediation services, and there are a number of organizations in
the private sector that are beginning to offer these kinds of alternative dispute-resolu-
tion services to the construction industry

Many disagreements should never reach the stage of potential legal or arbitration
action. Disputes occur frequently during the construction process, and if ignored, they
tend to grow bigger, not disappear. When it appears that a dispute is forming, the
project superintendent should begin to gather all of the documentation to support the
company’s position. A quick resolution should be sought, and this often means
compromising from ones’ steadfast position. A little “bending” by one or both parties
will result in a prompt resolution and everyone can get back to the business at
hand—completing the project.
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Rehab and Remodeling
Projects—What Makes Them Unique

Rehabilitating older buildings and retrofitting industrial and commercial buildings can
be a profitable undertaking for those contractors having experience in these forms of
construction projects. But if not approached properly, these kinds of building projects
can turn into real problem jobs.

Often the drawings prepared for the rehab or retrofit work are based on information
obtained by the architect after visiting and inspecting the site, or they may originate
from as-built drawings prepared by the previous contractor. Unless a diligent effort has
been made to verify existing conditions during this design stage, the contractor who
ultimately works on the project will have his hands full.

There are two basic types of rehab work; complete or “gut” rehab, where all interior
finishes and mechanical and electrical systems are demolished back to the building’s
shell, and partial rehab, where sound finishes are left intact and major portions of the
building’s mechanical and electrical systems will be left as-is or upgraded to meet local
building codes.

When a general contractor is preparing an estimate for a rehab project, a checklist
ought to be established in order to ensure that some of the contingency items will be
included in the estimate. The project superintendent’s experience can be invaluable
in preparing a cost estimate when the initial site/building inspection is made. After a
brief review of the drawings in the office, a site inspection is the next order of business
and particular attention should be directed toward the following items:

1. When wall, ceiling and floor finishes are to be removed, will their removal
damage the substrate, or will they be able to be demolished easily?

2. Are the existing conditions referred to in the bid documents actually “existing?”

3. If there are existing utilities such as water, electricity and even workable heating
systems, can any of these utilities or systems be used during some or all phases
of construction?

4. Will it be possible to apply a new finish over an existing surface, as the drawings
require, or is the existing surface so unsound that it might be necessary to
laminate sheetrock over it in order to apply the new finish?

92
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Do any of the items to be removed have any scrap value?

How long will the demolition process take until such time as new construction

can commence?

7. Does the building appear to contain asbestos bearing materials, even though the
contract drawings indicate that none is present?

8. Are there old transformers in the building that could possibly contain PCBs? If so
the owner must be directed to remove them prior to the start of construction.

9. Are there any environmental issues that could present a problem? Does there

appear to be abandoned underground fuel tanks where none were indicated on

the site drawings?

o o

During the walk-through, any evidence of substantial water leaks should be noted
and the damage caused by these leaks also noted. Check any notes on the drawings
or in the specifications to determine which party is responsible for any added construc-
tion costs that may occur because the building was left in a state of disrepair.

Cutting and Patching

It seems as though a contractor never includes enough cutting and patching money in
an estimate. In a rehab or retrofit project much more attention has to be directed
toward not only the costs to cut and patch but also the methods by which the work can
be accomplished. The project superintendent’s experience can be invaluable when
this phase of the job is being estimated. Large chases for new ductwork may require
some shoring prior to cutting and many require some structural supports when
complete. When cutting is performed on or around plaster wall finishes, quite often
unsound plaster will have to be removed far in excess of that required just for the
opening. Older beam-and-post buildings or wood-frame construction may require
additional reinforcing if certain parts of their structural system have to be cut away to
permit installation of new components.

BEFORE DEMOLITION BEGINS

What is to be removed and what is to remain must be very clearly marked, and once
marked the demolition crew must fully understand these markings. If walls and
systems to be removed are spray painted with DayGlo™ orange, the crews should
know that anything not sprayed thusly are to remain. Some superintendents actually
spray paint “Remove” or “Keep” right on the object to be removed or to stay. A tour
around the building, both inside and out, should be conducted before any demolition
takes place, and a preconstruction survey taken to document any structural cracks or
otherwise existing deteriorated surfaces that were or weren’t noted on the drawings
but may present a problem once demolition begins. This walk-through should take
place in the presence of the owner’s representative and any unusual or potentially
dangerous or costly conditions noted and even photographed.

An inspection of all existing floors, walls and ceilings to remain should also be
included in this tour. Lightly tapping plaster walls may reveal unsound surfaces that
may have to be removed, and any such condition should be reported to the architect,
in writing, before work begins.
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If major portions of the building are to be demolished and there are nearby
neighbors, provisions should be made to have water and hoses available to wet down
the area and reduce airborne dust to a minimum. Fire extinguishers of the proper type
and capacity should be placed in areas where open flames from cutting tools will be
used. When cutting out embedded metal items with a torch, remember to keep a fire
watch. The hot metal remaining in the wall may cause some combustible materials to
smolder for quite a while after burning operations have ceased.

SAFETY CONCERNS WILL BE CRITICAL

Falling debris, unanticipated weak spots in floors and walls, debris piled up inside
and outside the building, open flames around combustible materials, jack hammer
operations going full blast—the rehab project is an accident just waiting to happen
and the project superintendent must be more sensitive to these concerns than ever
before.

Compressor air hoses supplying power to air actuated tools may snake along the
floors, and if left unguarded will become prime tripping hazards. Extension cords for
electric tools ought to be strung overhead so as not to provide another tripping source.
As openings in floors are created during the demolition or cutting process, they must
be either covered or barricaded promptly. Has the electric service been disconnected
at the main panel or just at some distribution panels? Don’t accept anyone’s word
about what is or what is not an active electrical conduit. The project superintendent
should accompany the electrician on an inspection of any active panel to ensure that
the danger of electric shock is eliminated before existing feeders are cut and removed.
Debris inside the building must be removed on a daily basis. Boards ripped from walls
and floors with nails sticking up will cause foot and hand lacerations unless all
exposed nails are either removed or bent over immediately. Once the demolition
process is underway, the superintendent’s prime concerns will be safety and verifying
existing conditions and existing dimensions.

ARE EXISTING CONDITIONS REALLY
EXISTING?

When substantial areas of new work are to be installed after existing finishes have been
removed, a detailed dimensional check needs to be taken once the old finishes have
been removed. Since the new work will have been dimensioned assuming certain
existing wall thickness, it is necessary to survey and verfiy these “rough” dimensions
once the old finishes have been removed.

If the dimensions for the new partitions coincide with the verified dimensions after
the old finishes have been removed, no adjustments will be required. But if the new
architectural dimensions are greater than, or substantially less than, those required to
make the new work fit, the mechanical and electrical drawings will probably have to
be changed. Certain dimensions must be held, such as those required for public
corridors to meet handicap codes and means of egress. If dimensions verified after
demolition vary considerably from those assumed prior to demolition, it is possible
that a major design will have to be considered, and the sooner these discrepancies are



Rehab and Remodeling Projects—What Makes Them Unique 95

noted and reported, the sooner the project will be able to proceed. If, and when,
conditions are uncovered that differ materially from those on the plans or in the
specifications, the owner and architect should be advised of the variations and the
impact they will have on both project cost and schedule.

Requests for clarification and requests for information may probably be used quite
often during the early stages of construction and all parties need to work together very
closely while all of the problem areas are uncovered and recommendations and
solutions are offered, reviewed and finalized.

NEEDLING, EXPANDERS AND PANNING

For those superintendents beginning their first rehab project, some new techniques
and terminology will be added to their previous experiences. It is fairly common to
create new openings in existing structural or load-bearing walls when projects are
being rehabbed, and when these kinds of openings are required, the process of
“needling” will present one option. A load-bearing wall must be prepared in such a
way that portions of it can be removed in order to fit the new work, while retaining the
structural integrity of the wall. Needling provides support above the proposed new
opening until such time as a more permanent structural support can be provided.

When a foot-thick masonry wall is going to be needled, for instance, a series of holes
will be created about two feet higher than the elevation of the proposed permanent
lintel or support. These holes will be cut through the existing wall on approximately
two-foot centers, thereby allowing a steel or wood beam to be inserted through this
opening and extended far enough on both sides of the wall to be supported by shores.
Once the individual needling beams have been inserted through the wall, and the
shores are in place, pockets on each side of the future opening will be cut to receive a
new lintel or support beam. The bearing plates set in these pockets will then be grouted
to provide a level surface and then the supporting lintel beam will be installed and
secured in place. The needling beams and shores can now be removed, and the holes
created for the needling beams filled with mortar. The new opening can now be
completed. Generally a needling plan will be reviewed with the structural engineer
who may also wish to inspect the various phases of the work prior to final break
through.

Expanders and Panning

When existing windows are to be removed and new ones installed in their place, care
must be taken during the removal process. It is not unusual for existing window frames
to have been anchored into their masonry openings, and attempts to completely
remove their frames at this point could create considerable damage to the surrounding
rough opening. If the existing window frames are sound, they may be left in place and
quite often the architect will have indicated that they are to remain in place. When
replacement windows are to be sized to fit into the opening created by the removal of
sash only and not the surrounding frame, the space between the masonry opening and
the replacement window jamb must now be filled with some sort of cover plate. These
cover plates are called expanders or panning. The expanders lock into the replace-
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ment window frame and span the gap between the existing frame and the masonry
opening. Any variations caused by the old frame being slightly out of plumb or out of
square can be adjusted when these expanders are custom fit into each opening.
Expanders or panning are installed on both jambs and the head of the window, and
the new window sill will usually provide the proper closure at that point.

THE IMPORTANCE OF JOB PHOTOS

The old saying, “A picture is worth a thousand words,” is certainly true when applied to
rehab work. Progress photos are important in all kinds of construction work, but doubly
important during a remodeling or retrofit project. As back-up for additional work
authorization or as documentation for a condition that “differs materially” from the
contract documents, professional-quality photographs are good insurance. Black and
white photographs also preserve problems and solutions that may have to be referred
to on future jobs, and it is much easier to turn to a photo to illustrate a procedure than
trying to explain it to someone who has never experienced that condition.

ENVIRONMENTAL ISSUES

Asbestos was used extensively years ago, not only for pipe insulation, but also as an
ingredient in roofing felts and shingles, floor coverings and wall and ceiling panels.
Asbestos in building products exists in two forms—friable and nonfriable. Friable
asbestos products are those that can be crumbled in the hand and turned into a
powdery substance that releases dangerous asbestos fibers into the atmosphere quite
easily. Nonfriable asbestos-bearing materials are those in which the asbestos fibers are
mixed with a bonding agent and can only be released when the product is sawed,
drilled or cut. Vinyl composition tile, asbestos siding and shingles and roof felts are
categorized as nonfriable products. Friable asbestos in buildings generally takes the
form of pipe and breeching insulation, while nonfriable materials are generally found
in roofing products and ceiling and floor finish materials.

