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Construction project management encompasses organizing the field forces and
backup personnel in administrative and engineering positions necessary for supervising labor, awarding subcontracts, purchasing materials, record keeping, and financial and other management functions to ensure profitable and timely performance of the job. The combination of managerial talents required presupposes
training and experience, both in field and office operation of a construction job.
Proper construction project management will spell the difference between a successful building or contracting organization and a failure.
This section outlines practical considerations in construction project management
based on the operations of a functioning general contracting organization. Wherever
possible, in illustrations given, the forms are from actual files for specific jobs.
These forms, therefore, not only illustrate various management techniques, but also
give specific details as they apply to particular situations.

17.1

TYPES OF CONSTRUCTION COMPANIES

The principles of construction project management, as outlined in this article, apply
equally to those engaged in subcontracting and those engaged in general contracting.
Small Renovation Contractors. These companies generally work on jobs requiring small amounts of capital and the type of work that does not require much
estimating or a large construction organization. They usually perform home alterations or small commercial and office work. Many small renovation contractors
have their offices in their homes and perform the ‘‘paper work’’ at night or on
weekends after working with the tools of their trade during the day. The ability to
grow from this type of contractor to a general contractor depends mainly on the
training and business ability of the individual. Generally, if one is intelligent enough
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to be a good small renovation contractor, that person may be expected to eventually
move into the field of larger work.
General Contractors. These companies often are experts in either new buildings
or alteration work. Many building contractors subcontract a major portion of their
work, while alteration contractors generally perform many of the trades with their
own forces.
Some general contractors specialize in public works. Others deal mainly with
private and commercial work. Although a crossing of the lines by many general
contractors is common, it is often in one or another of these fields that many general
contractors find their niche.
Owner-Builder. The company that acts as an owner-builder is not a contractor in
the strict sense of the word. Such a company builds buildings only for its own
ownership, either to sell on completion, or to rent and operate. Examples of this
type of company include giants in the industry, and many of them are listed on the
various stock exchanges. Many owner-builders, on occasion, act in the capacity of
general contractor or as construction manager (see below) as a sideline to their
main business of building for their own account.
Real Estate Developer. This is a type of owner-builder who, in addition to building for personal ownership, may also build to sell before or after completion of the
project. One- and two-family home builders are included in this category.
Professional Construction Manager. A professional construction manager may
be defined as a company, an individual, or a group of individuals who perform the
functions required in building a project as the agent of an owner, but do so as if
the job was being performed with the owner’s own employees. The construction
management organization usually supplies all the personnel required. Such personnel include construction superintendents, expediters, project managers, and accounting personnel.
The manager sublets the various portions of the construction work in the name
of the owner and does all the necessary office administration, field supervision,
requisitioning, paying of subcontractors, payroll reports, and other work on the
owner’s behalf, for a fee. Generally, construction management is performed without
any risk of capital to the construction manager. All the financial obligations are
contracted in the name of the owner by the construction manager. (See Art. 17.9.)
Program Manager. A general contractor or construction manager may expand
services by undertaking program management. Such services will include: demolition of existing buildings on the site; devising and providing financial analyses of
new buildings or a program to replace what was there, or for the acquisition of a
new site; hiring an architect and other design professionals on behalf of the owner
and supervising their services; performing preconstruction services during the planning stage; advertising for and receiving bids from contractors for the new work;
consulting on financing and methods of payment for the work; supervising the
contractor; obtaining tenants, whether commercial, residential, or industrial for the
completed project; helping to administer and manage the complete project.
Obviously, the comprehensive services outlined above will require that the general contractor or construction manager augment his staff with trained architects,
accountants, real estate professionals, and management and leasing experts.
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Package (Turnkey) Builders. Such companies take on a contract for both design
and construction of a building. Often these services, in addition, include acquisition
of land and financing of the project. Firms that engage in package building usually
are able to show prospective clients prototypes of similar buildings completed by
them for previous owners. From an inspection of the prototype and discussion of
possible variations or features to be included, an approximate idea is gained by the
prospective owner of the cost and function of the proposed building.
Package builders often employ their own staff of architects and engineers, as
well as construction personnel. Some package builders subcontract the design portion to independent architects or engineers. It is important to note that, when a
package builder undertakes design as part of the order for a design-construction
contract, the builder must possess the necessary professional license for engineering
or architecture, which is required in most states for those performing that function.
Sponsor-Builder. In the field of government-aided or subsidized building, particularly in the field of housing, a sponsor-builder may be given the responsibility for
planning design, construction, rental, management, and maintenance. A sponsor
guides a project through the government processing and design stages. The sponsor
employs attorneys to deal with the various government agencies, financial institutions, and real estate consultants, to provide the know-how in land acquisition and
appraisal. On signing the contract for construction of the building, the sponsor
assumes the builder’s role, and in this sense functions very much as an ownerbuilder would in building for its own account.

