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SPECIFICATIONS

S
pecifications are an important tool for
communicating with sufficient detail
how, where, and when a particular item
or project is to be manufactured or

constructed to meet an owner’s needs. On civil
engineering projects, the specifications are part of
the contract documents and usually are sup-
plemental to a set of drawings. If the assemblage
of contract documents were to be considered a
body, then the drawings should be viewed as the
skeleton and the specifications as such body parts
as muscle, sinew, and skin, which together add up
to the whole.

The term specifications is often used to describe a
portion of the contract documents that include the
bid documents, agreement between owner and
contractor, general provisions, special provisions,
and technical specifications. The complete docu-
ment that includes all these subjects is sometimes
called the project manual. Throughout this section,
the term specifications is used interchangeably with
project manual.

3.1 Composition of
Specifications

Specifications describe the particular requirements
that are to be used to bid, contract for, build, test,
start up, and guarantee an engineering project.
Typically, specifications include:

1. Sections that describe how a prospective bidder
must prepare the bid.

2. A copy of the agreement (contract) between the
owner and contractor to be executed.

3. A division called general conditions. This divi-
sion describes procedures generally required to
be followed during construction of all projects,
including procedures to be followed by all
parties; that is, the owner, engineer or architect,
and contractor. A well crafted general con-
ditions is likely to be reused many years for
similar projects.

4. A division called supplemental conditions,
which modifies the general conditions to the
specific or special requirements of the project.
Using this method to modify the general con-
ditions ensures the integrity of the general
conditions and encourages familiarity with the
general conditions. Contractors can focus their
attention on the supplemental conditions with
confidence when they are fully aware of the
standard general conditions that were used to
administer their past projects.

5. A division called technical specifications. This
division is organized into logically arranged
sections that describe comprehensively the ma-
terial, equipment, or performance of items that
must be incorporated into the completed work.

This combination of requirements, together
with the contract drawings and bidding docu-
ments, comprises the contract documents. When
faced with the task of preparing specifications for
an engineered project, the engineer must consider
many factors, among which the most important
are:

Nature of the owner’s business—private industry
or public body.

Magnitude of the project.

Estimated duration of construction period.
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Does the owner require the engineer to adhere to
a set of standard specifications, or will the engin-
eer have a free hand in preparing the type of
specifications?

Does the owner have an attorney who will review
the legal aspects of the specifications?

Does the owner have an insurance advisor who
will review the insurance requirements included in
the specifications?

Does the owner have an engineering staff, such as
that for a state department of transportation, which
will review the specifications?

Also, the engineer should realize that courts of
law recognize the status of contractual relations
between owner and contractor as that between free
and independent individuals, not as that between a
principal and agent. The specifications must sup-
port this relationship by refraining from prescrib-
ing construction methods and exercising control
over the contractor’s work.

After the basic conditions for a project have been
established, the engineer is obligated to prepare
complete contract documents for the project. The
principal parts of these documents usually consist
of the following:

Advertisement for bids (notice to contractors, or
invitation to bid)

Information to bidders

Proposal form

Contract-agreement form

Bond forms

General provisions, or general conditions

Construction drawings

Special provisions, or special conditions

Technical specifications

For general guidance, forms for all but the last
three are available from sponsoring agencies, such
as the Engineers Joint Contract Documents Com-
mittee, American Consulting Engineers Council,
American Institute of Architects, American Society
of Civil Engineers, National Society of Professional
Engineers, Associated General Contractors of
America, Construction Specifications Institute, and
General Services Administration. Article 3.11 is an
example of a technical specification prepared for a

public agency having standard documents. (For a
discussion of general provisions, see Art. 3.6.)

3.2 Contract Documents and
Contracting Procedures

The implementation of contracts between owners
and contractors for construction work requires that
the parties observe certain legal formalities. Such
steps are evidenced by executedwritten documents
that, together with the plans and specifications,
constitute the contract documents. The nature and
content of the contract documents vary with the
owner agency that sponsors the improvement and
the procedure employed for the receipt of bids.

It is standard practice for government and other
public agencies at all levels to provide for public
letting of contracts for public works. In such cases,
sealed bids are invited by advertising in various
news media for stated periods. After bids are
opened, publicly read aloud, tabulated, and eval-
uated, the low bidder is determined.

It is customary to issue the plans and specifica-
tions to prospective bidders who apply and pay
stated charges. In most cases, proposals must be
accompanied by a proposal guaranty in the form of
either a certified check or a surety bond, to ensure
that the successful bidder will enter into a contract.
If an award is made, the proposal guaranty is
returned. If the low bidder fails to execute the
contract, the amount of the certified check will be
forfeited as liquidated damages or obligations of the
surety under the bond will be enforced as
compensation to the owner for the cost of awarding
the contract to the next lowest bidder or for the
added cost of readvertising. As a general rule,
proposals are acceptable from competent bidders
(evidenced by statements of experience and finan-
cial responsibility submitted to the owner). Forms
for these usually are included in the project manual.

Under the foregoing procedure, the contract
documents generally comprise the advertisement
(instruction to bidders may be either included or
separately provided); proposal, properly executed;
contractor’s progress schedule; resolution of award
of contract; executed form of contract; contract
payment and performance bonds, plans and
specifications; supplementary agreements; change
orders; letters or other information, including
addenda (Art. 3.2.3); and all provisions required
by law to be inserted into the contract, whether
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actually inserted or not. All the documents con-
stitute one legal instrument.

3.2.1 Adoption of Standards by
Reference

Sometimes standard specifications, such as a state
department of transportation specification, are
made part of the contract by reference to their
title only. By this reference, the standard specifica-
tions effectively become a part of the contract
documents as if a copy of them were included with
the contract documents. Language stipulating this
should be included in the general or supplemental
conditions. (See Art. 3.9.3.)

3.2.2 Noncollusion Affidavits

When required by law, a noncollusion affidavit
must accompany the submission of the proposal.
This affidavit certifies that the bid has been
submitted without collusion or fraud and that no
member of the government agency or officer or
employee of the owner is directly or indirectly
interested in the bid.

3.2.3 Contract Revisions

For various reasons, revisions of the contract
documents become necessary between issuance of
the invitation or advertisement for proposals and
the termination of the contract. Such revisions may
be classified as addenda, stipulations, change
orders, or supplementary agreements.

Addenda are revisions of the contract documents
made during the bidding period. They mainly are
concerned with changes in the contract drawings
and specifications due to errors or omissions, with
the necessity for clarification of parts of these
documents, as revealed by questions raised by
prospective bidders, orwith changes required by the
owner. An addendum is also issued to notify bidders
when a bid-opening date has been postponed.

Addenda should be delivered sufficiently in ad-
vance of the bid-openingdate to permit all persons to
whom contract documents have been issued tomake
the necessary adjustments in their proposals. Bidders
must acknowledge receipt of all addenda; otherwise,
their bids should never be accepted.

Stipulation is a written instrument in which the
successful bidder agrees, at the time of execution of

the contract, to a modification of the contract terms
proposed by the owner.

Change order is a written order to the con-
tractor, approved by the owner and signed by the
contractor and the engineer, for a change in the
work from that originally shown by the drawings
and specifications. Usually, under a change order,
the work is considered as being within the general
scope of the contract. The owner, represented by
the engineer, may issue the order to the contractor
unilaterally, with payment provided for by contract
unit prices, negotiated price, or force account.

A change order may apply to changes affecting
lump-sum work or to increases and decreases in
quantities of work to be performed under the
various items in a unit-price contract. The changes
in quantity will be evaluated at the contract unit
prices and the contract total amount adjusted
accordingly. But if the total cost change amounts to
more than a specified percentage, say 25%, of the
total contract price, a supplementary agreement
acceptable to both parties to the contract should be
executed before the contractor proceeds with the
affected work.

Supplementary agreement is a written agree-
ment used for modifying work considered outside
the general scope and terms of the contract or for
changes in work within the scope of the contract
but exceeding a stipulated percentage of the ori-
ginal amount of the contract. The agreement must
be signed by both parties to the contract and the
written consent of the company that issued the
payment and performance bonds for the project
should be obtained.

3.3 Types of Contracts

Construction contracts for public works are almost
always let on a competitive-bid basis. Usually, such
contracts are of either of two types—unit price or
lump sum—depending on the method of paying
the contractor. Contracts for construction for
private owners may be either competitive-bid or
negotiated, but in either case, they generally are of
the same two types (see also Art. 4.4).

3.3.1 Unit-Price Contract

When it is not possible to delineate on the drawings
the exact limits for the various items of work in the
contract, the work is broken down for payment
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purposes into major elements with respect to the
kind of work and trades involved. Each element
designated as a payment item, with its number of
estimated units, called estimated quantity, is listed,
in the proposal, and the bidders are required to
write in a bid price for each unit. An example is the
number of cubic yards of concrete to be bid at a unit
price per cubic yard.

The total bid is obtained by summing the
amounts, in dollars, for all items listed in the
proposal, arrived at by multiplying the estimated
number of units for each item by the corresponding
unit-price bid. The total bid becomes the basis for
comparison of all bids received to establish the low
bid uponwhich the award of contract will be made.
Payment to the contractor will be made on the basis
of the measured actual quantity of each item
incorporated into the work, at the contract unit
price (see also Art. 4.7.6).

3.3.2 Lump-Sum Contract

When it is possible to delineate accurately on the
drawings the limits of work comprised in the
contract, whereby the bidder can make a precise
quantity survey as the basis for the bid, a lump-
sum contract is employed. For such a contract, it is
imperative that the drawings and specifications be
comprehensive and show in complete detail all
features and requirements of the work. Compen-
sation to the contractor is made on the basis of the
lump-sum bid to cover all work and services
required by the drawings and specifications (see
also Art. 4.4).

3.3.3 Contract with Lump Sum and
Unit Prices

It is not unusual to combine unit and lump-sum
prices in the same contract; for example, an entire
structure completely detailed on the drawings will
be listed in the proposal as a lump-sum item,
whereas unit prices may be required for features of
variable quantities, such as excavations, or lengths
of bearing piles.

3.3.4 Negotiated Contract

On occasion, public-works contracts and, more
often, private-works contracts, are negotiated.
These contracts may be prepared on the basis of

one or more of several different payment methods.
Some of the more widely used are:

Lump sum or unit price or combination

Cost reimbursable with a ceiling price and fixed fee

Cost reimbursable plus a fixed fee

Cost reimbursable plus a percentage of cost

Construction-management contract

In addition, incentives may be added.
For a negotiated contract, the owner chooses a

contractor recognized for dependability, experi-
ence, and skill, and in direct negotiation establishes
the terms of the agreement between them and the
amount of the fee to be paid. For public agencies,
factors contributing to the selection of a contractor
are ordinarily determined by the prequalification
or qualification procedures, using questionnaires
and investigation. Such questionnaires are readily
adaptable for use on contracts to be negotiated by
private owners.