Although a visual inspection may uncover materials that look like asbestos, the only
sure way of determining whether a product contains asbestos is to submit a sample to
a laboratory for analysis. Asbestos abatement can be achieved one of three ways:
removing the material from the building, enclosing the asbestos in an airtight enclo-
sure, or encapsulating the asbestos by covering it with a protective material and sealing
all the edges.

If asbestos is discovered in a building being renovated, the project superintendent
should notify the owner and architect and request instructions on how it is to be
handled. Under no circumstances should a superintendent disturb any materials
suspected of containing asbestos, but he should report his findings to his office and to
the client immediately so that a specialized company dealing in asbestos abatement
can be contacted for removal of this hazardous product.

L.U.S.T. (Leaking Underground Storage Tanks)

There are about 1.5 million known underground storage tanks that must be replaced
in accordance with a federal law enacted in 1984, and there are probably several
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million more that, while not subjected to the federal regulation, are slowly but surely
coming under state regulation. There are probably thousands or possibly millions
more that have escaped the scrutiny of both federal and local officials, and it has been
estimated that 50 percent of all underground fuel storage tanks are leaking.

Because of the rather severe penalties involved, most property owners have taken
steps to comply with the existing laws that pertain to L.US.T, but there may be other
underground tanks that were abandoned and forgotten about—until they are acciden-
tally uncovered during construction. Most construction contracts today include pro-
visions that relieve the contractor from the responsibility of removing leaking under-
ground storage tanks inadvertently uncovered during construction. But caution is the
word when one of these tanks is discovered in a place where it was not anticipated.

If a tank is discovered, the owner and architect should be notified immediately. Care
must be taken not to puncture the tank and release its contents into the surrounding
soil. If a leak does occur, it must be reported to the appropriate Environmental
Protection Agency within twenty-four hours and the leak repaired. Unless directed
otherwise by the agency to which the leak was reported, the owner of the property
must not only stop the leak but follow other procedures:

* Remove as much product from the tank as possible to prevent further release.

* Prevent further migration of the leaked product into surrounding soils and, more
importantly, into the groundwater.

* Monitor any potential fire and safety hazard.

* Within twenty days after reporting the leak, the owner must submit a detailed report
summarizing the abatement procedures that have been taken. Another report is
required forty-five days later.

In some cases, where underground tanks have leaked their contents into surround-
ing soils, a series of soil monitoring wells may be required in order to observe the
migration of any contaminants over a period of time, possibly as long as five years.

The Environmental Audit

With all of the concern for the environment nowadays and the complex set of laws
enacted to protect the environment many contractors are having environmental
“audits” conducted for the site on which they are going to work. In and around certain
metropolitan areas, open fields may have been used as dumping grounds for hazard-
ous chemicals by industrial neighbors before the consequences of these irresponsible
acts were fully understood. When site work commences on these kinds of sites,
dangerous materials could be unearthed threatening worker and contractor alike.

Within the last decade two pieces of federal legislation were enacted to undo the
wrongs of earlier years: The Superfund Amendment and Reauthorization Act, known
as SARA, and the Comprehensive Environmental Response Compensation and Liabil-
ity Act, shortened to CERCLA, in governmentalese. SARA places the responsibility for
hazardous waste clean-up on the owner of the property, but CERCLA can assign
responsibility to the contractor who had worked the land years before, claiming that
he had some part in the “chain of custody” of the land.
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Site assessments are often requested by a contractor before commencing work on
asite. Consultants specializing in such matters can be hired to determine if past owners
could have used toxic materials and dumped toxic wastes on the premises, and a
“walkover” the site can be conducted to discover any visual evidence of toxic wastes
being buried or dumped on the property. If there is a possibility that the site is
contaminated, the consultants will conduct on-site soil sampling both of surface and
underground soils to determine the nature and extent of contamination. When these
tests have been completed and evaluated, a report will be issued to the contractor, who
can then decide whether to proceed.
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The Punch List and Other Close-out
Requirements

Most construction contracts include a provision to withhold 10 percent from each
requisition submitted by the contractor, and this retainage, which often represents the
contractor’s entire overhead and profit for the job, is not to be released until all of the
close-out requirements included in the contract have been met. Human nature being
what it is, at the end of a project everyone is thinking about that new job starting in a
few weeks, and the pressure applied all through the current project seems to level off
as construction activity winds down. But an extra effort must be exerted to clean up all
loose ends and obtain final payment before moving on to another project, leaving a
satisfied owner on the just-completed building.

Typical project close-out requirements are usually defined in the contract specifica-
tions and include the following:

1. Cleaning the building and grounds and remove all construction debris from the
site.
2. Clean elevator pits and shafts, electrical closets, pipe and duct shafts; remove
mortar drippings from masonry walls not previously cleaned.
3. Maintain all finished surfaces in good order, and if any are damaged have them
repaired.
4. Wash and wax vinyl floors, vacuum carpeted areas, wash windows inside and
out, clean all toilet partitions and fixtures, and remove protective paper from
stainless steel accessories and panels.
Furnish complete sets of operating and maintenance manuals.
Submit as-built drawings.
Submit all quarantees, service and maintenance contracts.
Submit release of liens from each subcontractor along with a general release of
lien from the general contractor.
9. Furnish the Certificate of Occupancy, indicating that all inspecting agencies have
signed off on the project.
10. Complete the punch list.

© N o ;
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THE PUNCH LIST

Although the punch list was number 10 on the previous list, it is one of the items to be
addressed very early in the construction sequence. By stressing concerns over quality
of work at the initial stages of construction and pursuing the quest for quality work
throughout the entire project, the resulting punch list at the end of the job should not
be too extensive. Preparing for the architect’s punch list at the final stages of construc-
tion is everyone’s responsibility, and punch lists will have been kept to a bare minimum
if each subcontractor “punchs” out their work as it is being completed.

This is the ideal time for a superintendent to uncover many of those annoying minor
defects that can be repaired in a few minutes while the appropriate subcontractor is
still on the job, but might otherwise take weeks to correct after that particular sub has
gone to another job. So punch list work begins early in the game, in fact just before that
first subcontractor leaves the site. In the final stages of concrete foundation work or
structural steel erection, the architect should be requested to inspect the work and
issue a punch list promptly so the subcontractor can perform any corrective work prior
to leaving the site. Another inspection by the architect or engineer will “sign off” these
trades and the punch list will have gotten off to a good start. As other trades complete
their work and pack up their tools, and materials, the superintendent should review
their respective specifications sections, and after a walk-through inspection create a
prepunch list to be handed to each subcontractor with instructions to complete the
work by a specified date.

The review of the specifications may disclose some other items that might have
escaped the superintendent’s attention if he hadn’t reread these sections, and he might
also be reminded of other punch list requirements such as:

* Are any spare parts required?

* Is “attic stock” required, and, if so, how much and what kind?

* Are scraps of carpet exceeding a certain size to be retained?

* Is the painter required to leave a can or two of every kind of paint used and also
submit a list of paint colors, types and manufacturer?

* Is the flooring contractor responsible for washing and waxing tile floors and vacu-
uming carpeted areas?

* Are extra sets of keys required for certain locksets, or for all of them, and how are
they to be turned over to the owner—in individual boxes or tagged and in a key
cabinet?

A quick tour of the building when it is being readied for turnover to the owner should
be made to check certain items at random:

* Flip a light switch on and off when passing through the building. Do they function
properly, are the fixtures lamped correctly?

* Go into the bathrooms, turn the lights on and off, open a faucet or two, flush a toilet.
Does everything function properly? Is the water turned on (might be turned off
because there is a leak someplace)? Swing the doors on the toilet partitions. Do they
close properly? Do they lock okay?
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* Swing a few doors at random in the building. Do they close or return to an open
position, signaling improper installation? When the door closes, does it close and
lock properly?

* If operative windows have been installed, try to open and close a few. Is this easy or
difficult to do? Are the windows clean, labels removed? If screens are required, are
they in the windows or stored on the site?

* Look for stains on ceiling tiles, which may mean leaks in pipes above the ceiling.

* In the mechanical room, have all of the pipe markings been installed? Are valves
tagged? Are there any piping charts or diagrams to be framed and mounted?

* Check a few electrical panels to see if the electrician has installed typed directories.

* Are engraved plastic plaques installed on certain pieces of equipment?

A comprehensive and thorough prepunch out inspection will keep the real punch
list to a minimum, and when the official punch list arrives, it should be relatively short
and simple, ensuring prompt completion of this critical close-out requirement

DEMOBILIZATION

As the completion of the project advances, there are other close-out procedures
involved in demobilizing and preparing to move on to another site and another
project. When the Certificate of Occupancy (CO) has been obtained and the owner
takes possession of the building, all utilities previously registered in the contractor’s
name must be transferred to the owner’s account. Water, gas and electric meters have
to be read as quickly as possible to prevent these costs from being charged to the
contractor.

Turning the Project Over to the Owner

As construction nears completion, the building will be readied for occupancy by the
owner. Generally all HVAC systems will have been made operational and construction
filters will have been replaced by the permanent ones. Depending on the season of the
year and where the project is located, either the heating plant or the cooling equip-
ment will be functioning, and energy costs at this phase of construction are still being
borne by the general contractor. Since turnover of the building includes transferring
energy costs to the building’s owner, the faster this transition takes place, the less
energy costs will have to be absorbed by the contractor.

Partial or Phased Occupancy

Many building owners, anxious to occupy their new facility, wish to begin installing
equipment, setting up furniture and outfitting their building prior to the final comple-
tion of the project. They may even go so far as to prepare a list of the areas with
anticipated beneficial occupancy expectations so that the completion schedule can
proceed in that manner.

Construction contracts will often include a clause allowing the owner to occupy any
completed or partially completed portions of the building for the sole purpose of fit-up
and will include the terms and conditions for this early occupancy. For instance, the
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owner may be obliged to accept the equipment that services those areas and pay the
utility costs for same. The owner generally assumes responsibility for security to those
areas being outfitted.

When both owner and contractor agree that certain areas are ready for partial or
beneficial occupancy, a walk-through should be conducted to list the presence or
absence of any marks, scrapes, dings or damage on wall, ceiling and floor surfaces—
particularly on door and doorframe surfaces. With such a list and some close inspec-
tion it will be possible to avoid arguments about who damaged which areas during the
owner’s move-in.

Temporary protection of the pathway of the movers is always a good idea, and owner
and contractor should resolve, far in advance of the move-in, what kind of protection
will be provided, where it will be installed and who will pay for the installation and the
removal.

If the building has elevators and they have not yet been inspected and signed-off,
any use of these elevators may require operation by the subcontractor’'s mechanics,
and generally there is a cost associated with running the elevators for move-in. The
question as to who will pay for the elevator operation must also be resolved in advance.
Remember that unless a Temporary Certificate of Occupancy (TCO) has been ob-
tained, phased or partial occupancy is limited to the fit-up of the building. Without a
TCO or CO, the owner may not occupy the space for any purpose other than fit-up, and
he should be so advised.