17.2

CONSTRUCTION
COMPANY ORGANIZATION

How a construction company organizes for its work depends on number and size
of projects, project complexity, and geographical distribution of the work.
Sole Proprietor. This is a simple form of organization for construction contractors.
It is often used by subcontractors, including those licensed in plumbing, electrical,
or mechanical work. The advantage of operating as a sole proprietorship is that
taxes on profits are much lower for individual owners. But there is the disadvantage
of having the personal exposure to potential debts associated with a disastrous job.
Partnership. This is the joint ownership and operation of a company by two or
more persons. Each partner, however, is personally liable for all the debts of the
partnership. Profits and losses are shared in some manner predetermined by the
partners. A partnership comes to an end with the death of one of the partners. (For
typical provisions to be included in a partnership agreement, see Richard H. Clough,
‘‘Construction Contracting,’’ John Wiley & Sons, Inc., New York.)
Corporation. This is the most common form of organization used by general
contractors. A corporation is an entity that has the power to act as a separate body
and enter into contracts. It has perpetual life and is owned by stockholders, each
of whom has a share in the profits and losses of the corporation. An important
advantage of the corporate form of ownership for general contractors is the absence
of personal liability of the stockholders. This is desirable because of the risks of
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the contracting business, and is more than recompense for the additional burden of
taxes that those taking part in corporate ownership must bear. (Small corporations
can obtain some relief from Federal taxes, however.)
Corporations formed in one state must obtain, as a foreign corporation, a certificate of authority to do business in other states. This is important when bidding
jobs in locations other than the home state of the contractor.
Some general contractor corporations are large enough to find it advantageous
to raise capital by becoming public corporations, with shares sold over the counter
or on the various stock exchanges. Such corporations publish financial reports
yearly for the benefit of the stockholders, as required by law. A study of such
reports is often helpful for those engaged in the contracting business.
Limited Liability Company. A form of organization known as the limited liability
company (L.L.C.), permitted in most states, combines many of the attributes and
advantages of the corporation and of the partnership. For example, the owners of
an L.L.C., who are known as ‘‘members’’ after executing the required legal Articles
of Organization, enter into an operating agreement in which one of their number
is designated as the manager of the company.
The company does not pay taxes on its profits, but rather the individual members
have the pro rata share of their percentage of ownership of the company added to
their income for taxation purposes. On the other hand, there is no individual liability
of any of the members for losses or debts of the company as there would be if the
ownership were in the form of a partnership. Additional members may be added
to or dropped from the company by a vote or written consent of 100% of all of
the members.
No member, other than the manager, has any power or authority to bind the
company, unless such a person has been specifically authorized in writing by
the manager to act on behalf of the company. A manager may be removed in the
event of his or her willful or intentional violation or reckless disregard of the
manager’s duties to the company. The manager’s replacement will be selected by
the members who originally selected the manager. Such replacement will be decided
by a majority vote of the members.
Joint Venture. Often when an individual job is too large to be undertaken by one
company, or the risks involved are too great for one company to want to assume
(although it may be capable of doing so), a joint venture is formed. This is an
association between two or more contracting firms for a particular project. It joins
the resources of the venturers, who share the financing and management of the job
and the profits or losses in some predetermined manner.
Generally, there are specific reasons for the formation of a joint venture between
specific companies. For example, one may possess the equipment and the other the
know-how for a particular job. Or one may possess the financing and the other the
personnel required to perform the contract. Joint ventures do not bind the members
to any debts of the coventurers other than for those obligations incurred for the
particular jobs undertaken.
Staff Organization. An organization chart for a typical job by a medium-size
general building contracting company is shown in Fig. 17.1. The organization
shown is for a company that subcontracts most of its work and is engaged mainly
in new construction.