A negotiated lump-sum or unit-price agree-
ment is negotiated around the engineer’s estimate.
A fixed percentage for overhead and profit is
determined and agreed to, and the labor andmater-
ial prices of the contractor and those of the engi-
neer’s estimate are adjusted by mutual agreement.

In a cost-reimbursable agreement with a
ceiling price, the contractor receives reimburse-
ment for all costs as prescribed in the agreement up
to a maximum cost. The contractor receives a fixed
fee, which will not vary with the cost of the work
and otherwise is negotiated similarly to the cost-
plus-fixed-fee type of agreement.

The determination of the fee to be paid the
contractor under a cost-plus-fixed-fee agreement,
which will be fair and reasonable to both parties to
the contract, requires definitive plans, an estimate
of the construction cost, and a knowledge of
the magnitude and complexities of the work, the
estimated time of completion, and the amount of
work to be done under subcontracts. The terms
of the contract must therefore set forth the methods
for control and approval of expenditures and
determination of the actual cost.

Under a cost-plus-percentage-of-cost contract,
the contractor’s profit is based on a fixed per-
centage of the actual cost of the work. This form is
less desirable than the fixed fee since the
contractor’s compensation increases with increase
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in construction cost. This creates a situation where
there would be no incentive for the contractor to
effect any economies during construction.

A construction-management agreement re-
quires the contractor to divide the work into
segments, usually by trade. The contractor takes
bids for the work from a group of subcontractors
and awards the work to them. The prime contractor
usually performs a certain prescribed segment of
the work and coordinates the work of others. The
owner reimburses the prime contractor for all the
subcontractors’ work and for the contractor’s work
plus a small profit and pays a negotiated fee for
management of the subcontracts.

In some states, public-agency projects of larger
size are required to be bid by separate trades, such
as general civil; mechanical; heating, ventilating,
and air conditioning (HVAC); and electrical. To
accommodate this and to ensure proper contract
management, some specifications have been writ-
ten to require the general civil contractor to include
an item for construction contract administration of
the other trades. Bids for all major trades are taken
by the owner with direct assignment of the me-
chanical, HVAC, and electrical subcontractors to
the general civil contractor. In effect, the general
civil contractor signs a construction management
agreement along with an agreement for completion
of the general civil work. The specifications require
the bid of the civil contractor to include costs to
account for coordination and control of the
subcontractors to the same degree as if the civil
contractor had taken direct bids and signed
agreements with the various trade subcontractors.

Incentive-type contracts vary. The basic pre-
mise is that the owner will pay bonuses for econ-
omic construction and earlier completion and that
the contractor may have to suffer for inefficiency
and late completion.

3.3.5 Specialty Contracts

Special situations sometimes dictate a departure
from the ordinary contract-letting procedure (Art.
3.2). Examples are contracts for the procurement
and installation of highly specialized equipment
and machinery, such as toll-collection facilities and
communication systems.

For projects in the private sector, instead of
advertising publicly for bids, the owner in such
cases usually invites proposals from a selected
group of contractors especially qualified and

generally recognized as specialists in the manu-
facture and installation of such facilities. When
competition is possible, it is so arranged. The
contract documents prepared by the owner’s
engineer in such instances are as described in Art.
3.2, with certain exceptions. Since advertisement is
not used, this and related items of the documents
are not included, but the contracting procedure is
substantially that followed for contracts publicly
bid. Public agencies can use a modified procedure
that involves preparation of and public bid on a
prequalification bid package, prepared by their
engineers.

See also Art. 3.8.

3.4 Standard Specifications

Government agencies and many other public
bodies sponsoring public works publish “standard
specifications,” which establish a uniformity of
administrative procedure and quality of con-
structed facilities, as evidenced by specific require-
ments of materials and workmanship. A sponsor’s
standard specifications usually contain infor-
mation for prospective bidders, general require-
ments governing contractual procedures and
performance of work by a contractor, and technical
specifications covering construction of the particu-
lar work that lies within their jurisdiction. High-
ways, bridges, buildings, and water and sanitary
works are examples of the types of improvements
for which agencies may have standard specifica-
tions. Standard specifications, published period-
ically, may be updated in the interim by issuance of
amendments, revisions, or, supplements.

So that the specifications for a particular
contract are completely adapted to the work of
that contract, the standard specifications almost
always require modifications and additions. The
assembled modifications and additions are
known as supplementary specifications, special
provisions, or special conditions. In conjunction
with the standard specifications, they comprise the
specifications for the work (see also Art. 3.11).

3.5 Master Specifications

Whereas published standard specifications are
commonplace with government and other agencies
(Art. 3.4), master specifications are useful tools for
design organizations that serve private clients. A
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master specification covers a particular item of
construction, such as excavation and embankment,
concrete structures, or structural steel. It contains
requirements for most possible conditions and
construction that can be anticipated for that
particular item. Master specifications are prepared
in-house. (Engineers who work primarily for
agencies that impose their own standards as the
basic text for project specifications will find only
limited uses for master specifications.)

When applying a master specification to a
specific project, the specifications engineer deletes
those requirements that do not apply to the project.
Thus, use of a master specification not only effects a
reduction in the time required to produce a
contract specification but serves as a checklist and
minimizes errors and omissions. Another import-
ant advantage of a master specification is that the
edited text can be used directly for review without
waiting for typing to be completed. When editing a
master specification, however, failure to delete
non-applicable provisions results in both encum-
bering and increasing the length of the project
specifications. In addition, non-applicable pro-
visions are confusing to contractors and others
using the final documents.

To remain effective, a master specification must
be periodically updated to incorporate current
practices or new developments. Out-of-date infor-
mation can never be considered acceptable in
project specifications.

3.6 General Provisions of
Specifications

The general provisions set forth the rights and
responsibilities of the parties to the construction
contract (owner and contractor) and the surety, the
requirements governing their business and legal
relationships, and the authority and responsibil-
ities of the engineer. These articles are often
mistakenly called “the legals” or the “boilerplate.”

When a contracting agency maintains published
standard specifications, the specifications for a
project comprise these standards and, in addition,
the modifications and additions necessary for the
particular requirements of the project, generally
called the special provisions.

Onprivately ownedwork,where generally there
are no owner-published standard specifications,
the specifications are especially tailored to fit the

requirements of the project. A substantial part of
standard general provisions is pertinent to such
contracts. Requirements peculiar to the nature of
the work are added, as necessary. Parts of the
general provisions that pertain to legal require-
ments inherent in a public agency’s corporate
existence naturally are not included in a contract
for privately owned construction. For example,
most public-agency charters require protection
with performance and payment bonds, while
private owners can contract for work without
any bonds. This saves cost for the private owner
but puts that owner at greater risk in the event
the contractor fails to perform or pay suppliers,
workers, or subcontractors.

The general provisions may be set forth as
detailed under the following subsections:

Definitions and Abbreviations n This
section covers abbreviations and definitions of
terms used in the specifications.

Bidding Requirements n This section deals
with preparation and submission of bids and other
pertinent information for bidders (Art. 3.8.1 & 3.8.2).

Contract and Subcontract Procedure n

This section includes award and execution of the
contract, requirements for contract bonds, sub-
mission of progress schedule, recourse for failure to
execute the contract, and provisions for subletting
and assigning contracts.

Scope of the Work n This section presents a
statement describing the work to be performed;
requirements for maintenance and protection of
highway and railroad traffic, where involved;
cleaning up before final acceptance of the
project; and availability of space for contractor’s
plant, equipment, and storage at the construction
site. Also, a limit is set on the permissible deviation
of actual quantities from estimated quantities of
the proposal without change in contract unit price.

Control of theWork n This section deals with
the authority of the engineer, plans, specifications,
shop and working drawings, construction stakes,
lines, and grades; inspection procedures; relations
with other contractors at or adjacent to the site;
provision of a field office and other facilities for the
engineer needed in administration of the contract
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and control of the work; materials inspection,
sampling, and testing; handling of unauthorized or
defective work; contractor’s claims for additional
compensation or extension of time; delivery of
spare parts, record documents; acceptance of work
upon completion of project; and warranty
maintenance.

Legal and Public Relations n This section
of the general provisions deals with legal aspects
that determine the relations between the contrac-
tor and the owner agency and between the
contractor and the general public. It sets up the
requirements to be observed and protective
measures to be taken by the contractor so that
the liabilities for actions arising out of the
prosecution of the work are properly oriented and
provided for. Topics included are the disclaimer of
any personal liability upon the contracting officer
or the agency, the engineer, and their respective
authorized representatives in carrying out the
provisions of the contract or in exercising any
power or authority granted them by virtue of their
position; in such matters, they act as agents and
representatives of the owner agency, such as
federal government, state department, municipal-
ity, or authority.

Other features of legal and public relations that
control contractors’ procedures are damage claims;
laws, ordinances, and regulations; responsibility
for work; explosives; sanitary provisions; public
safety and convenience; accident prevention;
property damage; public utilities.

Damage Claims. Indemnification and save-
harmless provisions are invoked to protect
owners and their agents. The protection extends
to suits and costs of every kind and description and
all damages to which they may be subjected by
reason of injury to person or property of others
resulting from the performance of the contract
work or through negligence of the contractor, use of
improper or defective machinery, implements, or
appliances, or any act or omission on the part of the
contractor or contractor’s agents or employees.
These provisions are made to apply to subcontrac-
tors, material suppliers, and laborers performing
work on the project.

These requirements are often implemented by
requiring the contractor to provide insurance of
specified character and in specified amounts as will
provide adequate protection for the contractor, the

owners, their successors, officers, agents, or assigns
and for others lawfully on the site of the work
against all claims, liabilities, damages, and acci-
dents. Insurance types and amounts are generally
specified in the special provisions. However,
neither approval nor failure to disapprove insur-
ance furnished by the contractor releases the
contractor of full responsibility for all liability
inherent in the indemnification and save-harmless
provisions. Generally included in the insurance to
be carried by the contractor and in required
minimum amounts of coverage established on the
basis of loss in any one occurrence are:

Workmen’s Compensation Insurance, statu-
tory, as applicable. It should be extended where
warranted to include obligations under the Long-
shoremen’s and Harborworkers’ Compensation
Act and Admiralty law.

Contractor’s Comprehensive General Liability,
including Contractual Liability, with Bodily Injury
Liability and Property Damage Liability. It should
be augmented, by the prime contractor when there
are subcontractors concerned, by Contractor’s
Protective Liability Insurance on the prime contrac-
tor’s behalf and Comprehensive General Liability on
behalf of each subcontractor. Policies should pro-
vide coverages for explosion, collapse, and other
underground hazards (XCU coverage) when such
hazards are incident to the work. To cover a lapse of
time between the contractors’ completion of the
work and the owner’s acceptance, the policies
should bear endorsement for completed operations
coverages. Also, Contractual Liability Insurance
policies should bear endorsements noting accep-
tance by the underwriters of the indemnification
and save-harmless clauses.