SUBSTANTIAL COMPLETION

When the architect determines that all or a portion of the building has been substan-
tially completed, he must prepare a Certificate of Substantial Completion for those
areas. This certificate sets forth the date when the owner assumes responsibility for
security of the premises, maintenance of the equipment within or servicing the area or
areas and also assumes all utility costs for this equipment. Warranties will commence
on the date of Substantial Completion, so for this and other obvious reasons, it is
important to obtain this certificate—not just a verbal acceptance of the space or
spaces.

If during this period of Substantial Completion, the architect or engineer determine
that any work has not been installed in conformance with the requirements of the
contract documents, the warranties on those nonconforming items do not start until
they have been reworked and accepted. Prompt attention to any nonconforming work
at this time becomes important so that extended warranties do not develop.

If this transfer is not made promptly, it will be difficult or almost impossible to
backtrack meter readings after the owner has occupied the building, but electrical
charges have not been transferred from builder to occupant. Utility companies should
be notified in advance so that this situation does not occur.

At the end of a job, the office trailer is usually crammed with documents—plans,
specification books, shop drawings, correspondance and the like. This is the time to
clean house. Duplicate drawings and specification books should be discarded after
first checking with the office to determine whether they wish to keep extra copies of
any particular set of plans and specs. The working set of drawings, the one that
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contains pencil notations made in the field, should be rolled up and labeled. Any
drawings used in the preparation of as-builts should also be saved, at least until the
formal set has been reviewed, approved and accepted by the owner. Shop drawings
with original architect/engineer approval stamps should be placed in folders, marked
appropriately and then stored in a box. Review of correspondance, contracts, pur-
chase orders and transmittals should be reviewed with the project manager, and any
papers to be discarded should be taken care of at that time.

It is best not to be too hasty in discarding any documents that could conceivably be
needed in the immediate future, so it might be a good idea to take another box and
label it “Hold for 90 Days” and place all of those questionable pieces of paper in there.
Either have all of these boxed documents transported back to the office or whereever
the company has established a records storage area. A good sweeping, dusting and
floor polishing and the office trailer is all set for that next interesting construction

project.
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Basic Construction
Technology

The chapters in this section will present the project superintendent with basic informa-
tion about the most commonly encountered components of construction. Technical
specifications, grading standards and systems and component standards are quite
often changed or slightly modified by industry trade associations or trade groups from
time to time.

Technology within the construction industry is advancing rapidly in some areas,
making some of today’s performance products as old as yesterday’s newspaper. The
project superintendent needs to bear this in mind when reviewing product data in
chapters 11 through 26. General technical data and specifications should be cross-
checked with current project specifications. At the end of chapter 26, there is a list of
various trade groups and industry assocations, complete with addresses and tele-
phone numbers in case the project superintendent wishes to obtain more information
about a particular product, or to verify that he or she is working with the latest product

data.
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Excavation and Site Work

Almost all construction projects involve some degree of excavation and site work,
whether it be as simple as removing some existing asphalt pavement and base before
the installation of a new driveway or parking lot, or includes mass cuts and fills on a
large suburban building site. Nowhere will the requirement for proper scheduling,
staging and contingency planning be more acute than in this critical stage of the
construction cycle where unknown subsurface conditions and unpredictable weather
will put a superintendant’s knowledge and skills to the test.

Working with readily compactible, properly draining soils is one thing, but dealing
with deep structures on less than adequate bearing surfaces surrounded by poorly
draining soils can be quite another. This chapter will deal with soil characteristics
and classifications, and the next chapter will discuss coping with difficult soil
conditions.

THE SITE INVESTIGATION PRIOR TO THE
START OF CONSTRUCTION

Site investigation begins in the bidding stage of the project, when the contractor is
assembling an estimate. Most bid documents stipulate that the contractor is to visit the
site and become familiar with any existing conditions that such a visit could disclose.
This site visit, along with any test borings accompanying the bid documents, will make
the contractor more aware of existing soil conditions prior to preparing the site-work
portion of the estimate.

So if time and opportunity permit, a thorough investigation of the site should be
made prior to preparing the final estimate to check out the following:

1. Composition and consistancy of soils that are apparent from a visual inspection.

2. The presence of rock or rock outcroppings.

3. The presence of surface water or underground water.

4. The composition of any existing buildings or structures to be demolished, or
foundations or concrete slabs remaining from previously demolished buildings.
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5. The presence or absence of any utilities—water, storm and sanitary sewer, gas,
electricity.

6. Any other site structures that may have to be abandoned, such as headwalls,
bridge abutments, underground vaults.

If there are questions about subsurface conditions, and if time permits and the
owner grants permission, it might make good sense to dig a test pit or two to clarify
matters. The costs associated with this exploratory work may prove to be a bargain if
rock, underground water or buried obstructions are encountered when the bid
documents fail to note them. Of course any such test pits should be covered up
immediately so as not to provide the competition with the fruits of your company’s
labor.

If there had been other structures built on the site and it is possible to talk to the
excavator who performed that work, valuable information about soil conditions may
be obtained.

TEST BORINGS—WHAT DO THEY REVEAL
AND WHAT DON'T THEY TELL YOU

Test borings included in bid documents provide the structural engineer with informa-
tion about soil composition and bearing capacities prior to the final foundation design,
and they also provide some information about subsurface conditions. These test
borings can be performed in a number of ways:

Auger boring—By either hand or with power equipment. This method is frequently
used for shallow explorations above a known water table where partially saturated
sands, silts and soft to stiff cohesive soils are expected.

Hollow stem flight auger—Power operated. The hollow stem of the auger serves as
a casing and will hold a coring sample.

Wash type boring—A jetting action created by drilling fluid acting directly on a light
bit drilling head that removes cuttings from holes. This is a common method used
to obtain samples in sand and gravel where boulders are not likely to be encoun-
tered. Due to the nature of the procedure, undisturbed samples cannot be
obtained.

Rotary drilling—A power-driven bit removes cuttings from a hole aided by circulat-
ing fluid. This type of boring is generally limited to soil samples and rock cores
that will be only six inches deep.

Percussion drilling—This method is actually power chopping with a limited amount
of water at the bottom of the hole creating a slurry. Sometimes used in combina-
tion with auger boring when penetration of coarse gravel, boulders or rock
formations are encountered.

Rock core drilling—When coring into weathered rock or bedrock, a power drill is
used in combination with circulating water.

The most common form of test boring is one in which a steel casing is driven into
the ground and a clean sample of the soil is removed from within the casing using a
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sampling device called a “spoon.” As the steel casing is being driven, the number of
blows-per-foot required to drive it downward are recorded and will provide a log of the
soil's resistance. After the borehole has been cleaned of loose soil, the sampling
device, the spoon, is driven to the bottom of the hole with a free falling weight and the
number of blows-per-foot of penetration by the spoon will be used to provide a more
accurate measure of soil resistance since the resistance offered by the steel casing will
be ignored. This “blow” count provided by the spoon as well as the quality and
composition of the soils dredged up will reveal the type of soil and related bearing
capacity encountered at the elevations from which the data was taken. But it is
important to note that soil formations can change drastically in both a linear and
vertical direction and what might represent one soil condition at the exact location of
a boring may not be true five, ten or fifty feet away.

Analyzing a Typical Test Boring Log

A typical test boring log created by augerboring and spoon-sampling device is shown
in Figure 11-1. Reading across the top line of data reveals the depth at which water was
discovered (20.5 feet) and the ground elevation (+25.14), which relates to all other
elevation data on the sheet. This boring was taken with an auger and not a driven
casing; therefore no casing blow count has been included.

The blow count on the sampler reveals that it took 4 blows with a 140-pound weight
to drive the sampler the first 6 inches, and reading across that first line, it took 8 blows
to drive the spoon to a 1-foot depth, 7 more blows to drive it down to 18 inches and 8
blows to drive it to a 2-foot depth. Not until the sampler has reached a depth of 8 feet
below ground elevation does the soil begin to reveal any substantial resistance,
requiring 28 blows to drive the spoon from 8 feet to 8 feet 6 inches.

The resistance to hammer blows may have been caused by debris in that layer of
soil since the blow count dimishes substantially as the sampler passes through the
metal and wood fragments. Soil resistance of any consequence does not show up
again until the sampler has been driven somewhat below the ground water level
(designated as GWL) at a depth of 20-22 feet. It would appear that data from this
test boring indicates that the area being investigated must have served as a dump
in the past.

There are different forms for reporting test boring data and Figure 11-2 displays
another format in which three borings are pictured on one page with graphics to show
different soil strata. The engineer preparing this data also provided a cross-section of
the subsurface conditions from boring locations B-19 to B-22 to B-23 (see Figure 11-3).
However since no borings were taken between these three locations, the rock layer
shown is supposition only.

Equating Blow Counts with Soil-Bearing
Capacity

Foundation design is largely based on soil-bearing capacities, and generally buildings
two to four stories in height will require soil-bearing strengths in the neighborhood of
two to four tons per square foot. The correlation of the blow count of a 140-pound
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Figure 11-1 Boring Log.
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Figure 11-2 Log of Borings.
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Figure 11-3 A Cross Sectional Representation of a Boring.

hammer dropping 30 inches on a 2-inch spoon where soil composition is either sand
or clay is as follows:

Type of Soil Compressive Strength
and Consistancy Blow Count Per Foot (Tons/SF)
Sand

Loose 15 1 to 4 tons

Medium compact 16-30 1to 4 tons

Compact 30-50 4 tons—over 35 blows

Very compact 50 or more More than 4 tons
Clay

Very soft less than 3 less than 14 ton

Soft 4-12 15to 1 ton

Stiff 12-35 1 to 4 tons

Hard 35 or more More than 4 tons

A simple test to simulate a blow count standard penetration test (SPT) can be
achieved, by using what might be called the “squeeze test,” a very unscientific
approach, but one that can give a fast indication of a soil sample’s resistance. Certain
fine grain soils react in certain ways when squeezed in the hand, and by picking up a
sample of soil and squeezing it, it is possible to relate resistance to squeezing to
resistance to penetration and hence to blow count.
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SPT Blows Per Foot Squeeze Test of Soil Consistancy

Less than 2 blows Very soft, like toothpaste.

Between 2 and 4 blows Consistency will be soft and can easily be molded by light
finger pressure.

Between 4 and 8 blows Requires strong finger pressure to mold.

Between 8 and 15 blows Sample can be easily indented by thumb pressure but
penetrated with only some effort.

Between 15 and 30 blows Soil sample will be very stiff, but readily indented with
thumb nail.

More than 30 blows Sample will be hard and can be indented with thumb nail

only with difficulty.

SOIL COMPOSITION

Since excavation work requires working with many different kinds of soils, a little better
understanding of a few soil basics will make it somewhat easier to understand test
boring data and deal with the many problems that may be encountered when working
with soils. Soil consists of rock, rock particles and organic matter such as tree limbs,
leaf mold, roots and various other forms of plant and animmal life. Minerals in the soil
from the presence of rock and soil contain mixtures of all of these ingredients in
proportions that can vary considerably from one location on the site to another. But
soil is not just soil and rock is not just rock.