17.5
FIGURE 17.1 Organization chart for a medium-size general contracting company.
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CONTRACTORS’
BUSINESS CONSULTANTS

Construction contractors often have to engage experts from various disciplines to
advise and assist them in conducting their business. In addition to architectural and
engineering consultants, contractors usually consult the following:
Accountant. The accountant selected by a construction company should preferably be one who has had experience in contracting and construction accounting. This
accountant will know the generally accepted principles of accounting applying to
construction projects, such as costs, actual earnings, and estimated earnings on
uncompleted construction contracts. In addition, the accountant should have an
understanding of management’s role to help formulate the financial picture of the
firm. This role of management involves estimating the probable earnings on uncompleted jobs and the amounts of reserves that should be provided for by the
accountant for contingencies on jobs that have already been completed but for
which final settlements have not yet been made with all the subcontractors and
suppliers.
Attorney. A construction company may find that it needs more than one attorney
to handle all of its affairs. For example, it will in all likelihood have an attorney
who will be retained for most of the routine matters of corporate business, such as
formation of the corporation, registration by the corporation in other states, routine
contract advice, and legal aid in the general affairs of the business. In addition to
this, however, many construction companies require different attorneys for such
phases of their activities as claims, personal affairs and estate work, real-estate and
tax-shelter matters, and government programs and processing. Many of these functions are performed by attorneys who specialize in that type of work and can offer
the most up-to-date advice.
Insurance and Bonding. An insurance broker who has a fairly sizable volume of
business is the preferred source of insurance. Such a broker will have the greatest
amount of leverage with insurance companies when questions arise about claims
for losses or about requirements by insurance companies for premium deposits on
policy renewals. Most general insurance brokers with a fairly large clientele should
be able to handle construction company insurance.
When it comes to bonding, however, it may be advisable to deal with a firm
that specializes in general contractors and their bonding problems. Often, general
insurance brokers do not have much experience in this field. While surety companies, who issue bonds, are generally subsidiaries of insurance companies, bonding
and insurance are guided by entirely different principles. A broker who has many
clients requiring performance and payment bonds is to be preferred for meeting
bonding requirements. Such a broker will be able to offer advice on the bonding
companies best suited for the contractor’s specific business. Also, the broker should
be able to aid the contractor and the contractor’s accountant in preparation of financial statements so as to show the contractor’s financial position in the most
favorable light for bonding purposes.
Banking. Bank accounts needed for the company’s affairs should preferably be
divided between two or more banking institutions. A banking relationship with
more than one bank could be advantageous at times. For example, it could facilitate
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a request for banking references for credit; for a bank to be available for temporary
loans or for writing letters of credit; for equipment loans; and for advice on investments or for custodian accounts for the handling of surplus funds of the contractor.
Trade Associations. Many contractors find it advantageous to become a member
of a local trade association or local branches of national organizations, such as the
Associated General Contractors of America and the Construction Management Association of America. Before doing so, however, the contractor should investigate
and be thoroughly acquainted with the rules of such associations, particularly with
regard to labor bargaining.
In most cases, membership in a local trade association binds the contractor to
permit that association to do all of its labor-contract bargaining with local labor
unions and the various construction trades. Furthermore, if there is a strike by any
of the local labor organizations, the members must obey the dictates of the association and may be required to join in the association’s stand against the strikers.
On the other hand, a contractor who is not a member of the local association is
free to bargain individually with the trade unions involved and can sign their contract as an independent. Often, labor unions, during a strike, will be willing to offer
an interim contract to independent contractors under which terms the contractor
will be able to resume work on agreeing to be bound by the terms of the labor
agreement consummated to settle the strike, effective retroactively.