Comprehensive Automobile Liability provid-
ing coverage of all owned or rented vehicles and
automotive construction equipment and with
coverages of Bodily Injury Liability and Property
Damage Liability.

Builder’s Risk providing coverage of loss due
to damage to a structure from fire, wind, etc.

Owner’s Protective Public Liability and Prop-
erty Damage Insurance, a separate original Public
Liability, and Property Damage Insurance (Own-
er’s Protective) should be provided by the con-
tractor, designating the owner, successors, officers,
agents, and employees as the named insured with
respect to all operations performed by the
contractor. Some specifications require the owner
to maintain property insurance to cover full value
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of the project in addition to property insurance
provided by the contractor. This owner-provided
insurance will protect the owner from damage, by
someone other than the contractor, to property that
has been accepted and paid for prior to final
acceptance.

Protection and Indemnity Insurance, or com-
parable coverage, should be carried by contractors,
where applicable, with respect to all watercraft
used by or operated for them, chartered for
otherwise, covering bodily injury liability and
property-damage liability. (See also Art. 4.16.)

Insurance is a specialized field. Hence, the
specifying of insurance coverage should be left to
those experienced in that field.

Laws, Ordinances, and Regulations. The pertinent
federal and state laws, rules, and regulations, and
local ordinances that affect those engaged or
employed on the project, the materials or equip-
ment used, or the conduct of the work are cited. All
necessary permits and licenses for the conduct of
the work are often specified to be procured by the
contractors at their expense. Frequently the
engineer prepares construction permits for the
owner when those permits affect the final design of
the project.

Responsibility for Work. Contractors are required
to assume full responsibility for materials and
equipment employed in the construction of the
project. They are prohibited from making claim
against the owner for damages to such materials
or equipment from any cause whatsoever. Until
final acceptance, the contractor is responsible for
damage to or destruction of the project or any part
thereof due to any cause, except for damage caused
by owner-operated equipment. The contractor is
required to make good all work damaged or
destroyed, except that caused by others, before
final acceptance of the project and to include all
costs thereof in the prices bid for the various
scheduled items in the proposal.

Explosives. The use, handling, and storage of
explosives are required to conform to regulations
of government agencies controlling these features
of the work. Proper means are required to be used
to avoid blasting damage to public and private
property and construction personnel.

Sanitary Provisions. The contractor is required to
provide and maintain suitable sanitary facilities
for personnel in accordance with the requirements

of federal, state, and local agencies having
jurisdiction.

Public Safety and Convenience. This article
provides that the contractor conduct the work so
as to inconvenience as little as possible the public
and residents adjacent to the project and provide
protection for persons and property. The contractor
must install temporary crossings to give access to
private property. Also, measures must be taken to
prevent deposits of earth or other materials on
roads and thoroughfares on which hauling
equipment is operated and to remove promptly
such deposits, if they occur, and thoroughly clean
the surfaces. The contractor must employ
construction methods and means to keep flying
dust to a minimum.

Accident Prevention. This article provides for
observance of safety provisions outlined in the
rules and regulations of public agencies func-
tioning in this field (e.g. OSHA). It is the
contractor’s responsibility to provide safe
working conditions on the project. The contractor
is held fully responsible for the safe prosecution of
the work at all times.

Property Damage. This article defines the con-
tractor’s obligations when entering upon or using
private property in carrying out the work and in
connection with any damage to that property.

Public Utilities. Through this article the con-
tractor’s attention is directed to the possibility of
encountering public and private utility installa-
tions that either are obstructions to the prosecution
of the work and need to be moved out of the way
or, if not, must be properly protected during con-
struction. It sets up the procedures to be followed
and establishes costs to be absorbed by the
contractor as well as the utility companies and
the public agency in accordance with agency policy
and laws dealing with such situations.

Abatement of Soil Erosion, Water Pollution, and
Air Pollution. Through this article, the contractors
are reminded of their responsibility for minimizing
erosion of soils and preventing silting and muddy-
ing of streams, irrigation systems, impoundments,
and adjacent lands. Pollutants such as fuels,
lubricants, and other harmful materials are not to
be discharged into soils or near streams, im-
poundments, or channels. No burning of any
material is permitted.
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Prosecution and Progress n This section
of the general provisions deals with such pertinent
considerations as commencement and prosecution
of the work, time of completion of the contract,
suspension of the work, unavoidable delays,
annulment and default of contract, liquidated
damages, and extension of time.

Commencement and Prosecution of the Work.
This article establishes the date on which work is to
start and from which contract time is to run. It
requires that construction proceed in a manner
and sequence ensuring completion established by
the contractor’s progress schedule previously re-
viewed and accepted by the engineer. It describes
whatever limitations of operations there may be at
the site of work, including traffic, work by others,
and schedule of stage completion. It also requires
that the ability, adequacy, and character of workers,
construction methods, and equipment be suitable
for full prosecution of the work to completion in
the time and manner specified.

Time of Completion. It is advantageous to specify
time of completion in calendar days from date of
commencement of work rather than working days
because the actual determination of a working day
is often a cause of contention. Herein may be
specified stage completion when it is to the owner’s
advantage to have occupancy of a part of the work
prior to completion of the entire contract or where a
priority of construction of a particular feature of the
work is essential to subsequent procedures.

Suspension of Work. This article covers the usual
conditions under which the owner may suspend
work, in whole or in part, for such period of time
as may be deemed necessary, without breach of
contract, and the period of time that suspension
may be effected without allowance of compensa-
tion. These conditions may include weather,
owner’s or adjacent owner’s operations, or other
conditions unfavorable for prosecution of the work
and the contractor’s failure to perform in
accordance with provisions of the contract or to
correct conditions unsafe for workers or the general
public.

Unavoidable Delays. For delays for any reason
beyond the contractor’s control, other than those
caused by suspension of the work, the contractor
may be granted an extension of the contract time.
This citation, however, gives the contractor no right
or claim to additional compensation unless the

contract specifically provides for such compen-
sation.

Annulment and Default of Contract. Provision is
made for terminating the contract as follows:

For annulment: A public officeholder acting in
the public interest or a national or state agency
ordering a work stoppage may result in the
owner’s annulment of a contract. With a contractor
not in default, settlement is usually made for work
completed and proper costs of work in progress
and for moving from the site, with no allowances
for anticipated profit. Also, the owner may annul a
contract when a contractor is found to have
compensated others for soliciting a public contract,
thus violating the warranty of noncollusion with
others.

For default: When a project or any part of it has
been abandoned, is unnecessarily delayed, or
cannot be completed by the contractor within the
time specified, or on which the contractor willfully
violates terms of the contract or carries out the
contract in bad faith, the owner usually has
just cause to declare the contractor in default on
the contract and notify the contractor to discon-
tinue work on the project. When a contractor is in
default, the owner may make use of contractor-
furnished material and equipment to complete the
project through the contractor’s surety or by other
means considered necessary for completion of the
contract in an acceptable manner. All costs, over
and above contract costs, for completing the pro-
ject are recoverable from the contractor or the
contractor’s surety.

Liquidated Damages. Provision is made for the
contractor to pay the owner a sum of money for
each day of delay in completing specified stages or
the complete contract beyond the dates due. This
agreement on damages prior to breach of contract
avoids litigation and dispute over almost unde-
terminable actual damage while providing an
incentive to the contractor to complete work on
time. When the specified sum of money is un-
supportable as representative of the actual damage
suffered by the owner in added costs, it becomes,
in fact, a penalty for delayed completion and
unenforceable in the courts.

Extension of Time. This article establishes certain
conditions that will be considered just cause for
an extension of the time stipulated in the contract
for completion of the project. These conditions may
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include change orders adding to the work of the
contract, suspension of work, or delay of work for
other than normal weather conditions.

Measurement and Payment n This section
of the general provisions provides for measure-
ment of quantities of the completed work; scope of
payment; change of plans and consequent methods
of payment; procedures for partial and final pay-
ments; termination of contractor’s responsibility;
and guaranty against defective work.

Measurement of Quantities. This article stipulates
that all completed work of the contract will be
measured for payment by the engineer according
to United States, international or other standard
measures.

Scope of Payment. This article establishes that
payment for a measured quantity at the unit-price
bid will constitute full compensation for perfor-
ming and completing the work and for furnishing
all labor, materials, tools, equipment, and all else
necessary and incidental thereto.

Change of Plans. Provision is made for payments
pertinent to changes in the work; i.e., the measured
quantities of work completed or materials fur-
nished which are greater than or less than the
corresponding estimated quantities listed in the
proposal and the quantitative limits of such
changes permitted by change orders; the context
of the change order, inclusive of kind and character
of work, materials to be furnished, and changes in
contract time of completion; supplementary agree-
ment for changes in contract prices of scheduled
items and the performance of work not identified
with any scheduled item in the proposal.

Payment. This article establishes the procedure
by which payment will be made for the actual
quantity of authorized work completed and ac-
cepted under each item listed in the proposal either
at the unit-price bid or at the unit price stipulated
in the supplementary agreement.

The procedure usually provides for partial
payments to be made periodically. These payments
are based on approximate quantities of work
completed during the preceding period, as
measured by the engineer and attested to by
certificates for payment. The owner may retain a
percentage of the amount of each certificate,
pending completion of the contract. Upon comple-
tion and acceptance of the contract, a final

certificate of cost prepared by the engineer and
approved by the owner determines the total
amount of money due the contractor and from
which previous payments on account will be
deducted. Final payment is made upon satisfactory
representation by the contractor that there are no
outstanding claims against the contractor filed with
the owner, that the contractor has satisfied or
arranged for payment of all due obligations in-
curred personally and by subcontractors in carry-
ing out the project, as evidenced by final releases of
liens, and that whatever guaranty bond may be
required has been posted.

Termination of Contractor Responsibility. This
article establishes that upon completion and
acceptance of all work included in the contract
and payment of final certificate, the project is
considered complete and the contractor is released
from further obligation and requirements.

Guaranty against Defective Work. A guaranty
period is established for all or portions of the work,
together with an amount of guaranty, usually
calculated as a percentage of the contract cost. A
guaranty bond is furnished by the contractor and
conditioned to replace all work and all materials
that were not performed or furnished according to
the terms and performance requirements of the
contract and to make good defects that become
apparent before the end of the guaranty period.

Dispute Resolution. Some specifications stipu-
late that disputes are to be handled by binding
arbitration. Other specifications require disputes to
go directly to court with the location of venue
usually stipulated to be in the county of the
owner’s business location.