Rock Classifications

Igneous rock—The type of rock that was formed from molten materials that solidified
millions of years ago. Granite, basalt, rhyolite, andesite and diorite are all forms
of igneous rock.

Sedimentary rock—Composed of sand, clay and other substances. Created when
existing rock formations broke into small particles and, carried away by water,
combined with the remains of plant and animal life, and in the presence of
mechanical pressure or chemical action formed sedimentary rock such as blue-
stone, limestone, travertine, shale and sandstone.

Metamorphic rock—Rock that originally was formed from either igneous or sedimen-
tary rock after heat, pressure and moisture acted on the initial formation. Some
forms of metamorphic rock are gneiss, marble, slate, soapstone and quartzite.

Rock Subclassifications

There are also subclassifications of rock whose terms are in general use in the industry
today.

Bedrock—Rock that lies where it was initially formed and contains no other soil
component, nor does it rest on any other soil at depths likely to be encountered
during excavation. Bedrock is sound, hard rock that is capable of supporting loads
of 60 tons to 100 tons per square foot.
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Weathered rock—Bedrock in a state of deterioration and generally discovered where
bedrock and overburden meet. Weathered rock is not suitable for very heavy
loadings, and weathered rock can exist in a fairly sound or highly deteriorated
state:

Fresh—No visible sign of decomposition and rings when struck by a hammer.

Slightly weathered—Slight discoloration inward from any open fractures, but
otherwise similar to fresh.

Moderately weathered—Discoloration throughout with some weaker minerals
such as feldspar decomposed within the sample. Still very hard and cannot be
broken by hand or portions can’t be scraped away with a knife.

Highly weathered—Rock that can be broken by hand or scraped away with a
knife. Most of the minerals in the sample will be decomposed.

Completely weathered—Sample can be easily crumbled but rock structure has
been preserved.

Residual soil—The most advanced state of weathering in which the rock structure
has been completely destroyed.

Boulders—Although many specifications define “boulders” as being rock less than
one cubic yard in size, the proper classification of a boulder is a rock that exceeds
10 to 12 inches.

Cobbles—Rock particles that measure between 2 and 10 inches.

Pebbles—A rock particle that ranges in size from .16 inches to 2 inches.

Gravel—Unconsolidated rock measuring 2 millimeters to 6 inches in size. Gravel as
a soil mixture contains rock fragments, and unless the mix has a large proportion
of shale in it, it is considered excellent foundation base material that can support
10 tons per square foot.

Sand—Just about the smallest size rock found on a site, containing particles mea-
suring 0.2 mm to 0.6 mm. Sand makes for a good compactable base when
confined in an excavated area. Compacted sand can support loads of 6 tons per
square foot, but loosely consolidated sand is not nearly so desirable.

Sil—Tiny particles of rock in the .005 mm to .05 mm range. Generally regarded as
an unreliable foundation base material since its frictional resistance makes it
susceptible to flow. Silt is usually slow draining and difficult to excavate because
of its small size. In some cases, however, when silt is dry it can support loads up
to 2 tons per square foot.

Definition of Soil by Grain Size

Sieve Size Corresponding Soil Classification
12" plus Boulders
3" to 12" Cobbles
34" to 3" Coarse gravel
No. 4 to 3/4” Fine gravel
No. 4 to No. 10 Coarse sand
No. 10 to No. 40 Medium sand
No. 40 to No. 200 Fine sand

Passing thru No. 200 Silt and clay fines
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Still More Common Soil Classification and
Characteristics

Clay—This material is further classified as soft, medium or stiff containing inorganic
patrticles less than the size of those in silt. Clay looses its plasticity when dry, and
it shrinks and cracks in that state. Clay will expand when wet and generallyrhas
very little strength in that condition. Although clay is generally considered not'
suitable for foundation material, under certain conditions it is capable of support-
ing loads up to 5 tons per square foot.

Hardpan—A mixture of cohering particles of sand, gravel and clay, or cemented
sand and gravel in its natural state. The stability of hardpan can vary greatly
because of its make-up and underlying strata. Occasionally when hardpan over-
lays stable rock, it can support 12 tons per square foot, but its use as a structural
bearing surface must be analyzed very carefully.

Till—Till is a glacial deposit of mixed soils containing vestiges of clay, sand, silt,
gravel and boulders. Till finds use in earth dam construction because it can usually
be used to create an impervious substance. Loose till is another matter, and it
varies so much in composition that if used, uneven settlement will probably occur.
Some types of till can support foundations loads in the 10 ton per square foot
range.

Loess—Wind blown deposits of fine grain soil, light brown in color. This soil is very
difficult to compact and is not considered a viable candidate for structural fill.
Topsoil—A soil mixture containing sand, silt or clay along with humus. Topsoil

cannot be used for structural fill.

Allowable Bearing Values For Various Soils—Expressed in Terms of
Tons Per Square Foot

Bedrock, granite, gneiss, traprock in sound condition 100 tons
Foliated rock, schist, slate in sound condition 40 tons
Sedimentary rock, hard shale, siltstone, sandstone in good condition 15 tons
Well compacted gravel and sand 10 tons
Compacted gravel and sand—gravel mixes 6 tons
Loose gravel, compacted coarse sand 4 tons
Loose coarse sand, sand-gravel mixes, compacted fine sand or wet confined

coarse sand 3 tons
Loose fine sand or wet confined sand 2 tons
Medium stiff clay 2 tons
Soft clay 1ton

PLAYING IT SAFE WHILE EXCAVATING

Depending upon the type and cohesiveness of the soil encountered during excavation
anyone working in a trench deeper than six feet could be working in a death trap. In
1988, according to OSHA statistics, excavation cave-ins and trench collapses were
responsible for 318 injuries for every 1,000 full-time construction workers. This rate
increased to 508 injuries per 1,000 workers engaged in laying sewer and underground
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pipes. And OSHA states that fatalities because of trenching failures were 112 per cent
higher than the already scandously high death rate for the construction industry in
general. Recognizing the seriousness of this workplace hazard, OSHA updated their
excavation standards, effective March 5, 1990.

OSHA Standard 2226

This new regulation contains the following requirements:

Before excavation begins, the contractor must establish the location of all under-
ground utilities by either contacting the local utility companies or the owner of the
property or “Call-Before-You-Dig.”

A safety program must be in effect prior to the start of work. Any employee who may
be exposed to vehicular traffic must be provided with a proper warning vest.

No employee will be permitted to operate any piece of equipment unless they have
been properly instructed in its use.

The contractor must appoint a competent person whose job it will be to inspect
excavations on a daily basis and make note of any hazardous conditions. No
employee will be allowed within an area designated as hazardous until that condi-
tion has been corrected.

OSHA has established three soil classifications and corresponding methods of
proper sloping and shoring for each type of soil encountered (This is discussed more
fully further on.)

Slopes maintained at 1% to 1 require no further precautions; however, when steeper
slopes are considered, the method and materials for shoring are to be approved by
a registered engineer and a copy of the engineer’s report must be kept at the job site
at all times.

Contractors may elect to use a trench box or approved shield in lieu of shoring.
Shoring, bracing or underpinning support systems must be installed in order to
ensure stability of adjacent structures such as buildings, sidewalks, walls and paved
areas.

OSHA Soil Classifications

OSHA has established three soil classifications and each one has a corresponding
shoring requirement in order to prevent cave-ins.

Type A soil—Defined as a cohesive soil with an unconfined compressive strength of
1.5 tons per square foot (tsf). Clay, silty clay, sandy clay, clay-loam and some silty
clay loam soils as well as hardpan and cliche are considered to be Type A.

Type B soil—An OSHA classification of cohesive soils with a compressive strength
greater than 0.5 tsf, but less than 1.5 tsf and includes granular soils such as
angular gravel, silt, silt loam, sandy loam, and in some cases sandy clay loam
and silty clay loam. Included in this category are previously disturbed soils
except those classed as either Type C and Type A soil that is fissured or subject
to vibration.
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Type C soil—Soils having a cohesive strength of 0.5 tsf or less and includes such soils
as gravel, sand, sandy loam, submerged soil from which water is freely seeping,
submerged rock that is unstable or material in a sloped, layered system where the
layers dip into the excavation, or a slope of four horizontal to one vertical, or
steeper.

OSHA'’s Thumb Test

OSHA includes a thumb test in their regulations for those field personnel who want to
make a quick check in order to “type” the soil being excavated.

Type A soil—To qualify for this classification, the soil will have an unconfined
compressive strength of 1.5 tsf and can be readily indented by the thumb, but can
only be penetrated by the thumb with considerable effort.

Type C soil—One with unconfined compressive strength of 0.5 tsf and a sample of
which can be easily penetrated several inches deep by thumb pressure and can
be molded by light finger pressure.

OSHA has no thumb test for Type B soil, but since the compressive strength of that
soil type is greater than 0.5 tsf, but less than 1.5 tsf, would it not be reasonable to assume
that the thumb test would be halfway between that of a Type A and a Type C soil? That
is probably just as scientific an approach as the whole thumb test approach anyway.
But the OSHA soil classification does have an impact on the maximum allowable
slopes for excavations less than twenty feet deep.

Type A soil Slope to be 3/4 to 1 (53 degrees maximum)
Type B soil Slope to be 1 to 1 (45 degrees maximum)
Type C soil Slope to be 1 1/2 to 1 (34 degrees maximum)
Stable rock Slope can be vertical (90 degrees)

According to OSHA a slope of 1 1/2 to 1 is acceptable for any type of soil condition.

COMPACTION AND COMPACTION TESTS

When excavated areas are backfilled, some degree of compaction is generally re-
quired.

Under wall footings 95%
Under column footings 95%
Under slab on grade 95%
Under paved areas 95%
Outside foundation walls 90-92%

In order to determine compactability of soil, two commons methods of testing are
used: the proctor test and the nuclear density test.
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The Proctor Test

By determining the relationship between moisture content and soil density, as well as
soil-aggregate composition, it is possible to measure the degree of compaction that
has been achieved or is achievable in various kinds of soils. The proctor test is
performed by taking samples of soil at the site and testing them in a laboratory. The
equipment for this test is relatively simple and consists of several molds, either four
or six inches in diameter, a rammer, a sample extruder, a laboratory balance (scale),
a ten-inch straightedge, various size sieves and some mixing tools—a pan, trowel or
spatula.

After the soil sample is taken in the field, it is passed through a number of sieves to
determine particle size. The sample is then divided into four specimens, and water is
added to each of these four samples in varying amounts. After water and soil are
thoroughly mixed, each sample is placed in a mold where it is compacted with the
rammer—twenty-five blows when a fourinch diameter mold is used; fifty-six times
when the mold is six inches in diameter. The top of each mold is struck flush with the
straightedge, and the soil sample is then removed from the mold. The moisture content
of each sample is calculated, and the data is plotted on a curve along with the dry
density values of the sample. The curve represents the relationship between dry
density and moisture content, and the corresponding percentage of compaction can
then be determined.

The Nuclear Density Test (NDT) for
Compaction

One type of NDT requires driving a spike into the ground to create a hole for a gamma
ray emitting rod to be placed. This gamma ray rod emits 100 percent until it bounces
off the soil in much the same manner that radar bounces off of metal. When the
gamma ray output return registers 95 percent that means that the soil into which the
rod has been placed has reached that degree of compaction.

There are newer NDT machines that do not require actual soil penetration. They
emit their gamma rays directly onto the surface of the compacted ground where the
percentage return is measured. A proctor test has to be taken prior to the commence-
ment of an NDT in order to establish the parameters of the soil being tested and also
to calibrate the nuclear machine before performing the actual test.

A HANDY EXCAVATION CHECKLIST

Rough grading operations:

1. Are all erosion controls in place?
2. When accessing a public road from the site, is there a sufficient area set aside for
antitracking materials?
. Are all trees to remain properly protected?
4. If testing procedures are required for fill areas, has a lab been selected and
approved?

w



5.

6.
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What procedures are to be followed if underground water or unsuitable soil is

uncovered?
Are all control points properly protected?

Underground utility installation:

1.

2.

o

Are all lines installed at proper elevations to permit adequate flow as dictated by
building codes?

Do these lines deviate in either line or grade from locations shown on contract
drawings? If so, note all variations for as-built drawings.

Has the proper bedding material been placed under pipes as required. Is ap-
proved backfill material on hand?

Have all pressure tests, infiltration and exfiltration tests been taken prior to
backfill. Have all authorities inspected the underground utilities and signed off?
Have all thrust blocks been installed and installed correctly?

Do any lines require a bitumastic or other type of coating prior to backfill?

Rock blasting operations:

—

w

Has a preblast survey been conducted?

Is the blasting subcontractor licensed in accordance with local and state require-
ments?

Are all OSHA regulations being followed? Are the explosives stored properly?
Have prearranged blasting signals been established, and are the surrounding site
occupants aware of these signals? Are signs posted to turn off two-way radios?

5. Are blasting mats of the proper size and condition on the site if required?
6.

If seismographs are required, are they in place and functioning properly?

Paving checklist:

1.

9w

Check subgrade elevations prior to placing paving base to ensure that the proper
depth of base material can be placed and compacted.

If concrete curbs have already been installed, have they been backed up with
sufficient fill to prevent movement as the paving base is being placed and rolled?
Are all catch basins and manholes set to the proper elevation?

Are any saw cuts required where new paving meets old?

As the roller proceeds to compact the subbase walk alongside to see if any soft
spots are visible.

Landscaping checklist:

1.

Inspect rough grade to ensure that it pitches away from building.

2. Check subgrade and finish grades to verify that proper topsoil depth can be

attained.
Check for previously settled compacted areas. It is usually less expensive to fill
depressions with general fill rather than topsoil.



120 The Construction Superintendent’s Handbook

4. Has subgrade been tilled prior to spreading topsoil. Do the specifications require
that it be done?

Avoid compacting the topsoil once it has been spread.

When laying down sod, make sure it is placed in a staggered pattern.

When trees are planted, are they supported properly?

No o
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Dealing with Difficult Site and
Foundation Problems

With the availability of prime building sites being slowly diminished and becoming
more expensive, clients begin to select sites that may have marginal soil characteristics
requiring more complicated excavation procedures and more sophisticated founda-
tion designs. When buildings are designed to be built over soils with poor load-bearing
qualities at normal foundation depths, quite often pile foundations are designed to
provide the most practical solution to the problem.

PILE FOUNDATIONS

A pile is, quite simply, a vertical member driven into the ground to assist in supporting
of a load imposed by the structure above. Piles can be divided into two categories:
friction piles and end- or bottom-bearing piles. The friction pile provides load-bearing
capabilities because of the cohesive nature of soil surrounding it as it clings to the pile.
The end-bearing or bottom-bearing pile develops its load-bearing capacity by resting
on bedrock or penetrating into dense soil layers.

The use of piles dates back to 1600 B.C. Archeological evidence reveals that the
Romans used wood pilings to support a bridge over the Tiber River. Pile foundations are
generally more expensive than conventional concrete foundation systems; therefore,
the pile type should be selected for economy as well as for its structural applicability.

Wood and Timber Piles

Timber piles are very economical for certain types of light- and moderate-loading
conditions. Douglas fir, southern pine, and Norway pine are the more common wood
species used and are available untreated or preservative impregnated. When wood
piles are driven into an environment that is constantly wet, creosoting may not be
necessary if cost considerations are critical, but when soil conditions are alternately
wet and dry, untreated wood piles will deteriorate rather rapidly. So one of the factors
determining the use of wood piles will be the presence or absence of a wet—dry soil
condition.

121
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Wood piles will usually have a minimum tip diameter of eight inches and a butt
diameter of twelve inches. Splicers or joiners are available if it becomes necessary to
extend the length of a standard pile. After a timber pile has been driven to design depth
and the butt has been cut off, at least two coats of hot creosote oil and sometimes an
additional coat of coal tar pitch will be applied before the pile cap is cast.

The Steel H Pile

An H pile can be used as either an end-bearing pile or a friction pile because of its
considerable perimeter area. These piles are well suited for driving through under-
ground debris such as old concrete foundations or buried timbers. When fitted with a
Pruyn point (a pointed, hardened steel cap that is often welded to the tip of a pile)
these piles can be driven through softer material directly into hard rock. Some of these
points are manufactured with integrally cast cutting teeth, allowing them to be driven
through boulders and become embedded into ledge rock below.

H piles are classified as nondisplacement piles since they cause little or no distur-
bance to the surrounding soil and create less “heave” when driven in relatively soft
soils. The size of an H pile can range from a 10” x 10” section to a 14” x 14" section and
typically an HP 10 x 42 will be used, but other rolled sections and weights such as HP

12 x 53 or a hefty HP 14 x 73 are sometimes more suitable. H piles can rust when in
contact with water over a very extended time frame, so the presence of underground
water may be a limiting factor in their being selected.

Pipe Piles

Pipe piles can be of the open-end or closed-end type. When driven open ended, the
pile casing is subsequently cleaned out and filled with concrete thereby attaining very
high bearing capacities. In some instances, the material that accumulates inside the
pile casing will be left in place, but when the design requires that the inside be
cleaned out and filled with concrete, the process becomes quite expensive and
therefore limits its use. With closed-end pipe piles, the bottom end is fitted with a
conical point or flat plate to withstand the driving force, and once the pile has been
driven it is inspected to ensure that it is free of debris and water before being filled
with concrete.

Tapered Pile Tip Piles—TPTs

A TPT is comprised of a pile stem made of wood, steel or pipe fitted to a precast
concrete tapered tip. Driving resistance is created by the displacement and densifica-
tion created by the tapered tip. These piles are used to advantage when high bearing
capacities are required in soils of marginal condition and where minimal lengths are
desired to meet design bearing capacity. TPTs can be driven rapidly and when fitted to
wood piles can achieve load capacities of 20 to 30 tons. When TPTs are fitted to steel
pipe mandrels, capacities of up to 180 tons can be attained. These types of piles are
very well suited to sandy soils at depths of 70 feet or more.
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Tapered Piles

Several years ago, the Raymond International Corporation developed a pile system
called Step Taper Piles in which a series of steel jacketed casings, each of differing
diameters, are joined together to form a step-down cylinder. The diameter of the STP
decreases from a top dimension of 18 inches to a 14-inch bottom dimension, and when
filled with 8,000 psi concrete, these bottom-bearing piles can achieve a load-bearing
capacity of 250 tons.

Composite Piles

Piles of different materials can be joined together to form a composite driving member.
One form of composite pile might consist of a timber lower section joined to a pipe
pile and used to advantage where the less expensive portion is submerged in water
while the more costly section remains above the water level. An H pile lower section
can also be joined to a precast concrete upper portion to form another kind of pile
that could be driven through underground obstructions.

Cast-in-Place Concrete Piles

These types of pilings are basically concrete filled tubes and are different from
concrete filled pipe piles in that the shell or casing thickness is required to be only thick
enough to resist driving installation and still remain an open shell. These thin-wall
casings are usually installed with a mandrel in order to maintain stability while being
driven, and when the mandrel is withdrawn, concrete is poured into the casing.

Precast Concrete Piles

Precast concrete piles can be made in either square or octagonal configurations and
contain prestressed steel strands within a 5,000 psi or 6,000 psi concrete encasement.
If these piles are not autoclaved (steam-cured) they must generally aircure for a
period of 28 days to obtain maximum design strength before being driven. The pile
heads of precast concrete piles must be protected from direct hammer impact when
driven, and a heavy ram with low impact velocity is the hammer of choice. Precast
concrete piles are often used where underground conditions are alternately wet and
dry, and they are frequently used when a pile will be partially or totally submerged
under water.

Pressure Inject Footings—PIFs

Developed by the Franki Foundation Company, these unique pile structures are more
commonly known as Franki piles. The Franki pile is created by driving a steel tube,
ranging from 12 inches to 24 inches in diameter, to a suitable bottom-bearing depth.
(Driving is performed by either fitting a boot onto the bottom of the tube and driving
it in much the same manner as any other pile, or “bottom” driving by placing a plug in
the bottom of the tube and allowing the drop hammer to impact directly on the plug,
creating an action that actually pulls the casing or tube down to design depth.) Once
there, the plug is partially expelled from the tube by additional blows from the hammer
(see Figure 12-1).
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The Franki Pressure Injected Footing Technique

While we offer expertise in many founda-
tion techniques, Franki's special forte is

the Pressure Injected Footing (PIF)— Phase 1

invented, developed and perfected by DRIVING

Franki. The technique has been continu- In “top-driving", the drive-tube,
ally improved and refined over the last 70 fitted with a steel boot, is driven
years and is today a sophisticated process to the bearing stratum by diesel
incorporating current geotechnical princi- hammer. A charge of dry con-
ples and utilizing up-to-date equipment. crete is compacted into a seal-

ing plug with drop-hammer
blows and partially expelled,
displacing the boot, while the
tube is held.

For “‘bottom-driving”, the plug
is added at ground surface.
Tube-plug friction is such that
repeated drop-hammer blows on
the plug “‘pull’” the tube into the
soil. At the desired depth the
tube is held and the plug par-
tially expelled.

Top-driving Bottom-driving

Phase 2
BASE

Manufacture of the PIF now
commences, with the feeding in
of very small charges of zero-
slump concrete, each being
driven out into the soil with
blows of high energy—60,000 to
200,000 foot-pounds per blow,
depending on design load.