3.7 Technical Specifications

These specifications, which are described briefly in
Art. 3.1, may take several forms. One or more of
these forms may be selected to serve best the
purpose for which the specifications are prepared.
Types of technical specifications in common use
are:

Materials and workmanship specifications, com-
monly called descriptive specifications

Material procurement specifications

Performance specifications (procurement)
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Materials and Workmanship Specifica-
tions n This type of specification is almost
universally used on construction contracts. It is
comprehensive in its coverage of the principal
factors entering into the prosecution and com-
pletion of the work covered by the contract. These
factors include the general and special conditions
affecting the performance of the work, material
requirements, construction details, measurement
of quantities under the scheduled items of work,
and basis of payment for these items.

Material Procurement Specifications n

These specifications are used on projects of
considerable magnitude requiring many separate
general construction contracts, usually in simul-
taneous operation and under which the types of
construction are similar. For example, material
procurement specifications may be desirable for a
considerably long highway involving the construc-
tion of grade-crossing structures of structural steel
or precast and prestressed concrete items. In such
cases, it has often been found advantageous to
separate contracts for the structural steel or pre-
stressed concrete from the general contracts for the
overall project. This procedure ensures uniformity
and availability of the materials. It facilitates
construction by scheduling deliveries to coincide
with the general contractors’ needs for these items
at any particular location throughout the entire
project. A similar procedure may also be used for
the procurement of other construction materials in
quantity.

The specifications for contracts of this nature
contain, besides fabrication processes, all the
elements of materials and workmanship specifica-
tions, except for the field construction details. If
erection of the items is to be included in the
procurement specifications, the procedure is the
same as for materials and workmanship speci-
fications.

Performance Specifications n These spe-
cifications are used to a great extent in procurement
contracts for machinery and plant operating
equipment, as distinct from material procurement
contracts. Contracts for machinery and equipment
may be let separately by the owner prior to a
construction contract under which installation will
be made, to ensure delivery to the job in time for
installation within the scheduled construction

sequence. Advance letting of procurement con-
tracts is usually necessary because of the great
amount of time consumed in the manufacture of
such items. In general, performance specifications,
in addition to defining the materials entering into
the manufacture of equipment, with all the
pertinent physical and chemical properties, pre-
scribe those characteristics that evidence equip-
ment capability under actual operating conditions.
Thus, the specifications must completely define
quality, function, and other requirements that must
be met. Since a performance specification requires
samples, tests, affidavits, and other supporting
evidence of compliance, it tends to increase
contractor’s costs for furnishing the items and
engineer’s costs for checking submitted data. It
also adds to the designer’s responsibility for an
unsatisfactory or inadequate product.

Requirements for tests and certification of
the results are set up in the specifications in
accordance with test procedures established by the
appropriate industry associations.

When not critical from the standpoint of
manufacture and delivery schedules, machinery
and equipment may be covered by the construction
specifications. For a typical technical specification,
see Art. 3.12.

3.7.1 Materials Specifications

Under this division of standard specifications are
prescribed the various materials of construction to
be used in the work and their properties. The
principal properties to be considered in the
preparation of specifications of materials for
construction are:

1. Physical properties, such as strength, durability,
hardness, and elasticity

2. Chemical composition

3. Electrical, thermal, and acoustical properties

4. Appearance, including color, texture, pattern,
and finishes

Materials specifications should also include
procedures and requirements to be met in inspec-
tions, tests, and analyses made by the manufac-
turer during manufacture and processing of the
material and later by the owner. Note should be
made as to whether a material is to be inspected at
the shop or mill during manufacture and the
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number of test specimens, identified with the
material proposed to be furnished, that will be
furnished to the owner for test.

In addition, the specifications should cover the
protection necessary in the interval between
manufacture and processing of the materials and
their incorporation into the work. Some materials
are subject to deterioration or damage, under
certain conditions of exposure, during stages of
transportation, handling, and storage.

See also Art. 3.7.3.

3.7.2 Reference Standards

Standards published as reference specifications for
construction materials and processes by profes-
sional engineering societies, government agencies,
and industry associations are widely followed for
construction work. The recommendations of these
organizations are the bases of current construction
practice, particularly with regard to quality of
materials and, in some cases, fabrication practices,
construction methods, and testing requirements.

3.7.3 Arrangement and Composition
of Technical Specifications

The general provisions, as Division 1 of the
specifications are followed by the various divisions
of the technical specifications in numerical order
and in sequence generally based on a logical order
of construction stages for progressing the work. For
example, in the Construction Specifications In-
stitute 16-division MASTERFORMAT, successive
divisions are:

Division 2 † Underground, Pavement, and Site Work:
Section 02010—Subsurface Exploration; Section
02100—Clearing and Grubbing; Section 02110—
Removal of Structures and Obstructions; Section
02200—Excavation and Backfill; Section 02552—
Precast Concrete Structures; Section 02600—Pave-
ments, Curbs, and Walks; Section 02710—Fencing;
Section 02800—Sodding, Seeding, and Mulching;
Section 02900—Landscaping

Division 3 † Concrete: Section 03100—Waterstop;
Section 03200—Concrete Reinforcement; Section
03300—Cast-in-Place Concrete; Section 03350—
Concrete Tank Bottoms; Section 03400—Precast
Concrete Structures

Division 4 † Masonry: Section 04200—Masonry

Division 5 † Metals: Section 05100—Miscellaneous
and Structural Steel; Section 05120—Aluminum
Plates and Covers; Section 05200—Steel Joists;
Section 05300—Metal Decking; Section 05530—
Metal Floor Grating; Section 05540—Iron Castings;
Section 05550—Stair Nosings; Section 05560—Steel
Stairs and Platforms; Section 05700—Steel Storage
Tanks

Division 6 † Wood and Plastics: Section 06100—
Rough Carpentry; Section 06110—Stop Planks;
Section 06200—Finish Carpentry; Section 06610—
Fiberglass Gratings; Section 06615—Fiberglass
Ceiling Panels; Section 06620—Fiberglass Han-
drailing; Section 06640—Fiberglass Cover Plates

Division 7 † Thermal and Moisture Protections:
Section 07110—Expansion Joints; Section 07120—
Mastic and Asphalt Joints; Section 07150—Water-
proofing and Dampproofing; Section 07200—Wall
Insulation; Section 07250—Roof Insulation; Section
07400—Preformed Metal Siding; Section 07500—
Membrane Roofing; Section 07600—Sheet Metal
and Flashing; Section 07800—Roof Accessories;
Section 07900—Sealants and Caulking

Division 8 † Doors and Windows: Section 08100—
Steel Doors and Frames; Section 08200—Alumi-
num Doors and Frames; Section 08320—Rolling
Metal Doors; Section 08350—Folding Doors; Sec-
tion 08500—Aluminum Windows; Section 08700—
Finish Hardware; Section 08800—Glazing

Division 9 † Finishes: Section 09200—Lath and
Plaster; Section 09300—Tile; Section 09500—Acous-
tical Ceilings; Section 09800—Concrete Coatings;
Section 09650—Resilient Flooring; Section 09900—
Painting and Coatings

Division 10 † Specialties: Section 10200—Rolling
Stock; Section 10310—Portable Radios; Section
10320—Weigh Scale; Section 10400—Food Service
Equipment; Section 10500—Shop Equipment; Sec-
tion 10520—Fire Extinguisher; Section 10600—
Movable Partitions; Section 10610—Toilet Par-
titions; 10700—Plaques and Signs; Section
10800—Toilet Room Accessories

Division 11 † Equipment and Systems: Section
11000—Air Diffusion Equipment; Section 11120—
Air Blowers; Section 11230—Chlorination System;
Section 11260—Effluent Filter; Section 11430—
Scum System; Section 11480—Incineration Sys-
tems; Section 11600—Mixing Equipment; Section
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11700—Pumping Equipment; Section 11800—Sam-
pler Equipment; Section 11810—Rotary Fine
Screens; Section 11820—Sludge Degritting Equip-
ment; Section 11830—Gravity Sludge Thickeners;
Section 11831—Odor Control Systems; Section
11950—Fiberglass Weirs and Troughs

Division 12 † Furnishings: Section 12100—Interior
Furnishings

Division 13 † Special Construction: Not used.

Division 14 † Conveying Systems: Section 14300—
Hoists and Cranes; Section 14500—Belt Conveyors;
Section 14600—Screw Conveyors

Division 15 † Mechanical: Section 15100—General
Mechanical Requirements; Section 15200—Piping;
Section 15210—Valves; Section 15250—Sluice and
Slide Gates; Section 15400—Plumbing; Section
15600—Heating, Ventilating and Air Conditioning
(HVAC); Section 15700—Fuel System

Division 16 † Electrical, Instrumentation and Controls:
Section 16000—Electrical; Section 16500—Instru-
mentation and Controls; Section 16600—Super-
visory Data and Control Acquisition (SCADA)
System; Section 16720—Fire Detection System

As indicated above, each division is composed
of sections. The detailed specifications for each
section (for example, Section 04200, “Masonry,”
under Division 4) are generally arranged under the
following headings:

1. Description

2. Materials

3. Construction Requirements

4. Method of Measurement

5. Basis of Payment

Items 4 and 5 may be combined under a single
heading, “Measurement and Payment.”

Description n Under this heading, a concise
statement is made of the nature and extent of the
work included in the section and its pertinent
features, including the general requirement that
work conform to the plans and specifications.

Materials n This article presents the require-
ments for the various materials involved in the
performance of the work of the section. If a separate
division on materials has been included as a part of

the technical specifications, simple references to
specific articles that detail required material
properties are made (see also Art. 3.7.1). If such a
division is not included, reference to standard
specifications of the professional engineering
societies, government agencies, and industry
associations are appropriate. When manufactured
products are not listed in available reference
standards, it is customary to name several of
proven quality and performance. Usually, three are
specified by name and manufacture, any one of
which is considered acceptable for use on the work.

Sometimes, owners prefer to limit the purchase
of items from one manufacturer to minimize their
spare parts requirements. This sole source procure-
ment may require specific justification for public
owners.

“Or Equal” n When a given construction
material or piece of equipment does not lend itself
readily to standard-specification designation or
easily describable specifications most public bodies
require the names of at least two or three suppliers
or the name of one supplier with the added phrases
“or equal,” “or approved equal,” “or equal as
approved by the engineer.” This requirement
promotes fair competition and complies with the
law for public bids in many states. In many
instances, the procedure originates in the office of
an attorney general or other public official and is
based on a ruling that competition is a requirement
of most public-works laws. In private-ownership
practice, the main reason for use of this procedure
is to obtain the best product for a client at the most
economical price.

The “or equal” clause has often been a source
of contention among engineers and contractors.
However, careful use of the “or equal” clause pro-
motes competition and can lower the delivered cost
of work items. Allowing substitutes lets contractors
bring their valuable experience with materials,
equipment, and suppliers to projects.