As the tube is maintained at
the same elevation, repeated
injections of concrete result in
an expanded base or bulb,
providing an enlarged bearing
area and also progressively
strengthening the bearing stra-
tum by compaction. The proc-
ess continues until the specified
energy per unit volume of con-
crete is reached. The finished

base becomes a totally efficient
load-transfer device, custom
tailored to the individual soil
condition, its size varying
inversely with the initial soil
density. It has actually been
pre-tested with high-energy
blows, enabling Franki to guar-
antee its ability to support the
design load safely.

The Finished Base

Phase 3
SHAFT
CONSTRUCTION

In the uncased-compacted-
concrete procedure, successive
charges of zero-slump concrete
are rammed out against the soil
as the tube is withdrawn in
short lifts. A seal is always
maintained to exclude water or
soil. Cased shafts are made by
inserting a steel shell, placing
and compacting a zero-slump
concrete plug and withdrawing
the tube. The shell is later filled
with 4~6' slump concrete. Both
shaft types can be reinforced if
needed for uplift or shear. Other
shaft types are available for
special situations.

Uncased Shaft Cased Shaft
NOTE: For specifications and design details see ‘“Technical Data Supplement", 2.2a/Fra.

Figure 12-1 Franki Pressure Injected Footing Technique.

After the casing is in place, small charges of zero-slump concrete are fed into the
tube and driven into the soil with high energy blows of up to 200,000 foot-pounds per
blow. A concrete bulb is thus formed at the base of the tube, and when an uncased
pile is being created, additional loads of zeroslump concrete are fed into the casing
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as it is being withdrawn. When a cased shaft is called for, a steel shell is inserted into
the hole and filled with 4 inch or 6 inch slump concrete. Depending on design,
reinforcing bars may or may not be installed in either cased or uncased pile.

Underpinning Piles

When existing structures require underpinning, piles can be driven in the conventional
manner or installed by jacking against the existing structure. After the pile is in place,
some sort of support bracket will be placed under the structure requiring support, and
this bracket or brackets will be welded to the pile.

Pile Driving Rigs and Pile Driving Hammers

Pile driving rigs can be operated by either steam or diesel power and can be fitted with
a variety of driving hammers depending on the type of pile and the conditions under
which it is to be driven. Hammers can be of the direct impact type or vibratory
attached to the rig with leads.

Single-Acting Impact Hammers. Many older rigs are of the single-acting type,
which relied on steam pressure to raise the piston attached to the ram. When the
high-pressure steam is released, the hammer or ram will fall by gravity and drive the
pile downward. The force that drives the piston acts only in a single direction hence
the designation “single-acting.”

Double-Acting Impact Hammers. Double-acting hammers can be operated by
either deisel or steam power, and when operated by steam pressure, the striking ram
is raised by steam pressure and the steam pressure is also used to start the piston on
its down stroke so that a reciprocating motion is created. Double-acting hammers are
able to apply more blows per minute than single-acting hammers and therefore create
more rapid pile penetration.

Diesel-Powered Hammers. Diesel-powered hammers use the downward stroke of
the ram to compress air in a combustion chamber. When fuel is injected into this
chamber, the resulting explosion not only drives the ram downward, but also helps
to raise the ram after the blow has been delivered, preparing the hammer for another
trip downward.

Vibratory Hammer. These hammers contain a motorized vibrator that vibrates the
pile into the ground rather than driving it. The vibratory hammer is attached or
clamped to the top of the pile and creates oscillations that are transferred to the pile
and into the soil, where soil adhesion is broken allowing the pile under the weight of
the hammer to lower itself into the ground. In ordinary soils, vibratory hammers can
drive piles rather quickly; however, the vibration created in the process may travel
through the ground and damage surrounding buildings or structures.
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Jetting Piles

Installing piles by jetting involves introducing large volumes of water, under pressure,
around the tip and sides of the pile as it is being introduced into the ground. The
pressure of the water jet, usually in the 75 psi to 175 psi range displaces the soil directly
in contact with the pile allowing it to ease into the earth. Jetting piles is a tricky
operation because excessive soil may be displaced and tip-bearing capacities of the
soil reduced. And higher pressures during the jetting operation may force the pile out
of alignment.

Test Piles and the Load Test

Most pile installations begin with the driving of a test pile. One or more piles will be
driven to design depth and a measured load will be placed upon them (see Figure
12-2). A means of measuring the movement of the test pile or piles is then established
and after twenty-four or forty-eight hours, the movement of the pile is recorded. The
imposed load should result in a settlement of about 0.01 inches per ton of test load
when recorded after a twenty-four hour period. If the test pile fails, the engineer will
require another test to be conducted after another pile is driven. From time to time
there have been various methods of dynamic pile testing in use. With low-voltage

A STATIC PILE LOAD TEST SCHEMATIC

Figure 12-2 Schematic of a Typical Pile Load Test.
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electric leads attached to the hammer and to the pile, and both leads connected to a
battery-powered computer that has been appropriately preprogrammed, the driving
resistance force is monitored as the pile is being driven. When design depth has been
reached, a printout of the achieved bearing capacity can be obtained from the
computer.

The Pile Driving Formula

Quite often a formula is used when a test pile is being driven in order to provide an
evaluation of actual soil-bearing capacities. The most widely accepted formula is the
Engineering News Record Formula developed in 1920 by the engineer A. M. Welling-
ton. The ENR formula has three variations, one for a drop hammer, one for a single-act-
ing hammer and one for a double-acting hammer and for those who are curious, this
formula is as follows:

_ 2WH

For drop hammers L = S+ 10
) . - _2WH
For single acting hammers L = s+0.10

) _2F
For double acting hammers L = 53010

L = Safe load bearing.

W = Weight of ram or striking parts, in pounds.

H = Height of stroke in feet.

s = Set penetration per blow, in inches.

E =Rated energy of the hammer as listed by the manufacturer, in foot-pounds.

The formula used when driving a test pile is then compared with the results obtained
after a successful load test has been conducted. If the ENR formulas prove correct, the
pile driving operator will continue to use it as a gauge for driving the balance of the piles.

Common Pile Driving Terms

Brooming—The effect produced on the top of a timber pile when it has been
subjected to pounding by the hammer. The wood fibers tend to separate and fan
out like a broom. This is a condition to be avoided since blows on a broomed
head will not be fully absorbed and transmitted to the shaft.

Refusal to penetration—When a pile has been subjected to repeated hammer blows
near or at design depth, and it resists moving downward, this is known as refusal.

Quake or ground quake—As a hammer continues to deliver blows to a pile, the soil
surrounding the pile tends to loosen and the ground quakes. As the quake
increases there is less friction around the pile. When driving friction piles, the
presence of ground quake takes on added significance.

Tapping in—When piles are driven in a cluster, soil pressure may build up between
the piles causing one or more of them to rise slightly. When this occurs, it becomes
necessary to have the pile driving rig “tap” these piles down again.

Kips—Abbreviation for kilopound or 1,000 pounds. When the term “4 kips” per
square foot is used, it denotes 4,000 pounds per square foot.
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A Pile Driving Checklist

1. Pile contracts are often based on a lump-sum price to drive a total length of
pilings, and a unit price is generally included in case additional lengths are
required. A daily log of actual lengths driven should be maintained in order to
compare with the quantity included in the lump-sum agreement.

2. Rarely are all piles driven to the exact location indicated on the structural
drawings. Some piles will “walk” while being driven, and their final location must
be plotted at the end of the day and transmitted to the engineer for approval. If
the driven location is not acceptable, another pile may have to be driven as
quickly as possible and the cost of this added pile will be charged against the
lump-sum footage.

3. If a pile is driven in the wrong location by the pile driving subcontractor because
of an error in plotting, and is unacceptable to the engineer, the cost for a
replacement pile will be charged to the subcontractor. So it is equally important
to verify the initial driving location of all piles.

4. Piles that split, bend, become crushed or cannot penetrate underground obstruc-
tions and must be abandoned are usually applied against the lump-sum quantity,
which if exceeded, will result in extra costs to the general contractor. This is
another reason for keeping a detailed, daily log of pile driving operations.

5. When clusters of piles are driven in locations requiring some redesign of pile
caps, the general contractor may be responsible for the added costs of the pile
caps as well as the engineer’s cost to redesign.

6. At the conclusion of the pile driving operations, an as-built drawing is required,
and it is important to determine at the outset of this operation whether the
subcontractor or general contractor assumes responsibility for the preparing this
drawing.

7. The pile driving rig should be left on the site until such time as the design engineer
officially accepts the location of every pile.

CAISSONS

Although caissons, like piles, are load-bearing members sunk vertically in the ground,
they differ in that they are designed to act as columns in compression. Caissons are
meant to transfer superstructure loads through unsuitable soil layers down to bedrock
or otherwise hard stratum. Caissons can be straight shafted or belled bottom. Drilled-in
caissons are constructed by driving or drilling a pipe casing with a reinforced cutting
edge into the ground. Power augers are also used to create a shaft for the caisson,
especially when dry, cohesive soils are encountered. At times drilling mud or a
bentonite slurry are used to stabilize the excavation prior to filling the hole with
concrete. This process is known as “mudding.”

GEOTEXTILES

Geotextiles are various kinds of synthetic fiber cloth manufactured specifically to
provide a separation between layers of earth to:
Replace expensive graded aggregate filters around subsurface drainage pipes.
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Prevent soil erosion.

Prevent contamination between one soil layer and the next, thereby increasing the
load-bearing capacity of marginal soils.

Control the growth of weeds.

Prevent fine soil infiltration into leaching fields and other draining areas.

Replacing Expensive Graded Aggregate
Filters Around Subsurface Drainage Pipes

Instead of placing perforated drainage pipes in stone-filled trenchs where fines from
surrounding soils may ultimately clog the draining capacity of the aggregates, the
ditch can first be lined with a filtertype geotextile. A layer of stone will then be
placed at the bottom of the filter fabric-lined ditch, and then the perforated pipe
will be placed in the ditch. When additional stone is placed around the sides and
top of the perforated pipe and the filter fabric is lapped over the top of the trench,
the addition of this geotextile will ensure superior drainage and will prevent clogging
of the aggregate by infiltration of fines. Geotextiles used for subsurface drainage are
permeable enough to allow liquids to pass through while retaining the outlying soil.
These fabrics will have a large number of openings so that when some become
blocked, there will be sufficient openings to prevent impairing the filter's perfor-
mance.

Preventing Soil Erosion

When placed on river or stream banks under a layer of riprap, the geotextile prevents
the soil from eroding under the protective layer of rock as the water rises and falls, ebbs
and flows. The hydraulic effect of flowing water will tend to erode the soil under any
protective layers of stone without a geotextile installation.

Preventing Contamination Between
Layers of Soil

Outdoor recreational facilities such as soccer, baseball or football fields or tennis
courts require adequate subsurface drainage in order for the playing surface to drain
properly after a rainfall. The drainage systems under these kinds of playing fields have
multiple layers of various types of permeable soils and aggregates, and when a layer of
the proper geotextile is placed between layers, the subsurface drainage areas are less
likely to become clogged.