Use of the “or equal” clause requires the
engineer and the owner to be prepared and to
budget time to investigate and evaluate substi-
tutions offered by the contractor. The salient
features of the originally specified item should be
carefully documented and recorded for use during
evaluation of proposed substitutes.

Some specifications stipulate that the contractor
shall reimburse the engineer for the costs of such
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investigations and evaluations, including costs to
redesign affected project items, e.g., foundations,
electrical, and piping.

The specifications should require the contractor
to assume full responsibility for compliance with
all applicable provisions of the specifications on
approval of a substitution. An exception to this
occurs when the owner waives the requirements of
the specifications to take advantage of the lower
cost of a substitute, thereby relieving the engineer
of responsibility. Approval of substitutions should
always be given in writing.

Some specifications required bidders to offer
substitutions for major work items with their bids.
Under this scheme, the specifications prescribe the
exact items required. Bidders must describe sub-
stitutions in detail with accompanying product
specifications, drawings, catalog cut sheets, etc.
Also, the contractor must stipulate the amount to
deduct or add to the base bid for acceptance of the
offered substitution. This method allows the
engineer to review the proposed substitution along
with the rest of the bid, free from the pressures that
exist after contract award.

Construction Requirements n The primary
purpose of this article in the detailed specifications
for each work item is to prescribe the requirements
for its construction without relieving the contractor
of responsibility for the satisfactory accomplishment
of the end result. Among the principal features to be
stressed are workmanship and finish, with consider-
ation given to practical limitations in tolerances,
clearances, and other limiting factors. Necessary
precautions should be given for the protection of
the work and adjacent property. Methods of in-
spection and tests applicable to the work, with par-
ticulars as tooff-site inspectionatmill or shop, aswell
as inspection at the site, should be specified.

Specifications for workmanship should indicate
the results to be attained insofar as practicable.
Thereby, the contractor obtains latitude in selection
of construction procedures. In some instances,
however, it may be necessary to designate methods
to ensure satisfactory completion of the work, for
example, compaction of earth embankments or
shop and field welding procedures on steel
structures. It may also be necessary to specify
precautions and restrictions for purposes of pro-
tection and coordination of the work as a whole or
when adefinite sequence in construction operations

is made necessary by design conditions or to meet
conditions contemplated by the owner.

Measurement and Payment n This heading
combines method of measurement and basis of
payment. Every contract, regardless of type, must
include provisions for payment. For a unit-price
contract, the quantity of work completed under
each bid item listed in the proposal must be
measured by applying an appropriate unit of
measurement. Some items, such as assembled
units, are measured by the number required; others
are measured by linear foot, square yard, cubic
yard, pound, or gallon, as applicable.

The quantity to be considered for payment
should be clearly defined so as to cover all
deductions to be made for deficiencies and
unauthorized work performed beyond the limits
delineated on the plans or ordered by the engineer.
Partial and final payments for the actual quantity
of work completed and accepted can then be
computed. To determine the payment due, each
such quantity is multiplied by the corresponding
unit price bid by the contractor and the extended
subtotals for all items are totaled.

It is essential for payment purposes that the
specifications define precisely each bid item per
unit of measurement (cubic yard, linear foot, cubic
metre, etc.). The specifications should clearly and
fully state all the work and incidentals that should
be included by the bidder in the item for which the
unit price is to be submitted. When there are
operations closely associated with a particular item
of work for which separate payment is provided,
the specifications should make this clear to avoid
controversy or double payment for the work.

It is not uncommon in a unit-price contract to
include items for which lump-sum prices are
required. These are subject to all the conditions
governing unit-price items, except measurement
for payment and the right of the owner to vary the
quantity of work without change order. The cost of
all work and materials necessary to complete the
construction of the lump-sum items, as delineated
on the drawings and required by the specifications,
must be included in the lump-sum bid. Work
associated with construction of lump-sum items
but not made a part thereof must be indicated as
being included for payment under other bid items.

To facilitate partial payments for work per-
formed on lump-sum items as well as for contract
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lump-sum bids, the contractor should be required
to submit a breakdown for the components of
the work. This breakdown is referred to as the
schedule of values. The breakdown should include
quantities for the different types of work or trades
involved and unit prices applicable to each. When
extended and summarized, the prices should equal
the lump-sum bid for the completed item or
contract. The specifications should require sub-
mittal of the schedule of values prior to the
preconstruction conference. The schedule must be
approved by the engineer before it becomes
effective.

See also Art. 3.11 & 3.12.

3.8 Bidding and Award of
Contracts

It is standard practice for government and public
agencies to provide for the public letting of
contracts for public works. Sealed bids are invited
by advertising in newspapers and engineering
publications for legally required periods. The
advertisement should contain the following infor-
mation: issuing office, date of issue, date for receipt
of bids, location for receipt of bids and time of
opening of bids, brief description of work (iden-
tification of project), location of project, quantities
of major items of work, office where plans and
specifications can be obtained and charges for
them, proposal security, and rights reserved to the
owner. For private work, an invitation for bids is
issued by the owner to a selected group of
contractors. The invitation conveys much of the
information that would be included in an adver-
tisement that may apply to the particular project.

3.8.1 Bidding Requirements for
Public Works

Bidding requirements for public-works contracts
are usually defined in the general provisions of the
standard specifications for the particular agency.
The object of these requirements is to advise
prospective bidders of the routine to be followed
for submitting a bid and their eligibility to do so.
The principal points covered are:

Prequalification or Qualification n For a
bid to be acceptable, the bidder must have been
either prequalified with the contracting agency for

capability and financial standing, by submission
of documents furnishing required information
(updated to reflect the situation at bid time), or
otherwise qualified along the same lines by
furnishing evidence thereof with the bid. Some
states require that contractors be licensed, in which
case a record of the contractor’s license is filed with
the contracting agency.

Preparation and Delivery of Proposal n

Instructions for preparing a proposal on forms
furnished by the contracting agency are given to
avoid irregularities, which could nullify the bid.
Proposals must be signed and signatures legally
acknowledged before being placed in envelopes
(sometimes furnished for the purpose) and then
sealed. Receipt of all addenda issued during
the bidding period must be acknowledged on the
proposal form, where provision is made for this
purpose. Information requested of the bidder on
the exterior of the envelope (when one is
provided) must be entered in the spaces pro-
vided. A bid may be delivered by mail or
messenger but must be received before the time
set for opening; otherwise, it may not be accepted.
(See also Art. 4.3).

Proposal Guaranty n Public agencies always
require a guaranty that the bidder will execute
the contract agreement if awarded the contract.
The guaranty may be in the form of a surety
bond or certified check for a stated percentage of
the bid. Usually this is 5 or 10%, with maximum
limit of a fixed amount, but this could vary to
serve the interest of the particular agency. Some-
times both a surety bond and certified check are
required. The amount of the surety bond may
vary from 100% of the bid price down to 5% at
the discretion of the contracting agency. (See also
Art. 4.3.)

Proposal guaranties must accompany the pro-
posal. Bid securities are returned to all but the
lowest three bidders within a short time after bids
have been opened. Those of the lowest three
bidders are returned after a contract has been
executed.

Noncollusion Affidavit n A noncollusion
affidavit is generally required by public agencies
by law.
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3.8.2 Bidding Requirements for
Private Works

For private owners, the procedures for submitting,
receiving, and opening bids are more informal
since they are not subject to the laws governing
such procedures for public-works contracts. The
manner in which these steps are handled is entirely
at the discretion of the owner or engineer. Bid
securities are not required. Advertisement for bids
is not usually employed. Instead, a Notice to
Contractors is issued to a selected group of
contractors, known to the owner to be qualified.
This notice is accompanied by Instructions to
Bidders and a proposal form when competitive
bids are required. The Instructions to Bidders
generally include the information necessary for
preparing and delivering the proposal. Noncollu-
sion affidavits are not required. Tabulation and
evaluation of bids and award and execution of
contract usually follow the procedure for public-
works contracts, modified to suit the owner’s
particular needs.

3.8.3 Evaluation and Comparison
of Bids

Following the opening of bids, a public announce-
ment is made of the prices bid for the various items
listed in the proposal. These data then are tabu-
lated, the totals for each item verified, and their
summation, establishing the total amounts of bids,
is checked for each bid submitted. Comparison of
the total amounts of the bids establishes the lowest
bid and those that follow in the order of increasing
amounts.

3.8.4 Award and Execution of
Contract

Having verified all specified submissions, such as
licensing, prequalification statements, and noncol-
lusion affidavits, and having established the low
bidder, the owner officially notifies the successful
bidder of the award of the contract; the bidder is
then expected to execute the contract agreement
within a specified time. It is a requisite for this final
step in the contracting procedure that the success-
ful bidder furnish performance and payment
bonds acceptable to the contracting agency. The
amount of these bonds equals the total amount of
the bid. The two bonds often are combined into a

single performance and payment bond, a guaranty
to the owner that all the work required to be
performed will be faithfully carried out according
to the terms of the contract. Also, it guarantees that
the contractor will pay all lawful claims for
payment to subcontractors, material suppliers, and
labor for all work done and materials supplied in
the performance of the work under the contract.

The bond must also provide that the owner
be saved harmless, defended, and indemnified
against and from all suits and costs of any kind and
damages to which the owner may be put by reason
of injury to the person or property of others
resulting from performance of the work or through
negligence of the contractor. In addition, the owner
must be shielded from all suits and actions that
may be brought or instituted by subcontractors,
material suppliers, or laborers who have per-
formed work or furnished material on the project
and on account of any claims, or amount recovered,
by infringement of patents or copyrights. The
requirement of the contractor to indemnify and
save harmless the owner may be implemented by
insurance, by retaining a percentage of the contract
amount until final acceptance of the work, and by
the contract bonds. (See also Art. 4.17.)

3.9 Specifications Writing:
Style and Form

Preparation of the specifications for a construction
contract starts with an overall analysis of require-
ments based on a survey of the proposed work,
conditions under which it must be accomplished,
materials, details of construction, and owner’s
administrative procedures. The analysis provides
the various items for appropriate distribution
among the contract documents. Also, a close study
of the contract drawings will reveal that which is
insufficiently shown and needs to be supple-
mented in the specifications. A descriptive outline
of such a distribution or proposed contents with
subheadings facilitates and expedites the work of
the specifications writer when assembling the
documents.

Design/build projects are increasingly used to
expedite project delivery. This form of project
delivery requires additional considerations of risk.
Courts have used the distinction between design
specifications and performance specifications to
assign liability for design defects on design/build
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projects. A descriptive definition of these two types
of specifications follows. Design specifications are
those that tightly circumscribe the contractor’s
latitude in choosing products that achieve the
specified standard of performance. Whereas per-
formance specifications prescribe an objective or
standard to be achieved and leave it to the in-
genuity of the contractor to select the methods and
materials to achieve the specified results.