Weed Control

Landscaping contractors find many uses for geotextiles. When placed under mulch
around shrubs and trees, filter fabrics will allow water to pass through to the plant’s
root system while preventing weeds and other forms of vegation from penetrating the
fabric from below. Geotextiles are used effectively behind timber retaining walls.
Geotextiles installed vertically behind the timbers act as soil stabilizers while permit-
ting water to flow through the wall. When placed over an area excavated for a brick or
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stone walkway prior to installing a compacted layer of sand and followed by another
fabric layer prior to placing a second layer of compacted sand, a firm base will be
established that is unlikely to erode when subjected to the weather.

Preventing Fines from Entering into
Leaching Fields

More than 33 percent of all U.S. households have on-site waste treatment plants—sep-
tic systems, and the leaching fields are an important part of the disposal process. Filter
fabrics installed in the leaching field trenchs prior to placing pervious soils around the
perforated drainage pipe can extend the life of the leaching area by keeping infiltration
of soil fines to a bare minimum. In areas where good draining soils are not present and
large quantities of gravel or stone must be imported, geotextiles may be a more
economical approach to the problem by reducing the amounts of gravel or stone
required.

DRAINAGE MATS

A product consisting of a filter fabric and an impermeable fabric sandwiched between
a drainable core, drainage mats find wide acceptance when placed against under-
ground foundation walls to prevent water seepage into below-grade work areas or
parking structures. When more than a coat of damp proofing material is required to
provide dry space below ground, these foundation mats provide an extra measure of
security against water infiltration.

Drainage mats are typically constructed of an outer layer of a nonwoven geotextile
fabric heat bonded to a core of pencil-eraser shaped plastic cones, which are bonded
to an outer layer of impermeable fabric that will be placed against a foundation wall
previously coated with a waterproofing liquid. At the base of the foundation wall, a
footing drain should have been installed either before or after placing the drainage
mat. Once the outer surface of the foundation wall has been backfilled with compact-
able free draining material, the drainage mat will begin to go to work.

The theory behind the drainage mat is fairly simple. When the impermeable side is
placed against the foundation wall, held in place by an adhesive, and the wall is then
backfilled, any water entering through the foundation backfill will pass through the
outer or filter fabric side of the mat and fall vertically down the space created by the
plastic erasershaped spacers. The water will be carried away from the building when
it reaches the footing drain.

GABIONS

Although geotextiles can be effectively used to retain soils, they are often used in
conjunction with other structures, and gabions are quite often the structure of choice
when forming an inexpensive retaining wall. Gabions are simply wire boxes into which
stones, rock or other forms of large aggregates are placed in order to form a retaining
wall. The heavy, intertwined galvanized wires of the gabions become receptacles for
the stone and provide a structure that can yield to earth movement but still maintain
its full retaining qualities (see Figure 12-3). Gabions will allow water to pass through
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unimpeded, and as time goes on, the mass of rock or stone actually becomes more
stable as vegetation grows and silt collects between the stones.

Gabions are generally furnished knocked down and must be set up in box form.
Each unit is then wired to its neighbor. When placed vertically as well as horizontally,
they are stepped back as they rise. As each gabion is filled with rock or stone, its lid is
folded down, wired closed and the next layer placed on top and wired back to the one
underneath. Gabions can be formed into curved sections to fit around bridge piers or
culverts and are installed with simple hand tools

Reno mattresses fulfill the same function as a gabion except that their wire shape is
more like a mattress, hence their name.

DEWATERING

Controlling surface water and ground water during the construction process is re-
quired on most construction projects from time to time. Dewatering can be as simple
as creating a swale to collect and divert surface water, or it can require one or more
sophisticated procedures. Knowing exactly which type of dewatering system to use
often requires the services of an engineer or experienced dewatering contractor to
prevent some of the problems that improper dewatering techniques can create. Dam-
age to adjacent buildings, cofferdam instability, bottom heaving of excavated sub-
grades, and uplift of partially completed underground concrete structures can result
from improper dewatering procedures. There are a number of dewatering options
available to the contractor, ranging from a simple trash pump installed in a pit to the
rather elaborate deep-well system.

Figure 12-3 Gabions and Reno Mattress. By permission of Maccaferri Gibbons Inc.
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Understanding the Nature of Soils and the
Dewatering Process

The lateral movement of water through soils is largely determined by the most pervious
(porous) layer. Vertical movement is generally dictated by the least pervious or
permeable soil layer. A careful and thorough review of available test boring data, or
better yet, a test pit, might provide a forewarning of just where and how subsurface
water will be traveling or areas where the water may become trapped. These clues will
provide more insight into the selection of the best method of dewatering.

When ground water is discovered, a dewatering scheme must be devised to not only
lower the water table sulfficiently for work to proceed, but also consider the possible
affect that the dewatering may have on adjacent buildings or structures. Improper
dewatering can result in severe structural damage to existing structures if uncontrolled
pumping causes lateral loss of ground when improperly filtered pumping systems
remove soil fines along with the water. When this occurs, a phenomena known as
consolidation takes place, and soil particles become more closely packed by the
application of loading as they rush to fill the voids left by the water. Although many
soils can absorb these loads without consolidating, clays of low permeability may take
considerable time before this consolidation occurs, and any settlement effect will not
be immediately noticeable.

Infiltration Problems

Along coastal areas, an improper dewatering system may result in salt water intrusion,
which in years to come may have a corrosive effect on any underground structures
built in the dewatered area. Where dewatering takes place in areas adjacent to, or in
the midst of older industrial complexes, the depletion of ground water in the new
excavated areas may cause earthbound industrial contaminants from past years to
filter into this new excavation. Where an aquifer is the potable or domestic water
source for surrounding residential or commercial buildings, excessive dewatering may
temporarily upset the yield from wells in the area.

Hydraulic Gradients—“Draw Downs.” When ground water levels are lowered
by pumping, the flow of water from the aquifer creates a funnel effect within the water
table (see Figure 124). In section, this funnel effect is more noticeable (see Figure
124a), and with multiple wells or well points these funnels will be almost continuous
(see Figure 124b). The funnel-shaped water line is known as the “hydraulic gradient”
or just plain “gradient.” The maximum gradient achieved by the well is called the
“draw down,” and pumps and well sizes and locations are designed to maintain this
draw down in the face of the surrounding water flow.

Engineers do have an elaborate formula for designing dewatering systems. One
formula is used for confined aquifer dewatering and another for water table aquifer
calculations. Both formulas take into account soil characteristics, existing and pro-
posed water levels, draw down configurations, well depth and well diameter.
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COMMONLY USED DEWATERING SYSTEMS
Deep Wells and Shallow Wells

Probably the most common form of dewatering, this method involves sinking a casing
into the ground and installing a submersible or line-shaft turbine pump to eject the
water. Shallow wells are those above twenty five feet in depth, and deep wells may be
several hundred feet into the ground. The well casings housing these pumps are
sometimes filled with stone, or the wells themselves may be elaborate wire and mesh
affairs or simply a steel casing with a series of slots or holes cut or burned through the

casing circumference.

Suction Wells

A suction well scheme uses a series of wells, usually four inches to eight inches in
diameter and connected to a header pipe often ranging in size from two to three feet
in diameter. This header pipe is connected to a vertical turbine pump operating under
net suction conditions. Suction pipe water evacuation is often used when large
quantities of water must be pumped with a minimum number of wells. This system
sometimes requires multiple stages when deep dewatering is required.

r— WELL POINT = —

GRADE

SUB GRADE

.

Figure 124a Funnel Effect. Figure 12-4b Funnel Effect when Multiple Well
Points are Installed.
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Ejector Pumps

Sometimes called eductor pumping, this system uses a contraption that contains a
nozzle and a venturi with a supply and return aperture. When the device is placed near
the bottom of a well, and high-pressure water is forced through the supply side of the
ejector, a flow that forms a vacuum in the venturi chamber is created. Water is then
drawn up the well casing where some of it returns to the supply-side pressure pump to
be forced back down into the well. Water that is not diverted to the pressure pump will
then flow out of the excavation. Although this is a rather inefficient method of
dewatering, the ejector pump system is often used when a large number of low-capac-
ity wells are required particularly in fine-grained soils where high vacuum in the well
point is required.

Electroosmosis

This dewatering process involves low-voltage electrical current that is applied to the
surrounding soil. Anodes and cathodes are included in the water-collection process.
When water molecules are subjected to an electrical charge, capillary action occurs,
and the water will migrate through the soil to the cathodic collection system. Infre-
quently used, electroosmosis does find application in situations where soil stabiliza-
tion is critical.

Well Points

A frequently used method of dewatering, particularly when large open-cut excavations
are required. Individual collection tubes or pipes are placed down through the soil to
an elevation below the water table. These individual wells, sometimes as close as three
feet on center, are connected to a manifold, which in turn is connected to a vacuum
pump system. As the vacuum pump evacuates the air from the individual wells, water
begins to travel up to atmospheric pressure and enters the manifold where it will flow
to a well sump containing a submersible pump for discharge out of the system. Figures
12-5a through j illustrate the various stages and components of the construction of a
well point system within a large cofferdam.

Quite often the individual wells in the well point system will be lowered into place
by a process known as “jetting” (see Figures 12-5¢ and d). Jetting requires a high-vol-
ume water source. Water must be pumped through a pressure pump to produce a
stream of water in the range of 750 psi. A special jetting nozzle (Figure 12-5b) is inserted
into an empty steel casing suspended from a crane, and as the high-pressure water is
injected through the jetting nozzles, the soil is rapidly displaced around the steel
casing, allowing it to descend into the ground.

Upon reaching the lower elevation required for the wells, jetting ceases, and the
jetting nozzle is withdrawn, leaving the empty steel casing in its place. Each well point
will be lowered into the casing and will consist of two pipes (see Figure 12-5a), an outer
well-screen pipe and an inner solid pipe that will convey the water to the surface.

The outer well-screen pipe is first lowered into the empty casing, and then coarse
sand is hand shoveled completely between the pipe and the outer steel casing. Once
complete, the casing will be withdrawn. This well-screen pipe has closely spaced filter
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Figure 12-5a Filtering Pipes Used in Dewatering
Process.

Figure 12-5b Jetting Casings.

Figure 12-5¢ Driving the
Jetting Nozzles.

Figure 12-5d Withdrawing
the Jetting Nozzles.

Figure 12-5e Individual Well Pipes.
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Figure 12-5f Manifold System.

Figure 12-5h Gasoline-Driven High-Pressure
Water Pump.

Figure 12-5i Electrical Submersible Pump.

Figure 12-5¢ Manifold System
Connected to Vacuum Chamber.

Figure 12-5j Lowering the Submersible
Pump.
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slots, each no more than 12/1000th of an inch wide. The pipe collects the water that
gravitates to it, and the inner solid pipe, % of an inch or 1 inch smaller in diameter with
a 45 degree angled cut on its bottom, will then pick up this water when the entire
system has been completed and the vacuum pump has been activated.