One example of a design specification is to
specify a brand name product without allowance
for possible substitution. Conversely, courts have
ruled that specifying a brand-name product with
an “or equal” clause allowing substitution is an
example of a technical specification. A contract
due date has been determined to be a performance
specification. Courts have decided that a due date
is a warranty by the bidding contractor that it can
do the work in the specified time and thus is a
performance specification.

Design specification should be used when the
project owner has strong preferences such as using
one brand and type of motor actuated valve for all
valves serving a specific duty. This allows owners
to minimize the need for warehouse space and the
use of maintenance staff. However, there is more
risk on the part of the writer when design spe-
cifications are used. Performance specifications
should be used when the owner is unfamiliar with
a process of mechanism and it wishes to employ
the knowledge and expertise of the contractor to
accomplish the end goal.

3.9.1 Specifications Format

A basic format for specifications may be oriented
for a particular project and its sponsor. There
should be a title page identifying the documents
and a table of contents listing the various sect-
ions of general provisions and technical specifica-
tions by section number, title, and page. Cross
references in a section should be made by title only.
Otherwise, unnecessary cross checking of refer-
ences becomes unmanageable. This results from
numerous revisions of specifications until their
release for bidding.

Specifications should be organized in divisions
and the divisions into sections (Art. 3.7.3). Each
technical section usually begins with a brief des-
cription of the work included in it. Work contingent
upon but not included in the work specified under

a particular section may be referenced as “Related
work specified under other sections.” Each section
should be complete, with description of materials,
workmanship, and requirements for testing clearly
defined. All payment items must be mentioned,
with methods of measurement and basis of
payment specified for each item.

3.9.2 Precedence of Contract
Documents

Of major importance in coordination and interpre-
tation of contract documents is the establishment of
an order of precedence. It is usual to provide that
the contract drawings govern over the standard
specifications and that the special provisions
govern over the standard specifications and the
contract drawings. Thus, in the preparation of
special provisions, care must be exercised to avoid
conflict with the other contract documents and to
ensure a definite and clear description of the
required work. Care must also be taken to avoid
duplication of information in the special provisions
or in both the drawings and special provisions to
preclude conflict and errors, especially in the event
of changes. It is advisable not to specify both the
method to be used and the desired results thereof
because a conflict may relieve the contractor of
responsibility.

3.9.3 References to Standard
Specifications

When preparing specifications for a project for
which there are owner’s standard specifications,
for example, for a project of a public agency, the
specifications writer is obliged to incorporate these
specifications either directly or by reference and to
identify and establish this standard in the special
provisions. It is not unusual to cite sections of the
standard specifications by reference at the begin-
ning of each applicable section of the special
provisions, with a paragraph similar to the
following:

All work shall be in accordance with Standard
Specifications (list section number and title), as
amended herein.

However, in the text of a section of the special
provisions, references may be made to other
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sections of the standard specifications or to
standards other than the owner’s, in whole or in
part.

Special provisions therefore modify, restrict, or
add to the standard specifications, where necess-
ary, and admit such options and alternatives as
may be permitted. Do not repeat portions of the
standard specifications in the special provisions,
and avoid repeated references in special provisions
to a standard specifications section. Redundancy
leads to error!

3.9.4 Basic Principles of Good
Specification Writing

Specifications usually are written in the traditional
style of composition, grammatically correct. They
should go into asmuch qualitative and quantitative
detail as necessary, to convey that which is required
and therefore agreed to. Chances for misunder-
standings and disputes, which frequently result in
expensive litigation, should be kept to a minimum.
Ambiguity and verbosity should be avoided. A
good specification is clear, concise, complete and
easily understood. It gives little cause for doubt of
the intentions of the parties concerned and leaves
nothing to be taken for granted. The courts have
traditionally interpreted ambiguous requirements
against the party who prepared them.

Inasmuch as the specifications, in conjunction
with the drawings, are the means employed to
guide the contractor in producing the desired end
product, it is essential that they be correlated to
avoid conflicts and misunderstandings of the re-
quirements. Instructions more readily described in
words belong in the technical specifications,
whereas information that can be more effectively
portrayed graphically should appear on the
drawings. Information on the drawings should not be
duplicated in the specifications or vice versa because
there may be a discrepancy between the infor-
mation provided in the two documents that may
cause trouble.

Since specifications complement the drawings,
the special provisions and standard specifications
together should leave no doubt as to the quality
and quantity of the required work. The function of
the drawings is to show location, dimensions,
scope, configuration, and detail of the required
work. The function of the specifications is to define
the minimum requirements of quality of material

and workmanship, prescribe tests by which these
must be established, and describe methods of
measurement and payment.

The contract documents should be fair to owner,
bidders, contractor, engineer/architect, and others
concerned. Any aspect of the work not clearly
defined in the specifications or on the drawings
will result in time and effort wasted during bidding
or during construction, higher contract prices
including, “contingencies,” and in all probability
arguments over extras, with ensuing delays.

Following are some general suggestions for
writing specifications: Be specific, not indefinite. Be
brief; avoid unnecessary words or phrases. Give all
facts necessary. Avoid repetition. Specify in the
positive form. Use correct grammar. Direct rather
than suggest. Use short rather than long sentences.
Do not specify both methods and results. Do not
specify requirements in conflict with each other. Do
not justify a requirement. Avoid sentences that
require other than the simplest punctuation. Also,
avoid words that are likely to be unfamiliar to users
of the specifications, especially if the words have
more than one meaning.

Be particularly careful when requiring approval
by the engineer. Specific approval by the engineer of
the contractor’s equipment, methods, temporary
construction, or safety standards, in certain situ-
ations, can relieve the construction contractor of
responsibility under the terms of the contract. It is
best, and usually the general provisions of specifica-
tions require, that the contractor be responsible for
means, methods, and scheduling of construction.

When preparing the Construction Details of a
specification, arrange the material in the sequence
in which the work will be done. For example,
specify the curing of concrete after specifying
formwork, concrete mixing, and concrete placing.
When inserting a reference to a national standard,
such as a standard ASTM specification, read the
standard first to assure yourself that it contains
nothing that conflicts with job requirements.

The measurement and payment portion of a
specification is most important to both the con-
tractor and owner. Every item of work to be done
by the contractor must be accounted for, whether it
be measured and paid for separately or included
for payment in another item.

Refer only to the principals to the contract: the
owner, as represented by the engineer, or the
contractor. Do not refer to other contractors,
subcontractors, bidders, etc.
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Refer to “these” specifications rather than “this”
specification; use the plural.

Workmanship should be in accordance with,
and materials should conform to, a reference
specification.

Use the phrase “at no additional cost to the
owner” only when there is a definite possibility of
the contractor’s not understanding that he or she is
to bear a certain expense. Liberal use of the phrase
might imply that other work specified is not at the
contractor’s expense.

Use the word “shall” for requirements placed on
the contractor and the word “will” for expressions
of intent on the part of the owner.

Do not confuse the meaning of words; proper
word usage is of utmost importance.

Do not use indefinite words when more exact
words may be substituted.

Avoid repeated use of stock phrases and
stereotyped expressions. Specifications should not
be encumbered with legal phrases that obscure
their meaning or subordinate their function to that
of a legal document.

Streamlined Specifications n An alterna-
tive to the traditional style of specifications is a
streamlined form. This is accomplished by short-
ening sentence structure wherever practicable.
Properly employed, streamlining may be a major
improvement. In general, streamlining omits from
the specifications, without a change in meaning,
those words having no legal significance. Only
necessary provisions are retained. A good long-
form specification can be streamlined without the
slightest adulteration and yet reduce its bulk by
one-third or more.

The technique of streamlining specifications may
be adopted as a simplification of style, productive
of a distinctive form of writing specifications,
whereas the general format remains the same.
However, note that this style is more readily adap-
table to building construction contracts, wherein
each section of the technical specifications relates
directly to a particular construction trade.

Some aspects and considerations in streamlin-
ing specifications advocated by Ben John Small
(“The Case for Streamlined Specifications,” The
Construction Specifier, July 1949) are:

The term “streamlining” should not be interpreted
to mean that it refers to a specification lacking
thoroughness or that streamlining is synonymous

with specifications devoid of the three C’s (Clarity-
Conciseness-Comprehensiveness). Any specification
long or short must be equipped with the requisite C’s if
it is to associate properly with its other relatives, which
constitute the family of Contract Documents, such as
theAgreement,General Conditions, theDrawings, etc.
Streamlining offers no cure for ineptitude inwriting

specifications, such as conflicting repetitions, giving
contradictory instructions, etc. What it does, affirma-
tively, is to translate the writer’s knowledge of
construction and materials into simple, readable
expressions subject to less misinterpretation. The most
important part of streamlining is a statement that not
only explains the use of the streamlined specification
format but states only once in the entire specifications
the requisite mandatory provisions that are usually
repeated ad nauseam in traditional specifications. By
requisite mandatory provisions we mean expressions
such as “The Contractor shall. . .,” “The Contractor
must. . .,” “The Contractor may. . . .” These expres-
sions tell the contractor to do something in different
ways, which in a dispute could bring as many
interpretations. The explanatory statement of stream-
lined specifications should be included as an article in
the General Conditions, such as:

ART. 64—SPECIFICATIONS EXPLANATION

(a) The Specifications are of the abbreviated,
simplified or streamlined type and include incom-
plete sentences. Omissions of words or phrases, such
as “The Contractor shall,” “in conformity there-
with,” “shall be,” “as noted on the Drawings,”
“according to the plans,” “a,” “an,” “the,” and “all”
are intentional. Omitted words or phrases shall be
supplied by inference in the same manner as they are
when a “note” occurs on the Drawings.
(b) The Contractor shall provide all items, articles,

materials, operations, or methods listed, mentioned, or
scheduled either on theDrawings or specified herein, or
both, including all labor, materials, equipment, and
incidentalsnecessary and required for their completion.
(c) Whenever the words “approved,” “satisfactory,”

“directed,” “submitted,” “inspected,” or similarwords
or phrases are used, it shall be assumed that the words
“Engineer or his or her representative” follow the verb
as the object of the clause, such as “approved by the
Engineer or his or her representative.”
(d) All references to standard specifications or

manufacturer’s installation directions shall mean the
latest edition at the time of advertisement, unless
specifically noted otherwise.
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References. “Standard Specifications for
Highway Bridges,” and “Guide Specifications for
Highway Construction,” American Association of
State Highway and Transportation Officials, 444
N. Capitol St., N.W., Washington, DC 20001.
www.transportation.org

“Manual of Practice,” including such documents
as CSI MASTERFORMAT, Section Format, Con-
struction Documents and the Project Manual,
Bidding Requirements, Methods of Specifying,
Performance Specifications, Specification Lan-
guage, and Specification Writing and Production,
Construction Specifications Institute, 99 Canal
Center Plaza, Suite 300 Alexandria, VA 22314.
www.csinet.org

Federal Highway Administration, “Standard
Specifications for Construction of Roads and
Bridges on Federal Highway Projects,” FP-92, U.S.
Government Printing Office, Washington, DC
20402. www.gpo.gov

J. Goldbloom, “Engineering Construction Spe-
cifications,” Van Nostrand Reinhold, New York.

3.10 Word Processing of
Specifications

Use of personal computers and word-processing
software simplifies, speeds, and lowers cost of
specification writing. The information is stored in a
manner that enables it to be easily modified and
reproduced accurately and efficiently.