Once the well points have been set in place, a manifold is installed and each well is
connected to it via a flexible hose (see Figure 12-5¢, f.). A valve is placed between the
well point and the manifold in case “tuning” or throttling of an individual well becomes
necessary. Vacuum pumps are then installed, the submersible pump is dropped into
the sump and the system is ready to function (see Figures 12-5 g, i, j). A stand-by
vacuum pump and a stand-by submersible pump are installed in case the primary
pump or pumps fail. When this kind of system is installed, it generally must continue
to operate around the clock, and a specially designed vacuum switch can be installed
and connected to the job site security system to warn of low vacuum or pump failure.
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Concrete

Concrete is an ancient building material tracings its origins back to the Roman Empire
where the word “concretus” meant “growing together.” The early Romans mixed lime
with cement and added a material called pozzolana, a volcanic ash from a source near
Mt. Vesuvius. The resulting mixture was capable of hardening under water and the
Romans were thus able to build complex aquaducts, bridges and foundations. Rein-
forced concrete made its appearance between 1850 and 1880, and the new era of
construction began. What was once just an ordinary, unglamorous construction mate-
rial is now being developed into a space age product capable of achieving compres-
sive strengths that exceed 50,000 psi.

Concrete is composed of cement, sand, water and aggregate in what should be a
rather simple amalgam of materials, but in reality, concrete is a complex, sophisticated
building product. Concrete’s primary attributes are its relatively easy and rapid avail-
ability and workability coupled with its competitive cost due, in part, to its distribution
through a wide network of local, independent businessmen. Concrete can attain great
compressive strength when properly cured and earns high marks in durability. All of
these attributes do not come easily but depend upon attention to a number of quality
control functions:

* Precise measurement of water content.

* Type, size and amount of cement and aggregate.

* Type, size and placement of reinforcement within the structure to be created.
* Proper placement and curing of the product during all weather conditions.

Much of concrete’s residual strength depends on the amount of water added to the
matrix—too much and the end product will be substantially weakened—too little and
its lack of workability may have the same end result. Although trap rock, gravel and
river stone aggregates are commonly used to make concrete with compressive
strengths in the 2,500 psi to 4,500 psi range, high-strength igneous rock and hard
limestone aggregates can easily increase these strengths to 12,000 psi. Concrete is
strong in compression but weak in tensile strength, and reinforcing material and its
placement is another key element. And lastly, improperly placing and finishing con-
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crete can produce a high maintenance end product. Conversely, proper placement
methods will produce a durable, trouble-free product.

ADMIXTURES

In the 1960s the use of admixtures in the preparation of ready-mix concrete became
more widespread. The purpose of these chemicals was to make it easier for the
contractor to place concrete faster and in a more economical manner. These admix-
tures could create more durable concrete, concrete that could reach or exceed design
strength in very hot or very cold weather with a minimum amount of protection from
the elements. Probably the most common form of admixture in use today is one that
creates air entrainment. Closely behind in popularity are other admixtures that either
speed up or slow down the “setting up” process of the concrete.

Air-Entraining Admixtures

Airentrained concrete produces a much more durable concrete when used for exte-
rior purposes, particularly in those areas of the country where weather patterns create
freeze-thaw cycles. This admixture produces millions of microscopic bubbles in the
concrete as it cures. These tiny voids will trap water that penetrates the surface of the
concrete and will provide the space needed when water freezes and expands in the
process. Air entrainment is introduced into exterior precast concrete products as well;
however, the degree of air entrainment is somewhat lower since there is generally more
cement in the higher compressive strength product and air entrainment tends to
reduce compressive strength in concrete.

For every 1 percent of added air entrainment, compressive strength may be reduced
by as much as 5 percent. Usually air entrainment in cast-in-place concrete is between
4 percent and 8 percent. Side benefits of air entrainment are as follows:

* It reduces bleeding.
* It provides better cohesiveness.
* It improves pumpability.

Retarders

Concrete begins to “set” when hydration, the chemical action between the water and
cements commences. The process of hydration triggers the tricalcium silicate reaction
cycle that causes concrete to ultimately harden and reach design strength. Retarders
extend the dormant stage of hydration and when hydration does begin, it is slowed
down by the use of this admixture.

Retarders are most commonly used when placing concrete in hot weather and they
are added for the specific purpose of slowing the set time to keep the concrete
workable longer. Retarders are sometimes used by precast concrete manufacturers to
delay hydration so that the vibration transmitted to embedded items or reinforcing
steel will not break the bond that might occur during normal vibratory operations.
When placing concrete on bridge decks, retarders are used occasionally to keep the
concrete in a plastic state longer while the progressive loading and steel deflection of
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the deck’s structural members takes place. Retarders are not recommended for cold-
weather concrete since they slow cement hydration and delay set time.

Accelerators

Accelerators are used to hasten set time and increase the early compressive strength
of the concrete. In cold weather, set time increases as temperatures decrease (see
Figure 13-1) and accelerators used in proportions of as much as 2 percent by weight
of cement content will cause more heat to be generated during the early stages of set.
When mass concrete is being placed and thermal cracking may occur, accelerators
should not be used. Accelerated set time can also be accomplished without an
admixture if Type IIl cement (high early) is used instead of the more common Type |
cement.

Water Reducers

As the name implies, this admixture eliminates the need for normal water content in
the concrete. Water reducers are effective when used to achieve one of the following
conditions:

* To increase slump with no change in water-cement ration or cement content.

* To lower water-cement ratio with no change in slump.

* To lower the cement content with no change in slump or water-cement ratio. With
a waterreducer additive and by lowering the water—-cement content while increasing
aggregate content, the water—-cement ratio will remain the same and the yield will
be constant with no change in slump.

CONCRETE INITIAL SET TIME
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Figure 13-1 The Relationship of Set Time to Temperature.



Concrete 141

Lower water content adds considerably to increased compressive strength, abrasion
resistance and impermeability. Waterreducing admixtures may delay initial set, how-

ever, by as much as 1% hours.

Superplasticizers

Sometimes referred to as high-range water reducers, superplasticizers provide im-
proved slump retention, better flowability and increased compressive strengths. The
advantages realized when this admixture is used are as follows:

1. Because of the need to add less water to the concrete mix, concrete containing
superplasticizers will attain higher compressive strengths with no increase in
cement content.

2. These higher compressive strengths are obtained quicker so that concrete forms
can be stripped sooner, which provides for a faster production cycle with no
additional forms.

3. Increased flowability may be required when placing concrete in intricate archi-
tectural forms, and the use of superplasticizers will create that flowability without
compromising the quality of the concrete.

4. Increased flowability is also desirable to permit complete encapsulation of mul-
tiple, closely spaced or complex reinforcing bar patterns.

5. The dense concrete produced when superplasticizers are used will result in a
product that is more resistant to moisture-water penetration.

The value of using superplasticizers and thereby reducing water content can be
illustrated by comparing two different mix designs, both using Type I cement at a rate
of 470 pounds per cubic yard. One mixture has a superplasticizer added to it, the other
does not.

Slump 1-Day Strength  7-Day Strength  28-Day Strength

No admixture 3" 1,100-1,200 3,500-3,600 3,700-3,800
With superplasticizer ~ 6-8" 2,000-2,100 3,800-3,900 4,900-5,000

First generation superplasticizers were effective for only forty-five minutes and had
to be added to the transit mix at the job site, but second and third generation products
maintain their life over an extended period of time and are added at the batch plant.

When using superplasticizers, it is important to beef up the wall form supports to
resist a full liquid head because faster placement rates will increase pressure on the
forms. All joints need to be tight to eliminate leaks from the more-liquid-flowing
material. Vibration is still required when this product is used or else excessive
honeycombing may appear.

Fly Ash

During the 1970s and 1980s, coal-fired power plants generating electrical power gained
increased popularity because of the fluctuation in oil prices. These coal-fired plants
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produced fly ash as a by-product, and one of the immediate commercial uses for this
material was as an additive to ready-mix concrete. Fly ash, when added to concrete,
allows the water content to be slightly reduced while still retaining workability. Fly ash
was shown to reduce shrinkage in concrete and helped to increase the pumpability of
the material. It has been estimated that more than 50 percent of all ready-mix concrete
sold in the United States in the 1980s contained at least some proportion of fly ash.

Silica Fume

This admixture is made of microscopic particles of silica roughly the same size as a
particle of Type I cement. Silica fume actually “glues” the concrete mix components
together, producing a product with compressive strengths in the 10,000 psi range. Silica
fume concrete is more dense and less permeable than conventional mixes. It produces
a product that is more resistant to abrasion and has superior resistance to penetration
by chlorides such as those present in road salt or sea air. The addition of 14% pounds
of silica fume per 100 pounds of cement will increase the compressive strength of the
concrete by about 6,000 psi.

CONCRETE REINFORCING

Concrete’s low resistance to shear and tensile stress places great importance on the
type of reinforcing material and its placement in the form. The most common type of
concrete reinforcement today is steel—deformed and smooth reinforcing bars and
welded wire mesh. Reinforcing steel in column and wall forms must be located cor-
rectly, and steel placed in concrete slabs must be kept at the proper elevation via the use
of the proper bar support. A wide variety of rebar and mesh supports are available for
most installations. Figure 13-2 illustrates some of the more common rebar accessories.
Reinforcing bars are designated by numbers corresponding to size and weight.
Welded wire mesh is identified by either wire spacing or wire gauge designations

Deformed Reinforcing Bar Designations, Sizes and Weights per Lineal Foot

Diameter Diameter Weight per Foot Length
Bar Number (In Inches) (In Decimals) (In Pounds)
2 Yy 250 167
3 % .375 376
4 7 500 668
5 5 625 1.043
6 3 750 1.502
7 I3 875 2.044
8 1 1.000 2.670
9 1* 1.128 3.400
10 1 Le* 1.270 4303
11 1 y* 1.410 5.313
14 IR%M 1.693 7.650
18 2% 2.257 13.600

*These sizes are rolled in rounds equivalent to square cross section area.



Slab Bolster

Slab Bolster is used
to support lower slab steel from
the slab form. Legs are spaced on
5" centers. Available in 3/4" to 2"
heights, 5 and 10 feet lengths and
bright basic, galvanized, plastic
tipped or stainless steel.

Slab Bolster with Plate is same
as above with the addition of a
bearing plate foruse onfill or other
soft material.

Slab Bolster Upper is used for
supporting one layer of steel
above another.

Beam Bolster

Beam Bolsteris used
to support lower beam steel from
the soffit form. Legs spaced on
2-1/2" centers. Available in 3/4" to
5" heights in 5 or 10 feet lengths.
Manufactured in bright basic,
plastic tipped, galvanized and
stainless steel.

Beam Bolster with Plate is same
as above with the addition of a
bearing plate for use onfill or other
soft material.

Beam Bolster Upper is used to
support successive layers of steel,
one above the other.
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