A word processor produces normal finished
pages (hard copy) of text and concurrently stores
the text as files on the computer’s hard disk, central
server, diskettes, tape, CDs, etc. Diskettes and CDs
allow easy transport and sharing of master
specifications documents. Diskettes and CDs can
be reused many times, but the stored document
files should be restored every other year or so to
ensure integrity of the stored specification. Docu-
ment files stored on hard drives, diskettes, and CDs
can be retrieved and printed to provide hard copies
of the specifications in their latest version.

A first step in establishing a system is
preparation of master specifications for storage
(Art. 3.5). The stored master specifications are used
by specifications writers as a basis for preparing
hard copies of project specifications. Using word-
processing software, a specification writer edits the
master and deletes inapplicable sections.

To facilitate editing, much current word-
processing software contains editing assistance
called strikeout and underline. The word processor
edits the standard specification document per the
specification writer’s editing markups. Then, using
the word-processing software, the writer compares
the edited version with the standard specification.
Any deleted information is designated by a
strikeout: for example, strikeout. Any added infor-
mation is designated by underline: for example,
underline. These features allow the writer to
review quickly only those portions that have been
modified. Once the editing is completed, the writer
can simply eliminate the underlines and the
strikeout text to provide a finished specification.

A primary task of the specifications writer when
using a specifications system is to constantly up-
grade and update themaster specifications. The use
of the Internet, makes continuous improvement of
the quality of specifications a relatively easy task
for the specifications writer.

Master specifications are becoming increasingly
available from specifications authoring entities via
the Internet. Some sites with master specifications
available by subscription are located at: www.
csinet.org, www.4specs.com, and www.spectext.
com.

3.11 Example of a Standard
Specification in CSI
Format

The following example of a CSI-format standard
specification, Section 02113, Site Preparation, and
modification by special provision is taken from
Baltimore Region Rapid Transit System Standard
Specifications, Mass Transit Administration, State
of Maryland Department of Transportation. (See
Art. 3.7.3.)

SECTION 02113—SITE PREPARATION

Part 1: General

1.01 Description:

A. This Section includes specifications for
removal, salvage, demolition in place, or
other disposition of basementwalls, slabs and
footings; existing pavement, curbs and gut-
ters, sidewalks, headwalls, walls, and steps;
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utility service facilities; guardrail and posts,
highway and street signs and fences; and
other miscellaneous structures which inter-
fere with construction, as indicated on the
Contract Drawings or as required by the
Engineer.

B. Maintenance, support, protection, relocation,
reconstruction and adjusting-to-grade, restor-
ation, and abandonment of existing utilities
are specified in Section 02550.

C. Subsurface extraction of the items listed in
paragraph 1.01.A herein, and salvaging of
topsoil, are specified in Section 02200.

Part 2: Products (not used)

Part 3: Execution

3.01 Removal:

A. Remove entirely all existing miscellaneous
facilities which interfere with construction as
shown on the Contract Drawings or desig-
nated by the Engineer to be removed.

B. Remove walls andmasonry construction to a
minimum depth of 12 inches below existing
ground level in areas where such items do
not interfere with construction.

C. Abandoned Rail and Track Materials: Take
possession of, remove, and dispose of, off
site all materials between boundaries located
two feet outside of the rails including the
space between double tracks.

3.02 Salvage:

A. Salvage all items designated to be salvaged
or determined by the Engineer to be suitable
for use in reconstruction, including: grates,
frames, other metal castings, and miscel-
laneous parts of inlets and manholes;
hydrants, fire alarm posts and boxes; metal
light poles; sound pipe; metal fencing and
guard rail; highway and street signs and
posts.

B. Protect metallic coatings on salvaged items.
Remove adhering concrete from salvaged
items.

C. Repair, or replace with new materials, any
salvage material damaged or destroyed due
to the Contractor’s negligence.

3.03 Demolition in Place: Slabs may be broken up
for drainage and left in place where such
method of disposal is determined by the
Engineer not to be detrimental to the struc-
tural integrity of the fill or structure to be
placed above.

3.04 Backfill: Backfill trenches and excavations
resulting from work under this section in
accordance with Section 02200.

3.05 Disposal of Materials: Dispose of materials
not salvaged or suitable for reuse outside the
work site at no additional expense to the
Administration.

Part 4: Measurement and Payment

4.01 Measurement:

A. Work performed under this Section will be
measured by the linear dimension, by areas,
by volumes, per each, or by other units
appropriate to the item of work, as desig-
nated in the Proposal Form.

B. Excavating and backfilling incidental to
work under this section will not be separ-
ately measured for payment. Subsurface
extraction will be measured and paid for
under Section 02200.

4.02 Payment: Payment for site preparation will
be made at the Contract unit prices as
indicated above.

The preceding standard specification was
modified by a special provision, with the same
section number and title, to meet the particular
requirements of a specific contract. The following
example of a special provision is taken from the
Contract Specifications Book, Contract No. NW-02-
06, for construction of the LexingtonMarket Station
Structure, part of the Baltimore Region Rapid
Transit System.

SECTION 02113—SITE PREPARATION
(STATION)

Part 1: General

1.01 Description:

A. This Section includes specifications for
removal, salvage, demolition in place, or
other disposition of existing surface facili-
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ties including pavement, streetcar tracks,
granite curb, concrete curbs and gutters,
sidewalks, walls, street signs, fences, trees
and shrubs, and other miscellaneous sur-
face facilities which interfere with con-
struction of the station, as indicated on the
Contract Drawings or as required by the
Engineer, and not specified elsewhere in
other sections of the Specifications. Except
as modified herein, the work shall be in
accordance with Standard Specifications
Section 02113.

B. Streetcar Tracks: Streetcar tracks include any
streetcar rail facilities, concrete cable con-
duit, remnants of cast iron yokes, and
concrete between yokes.

Part 2: Products (not used)

Part 3: Execution

3.01 Removal:

A. The requirements specified apply to those
existing miscellaneous surface facilities not
required to be removed under other sections
of the Specifications.

D. Do not use a ball, weight or ram for breaking
pavement within five feet of a pavement
joint or within three feet of any structure or
other pavement that is to remain in place.
Protect existing underground utilities. De-
lineate removal limits of concrete base
pavement by saw cutting two inches deep.

E. Stripping: Strip bituminous surfacing ma-
terials from existing rigid base pavement
where shown on the Contract Drawings.

3.02 Salvage:

D. Maintain and have available for inspection
by the Engineer, a detailed record of sal-
vaged items.

E. Salvage granite curb removed during
sidewalk and roadway pavement removal
and deliver to City of Baltimore Depart-
ment of Public Works, Special Services
Yard, 6400 Pulaski Highway, Baltimore,
Maryland.

Part 4: Measurement and Payment

4.01 Measurement:

A. The third line is revised to read: the Unit
Price Schedule.

C. Removal of streetcar tracks and removal,
salvage and delivery of granite curb will not
be separately measured for payment; all
work in connection therewith shall be
considered incidental to the item of work,
Removal of Roadway Pavement.

4.02 Payment: The first and second lines are
revised to read: unit prices for the quantities
as determined above.

A. Removal of concrete driveways and alley-
ways will be paid for as Removal of Side-
walk.

B. All work not otherwise paid for will be
included for payment in the Contract lump
sum price for Site Preparation.

3.12 Example of a Technical
Specification Not in CSI
Format

The following example illustrates a technical
specification (not in CSI format) that was part of the
project specifications prepared for the construction
of a wharf and approach trestles in the Caribbean
area.

SECTION T3—STEEL PIPE PILES

1. Description. The work specified in this Section
includes the furnishing and driving of closed-
end steel pipe piles, including protective coat-
ing, test piles, load tests and concrete fill, all as
shown on the plans and as specified herein.

2. Materials.

a. Pipe for piles shall be new, seamless, steel
pipe conforming to the requirements of
ASTM Designation A252, Grade 2. Pipe shall
be eighteen inches outside diameter with a
wall thickness of one-half inch, ordered in
double random lengths. Ends of pipe
sections shall be perpendicular to the
longitudinal axis and shall be beveled as
shown on the plans, where required for
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welded splices. Mill certificates for chemical
composition and two certified copies of the
records of the physical tests performed on
the newly manufactured pipe in accordance
with the above ASTM requirements shall be
furnished before any driving is started.

b. Steel Points for pile tips shall be of cast steel
conforming to the requirements of ASTM
Designation A27, Grade 65-35. They shall be
a standard 608 point with inside flange and
two interior cross ribs. Each point shall be
marked with the manufacturer’s name or
identification number. The Contractor shall
submit to the Engineer for approval, details
of the point he proposes to use.

c. Splice Rings as shown on the plans shall be of
structural steel conforming to the require-
ments of ASTM Designation A36.

d. Concrete for piles shall be 3,500psi conforming
to the requirements of Section T5, Concrete.

e. Reinforcement for cages in the top of piles
shall conform to the requirements of Section
T5, Concrete.

f. Welding Electrodes shall conform to the re-
quirements of the American Welding Society
“Specifications for Mild-Steel Covered-Arc
Welding Electrodes.”

g. Protective Coatings shall consist of the
following:

(1) Inorganic zinc-rich paint (1 coat), self-
curing, with zinc pigment packaged
separately, to be mixed at time of
application. Zinc dust content to be 75%
by weight of total non-volatile content.
Acceptable products are Mobilzinc No. 7
by Mobil Chemical Co., No. 92 Tneme-
Zinc by Tnemec Co., or Zinc-Rich 220 by
USS Chemicals, Div. of U.S. Steel Corp.

(2) Coal-tar epoxy coating (2 coats), to be a
two-component amine or polyamide-
epoxy coal-tar product, black in color.
Acceptable products are Amercoat No. 78
Ameron Corrosion Control Div., Tar-Coat
No. 78-J-2 Val-Chem by Mobil Chemical
Co., orTarsetNo.C-200byUSSChemicals.

(3) Both the zinc-richpaint and coal-tar epoxy
shall conform to the applicable require-
ments of Federal Spec. MIL-P-23236.

3. Construction Details.

a. Protective Coatings. Zinc-rich paint and coal-
tar epoxy shall be applied to exterior surfaces
of pipe piles, including splice areas, within
the respective limits shown on the plans. The
Contractor shall apply the protective coat-
ings to a sufficient length of pile sections to
insure that the pile when driven to its re-
quired resistance, will be protected within
the required limits.
Prior to the application of the zinc-rich

paint and coal-tar epoxy, bare surfaces shall
be blast cleaned to white metal in accordance
with the Steel Structures Painting Council
Specification No. SP-5.
The zinc-rich paint shall be applied in the

shop to a dry-film thickness of 2 mils. The
coal-tar epoxy may be applied in the shop or
in the field and shall have a total dry film
thickness of 16 mils. Coated pile sections
shall not be stored in direct sunlight longer
than one month without a tarpaulin
covering.
Care shall be taken while handling coated

pile sections during loading, transporting,
unloading and placing, so that the protective
coating is not penetrated or removed. Coated
pile sections shall be inspected before pla-
cing in the leads and any damaged surfaces
shall be repaired and recoated to the satisfac-
tion of the Engineer.
The Contractor’s attention is directed to

the “Hazardous Warning Label” on the
coal-tar epoxy products and the manufac-
turer’s literature regarding the use of
protective clothing, gloves, creams and
goggles during mixing, application and
cleanup.
The cured coal-tar epoxy coating will be

tested by the Engineer to determine resis-
tance to film removal by a mechanical
force, as follows:

(1) Lay a sharp wood chisel almost flat on
the coating surface in line with the pipe
length.

(2) Drive the chisel using a hammer, through
the coating and along the substrate.

(3) If the coating film is acceptably bonded
to the surface, considerable force will be
required to lift a layer of the film.
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(4) Portions of the coating should remain in
the valleys of the blast pattern adhering
to surface for an acceptable test.

(5) The tested area shall be repaired as per
these specifications by the Contractor.

(6) The number of tests will be limited to two
acceptable tests for each shipment or for
each day’s field application of coating.

b. Preparation for Driving

(1) Piles shall not be driven in any area until
all necessary excavation or grading has
been completed.

(2) Pile Points: The tip of every pile shall be
closed with an approved pile point,
welded in place to produce a watertight
joint.

(3) Splices: The number of splices shall be
kept to the practical minimum. The
number and location of splices will be
subject to the approval of the Engineer.
Splices shall be made with full strength
butt welds utilizing an internal steel
back-up splice ring as shown on the
plans. Should the Contractor desire to
use an alternate splice design, he shall
submit full details of his proposed splice
to the Engineer for approval. All splices
shall be watertight.

(4) Welding: Welding shall conform to the
applicable requirements of the current
edition of the American Welding Society
“Specifications for Welded Highway and
Railway Bridges.” Welders shall be
qualified for the work, as prescribed in
the AWS Specifications.

c. Equipment for Driving:All equipment shall be
subject to the approval of the Engineer. Piles
shall be driven with a single-acting hammer
which shall develop a manufacturer’s rated
energy per blow at full stroke of not less than
30,000 foot-pounds. The striking weight shall
be not less than 10,000 pounds.
Sufficient boiler or compressor capacity

must be provided at all times to maintain the
rated speed of the hammer during the full
time of driving a pile. The valve mechanism
and other parts of the hammer shall be
maintained in first-class condition so that the

length of stroke for which the hammer is
designed will be obtained.
Piles shall be driven with leads con-

structed in such a manner as to afford
freedom of movement of the hammer. Leads
shall be held in position by guys or stiff
braces to give the required support to the
pile during driving. Inclined leads shall be
used for driving batter piles. Leads shall be
of sufficient length, as the use of a follower
will not be permitted.
Water jets shall not be used for pile

penetration unless authorized by the Engi-
neer. When water jets are authorized, the
Contractor shall submit to the Engineer for
approval full details of his proposed jetting
operation. In no event shall a pile be jetted
within ten feet of its anticipated final tip
elevation.

d. Accuracy of Driving: Completed piles at the
cut-off elevation shall not vary from the plan
locations by more than three inches. Piles
shall be driven with a variation of not
more than one-eighth inch per foot from the
vertical or from the batter shown on the
plans or as directed by the Engineer.
Piles shall not be subjected to force in

order to place them in correct alignment or
horizontal position. Piles exceeding the
allowable tolerances will be considered
unacceptable unless the Contractor submits
a satisfactory working plan showing the
corrective work he proposes. Such work
shall not proceed until the working plan has
been approved by the Engineer.

e. Defective Piles: Piles damaged by reason of
internal defects or by improper handling or
driving will be rejected. Corrective measures
shall be submitted by the Contractor to the
Engineer for approval. Approved corrective
measures undertaken by the Contractor shall
be at no additional cost to the owner.

f. Limitations of Driving: The Contractor’s
attention is directed to the existence of
cement-waste fill material in the proposed
work area, as indicated in the boring logs. All
piles shall penetrate this layer. The Contrac-
tor shall take the necessary measures to
accomplish this penetration subject to the
approval of the Engineer.
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g. Lengths of Piles: The lengths of piles indicated
in the Proposal are for estimating purposes
only. The actual lengths of piles necessary will
be determined in the field by driving the pile
sections to the required resistance established
by the test piles and pile load tests.

h. Pile Cut-offs: Pile cut-offs may be used in
other piles. However, useable cut-offs must
be at least ten feet in length and only one cut-
off length will be permitted in any one pile.

i. Driving: Driving of a pile shall be continuous
as far as practicable. When driving is re-
sumed after an interruption, the blow count
shall not be taken into consideration until the
temporary set of the pile resulting from the
interruption has been broken.
Piles shall not be driven within 60 feet of

concrete that is less than 7 days old.
Piles shall be driven for the last six inches

to the resistance determined from the test
piles and pile load tests and as established by
the Engineer.
All piles forced up by any cause shall be

driven down again as directed by the Engin-
eer and any such costs shall be included in
the unit price bid for the piles.

j. Inspection. The Contractor shall have avail-
able at all times a suitable drop-light for the
inspection of each pile throughout its entire
length.

k. Concrete:No concrete shall be placed in a pile
until it has been inspected and accepted by
the Engineer. Accumulations of water in the
pile shall be removed before concrete
placement. Concrete, 3,500psi, shall be
mixed and conveyed as specified in Section
T5, Concrete. Concrete shall be placed
continuously in each pile to the extent that
there will be no cold joints. The slump shall
not exceed 3 inches. Special care shall be
exercised in filling the piles to prevent
honeycomb and air pockets from forming
in the concrete. Internal vibration and other
means shall be used to the maximum depth
practicable, to consolidate the concrete.
Should the Contractor be unable to

remove water from within the pile to enable
the concrete to be placed in “the dry,” he shall
submit details of his proposed tremie
operation for filling the pile.

l. Cutting off: The tops of piles shall be cut off at
the elevations shown on the plans.

m. Reinforcement: The tops of piles shall be
reinforced as shown on the plans. The
reinforcing steel shall be secured in such a
manner as to insure its proper location in the
finished piles.

n. Test Piles: Test piles shall be driven at the
locations shown on the plans or directed by
the Engineer, for determining approximate
pile lengths. In addition, test piles will be
load tested to verify the bearing value of the
driven pile.

o. Pile Load Tests: Load tests shall be per-
formed in accordance with the require-
ments of ASTM Designation D1143, “Load-
Settlement Relationship for Individual
Vertical Piles Under Static Axial Load” as
modified herein:

(1) Pretest Information specified in Section 2
will not be required.

(2) Under Section 5, Procedure:

(a) A time period of at least 7 days shall
elapse between driving and loading
the test pile.

(b) The test pile shall be filled with
concrete at least 3 days before
loading.

(c) No further loading beyond 200% of
the design working load of 150 tons
will be required.

(d) Intermediate loads shall not be re-
moved.

(e) The full test load shall remain in
place a minimum of 24 hours, as
determined by the Engineer.

(f) A final rebound reading shall be
recorded 24 hours after the entire
test load has been removed.

(g) Theincrease in loadingshallbeapplied
at a uniform rate with no sudden load
impact. Reducing the load shall be
handled in the same manner.
The Contractor shall submit to the

Engineer full details of his proposed
method of performing the load tests,
including arrangement of equipment.
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The safe bearing capacity of the test
pilewill be considered as one-half that
test loadwhich produces a permanent
settlement of the top of the pile of not
more than one-quarter inch.

4. Method of Measurement.

a. The quantity of 18-in. steel pipe piles to be
paid for will be the number of linear feet of
piles, including test piles in the completed
structure, installed in accordance with the
plans and specifications, measured from the
point of the pile to cut-off.

b. The quantity of Pile Load Tests to be paid for
will be the number of completed tests per-
formed in accordance with the plans and
specifications.

5. Basis of Payment.

a. The unit price bid per linear foot of 18-in.
steel pipe piles shall include the cost of
furnishing all labor, materials and equip-
ment necessary to complete the work,
including protective coatings, pile points,
splices, concrete, reinforcement, jetting when
authorized, corrective measures, unused pile
cut-offs and test piles.

b. The unit price bid per each Pile Load Test
shall include the cost of furnishing all labor,
materials and equipment necessary to com-
plete the work including the removal of all
temporary materials and equipment.

3.13 Qualifications for
Specifications Engineers

A review of the character and function of
specifications bears witness to the knowledge
specifications engineers must have of the proposed
work and the conditions under which it must be
accomplished, the materials and methods of
construction that may be used, and the owner’s
prescribed procedures for administering the con-
tract. In addition to technical skill, a major requisite

of a specifications engineer is ability to convey full
understanding of the contract to others: engineers,
constructors, workers, lawyers, financiers, and the
general public. Writing ability is an important
element because specifications are of little value
unless they can be clearly understood.

Specifications writers for civil construction
should be graduate civil engineers with design
and broad field experience. Mechanical and
electrical engineers and architects should prepare
the technical input to the specifications for their
respective fields.

A specifications engineer should have a mini-
mum of 10 years’ exposure to construction
practices, preferably as a representative of the
owner. At least 3 to 5 years should have been
served as a resident engineer, interpreting, enfor-
cing, and defending the project specifications. The
specifications engineer will thus have acquired an
appreciation of the part that specifications play in
the development, construction, and successful
completion of projects.

Basically, contractors want to know what
they are required to do under the terms of the
contract and how they are to be paid for it.
The more clearly and simply this information can
be presented in the contract documents, the less
likelihood of problems, delays, and claims devel-
oping on the job.

The Construction Committee of the U.S.
Committee on Large Dams stated in Paper 8781,
published by the American Society of Civil
Engineers:

The proper framing of a set of construction
specifications is not easy. Engineering specialists
called specifications writers are employed for that
purpose, and their work requires good judgment, a
broad knowledge of the technical aspects of the job,
and appreciation of the construction problems plus
the ability to express clearly and concisely all of the
terms, conditions, and provisions necessary to
present an accurate picture to the constructor. It is
a very large order.
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