17.4

SOURCES OF BUSINESS

For continuity of operation, a construction organization needs a supply of new
projects to build. After a company has been in existence for a long time and built
up a reputation, new business may come to it with less effort. But most companies
must work hard at obtaining new jobs. Furthermore, work that happens to come in
may not be of a type that the organization prefers. To find that type requires serious,
skillful efforts.
To be successful, a contracting company should have a person specifically assigned to attract new business. This person might be the proprietor of the construction company. In large firms, a complex organization with sales and public relations
personnel, backed up by engineers and cost estimators, is used. The organization
should be geared to follow up on all possible sources of new business.
Public Works. The following sources for leads to new jobs and submitting proposals can be used for public work bids:
Dodge Bulletin, or other construction industry newsletters.
ENR—‘‘Pulse’’ and ‘‘Official Proposals’’ sections.
Bid invitations, as a result of requests to be placed on bid-invitation mailing lists
of various government agencies.
Newspaper and trade-paper announcements and articles.
Official publications of government agencies that contain advertisements of contracts to be bid.
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Private Contracts. All the sources for public works.
Contacts with and letters to architects and designers.
Contacts with and letters to owners and facilities personnel.
Personal recommendation.
Sponsorship. Applying for sponsorship of any of the following:
Government-encouraged housing programs.
Urban redevelopment.
Purchase of land, with financing of building construction to be provided by
various government programs.
Owner-Builder / Developer
Construction and rental of apartment buildings.
Construction and rental of commercial and office facilities.
Construction and leasing of government buildings.
Professional Construction Manager
Applications to city and state agencies or large corporations awarding this type
of contract.
All the sources for obtaining private contracts.
Program Manager
Applications to city, state, and federal agencies who are awarding this type of
contract.
All resources for obtaining private contracts as well as government contracts.
Uses of Dodge Bulletin. From a typical Dodge Bulletin (McGraw-Hill Information Systems Company, New York), a subscriber to this daily information bulletin
can gain the following information:
Contracts for which general contract and prime bids for mechanical and electrical work, etc., are being requested. A contractor interested in any of these types
of work can obtain the plans and specifications from owners or designers, whose
names and addresses are given, and submit a bid.
For contracts awarded, lists of names of contractors and amounts of contracts.
Subcontractors or material suppliers who are interested in working for the contractors can communicate with those who have received the awards.
Lists of jobs being planned and estimates of job costs. Contractors and subcontractors who are interested in jobs in those locations and the sizes indicated can
communicate directly with the owner.
Additional information that may be obtained from the Dodge Bulletin includes
lists of subcontractors and suppliers being employed by general contractors on
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other jobs that are already under way, and tabulation of the low bidders on jobs
bid and publicly opened.

17.5

WHAT CONSTITUTES
THE CONTRACT DOCUMENTS?

Generally, plans and specifications for a project are completed before issuance to
contractors. This, however, is not always the case. For example, during the course
of design, the architect may distribute progress plans and specifications for review
by government agencies or for pricing by contractors. Sometimes, the owner may
be anxious to enter into a contract or start a job before the plans and specifications
have been totally completed or approved. Therefore, to the general contractor, the
most important thing to be alert to regarding plans and specifications is: What
constitutes the agreed-upon plans and specifications and other contract documents
that pertain to the project?
It is surprising how often this question is neglected by those entering into construction contracts and by attorneys and others concerned with signing of contracts.
A clear understanding of what constitutes the contract documents and the revisions,
if any, is one of the most urgent aspects of construction contracting. Furthermore,
a precise list of what constitutes the contractor’s obligation under the contract is
essential to proper performance of the contract by the contractor.
In general, the contract documents should be identified and agreed to by both
parties. A listing of the contract documents should be included as part of every
contract. Contract documents generally include the following:
Plans (list each plan and revision date of each plan, together with title)
Specifications, properly identified, a copy initialed by each party and in the
possession of each party
The agreement, or contract (Art. 17.8)
General conditions
Soil borings
Existing site plan
Special conditions
Original proposal (if it contains alternatives and unit prices, and these are not
repeated in the contract)
Invitation (if it contains data on completion dates or other information that is
not repeated in the contract)
Addenda (if any)
The contractor should repeat and list the contract documents in each subcontract
and purchase order (Arts. 17.10.1 and 17.11).
It is essential to have a properly drawn and understood list of the contract documents agreed to by all parties if construction management is to proceed smoothly
and if changes and disputes are to be handled in an orderly manner (Art. 17.14).
To prevent misunderstandings and doubts as to which documents are in the possession of various subcontractors and suppliers for estimating, a properly drafted
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FIGURE 17.2 Form for submittal of contract documents to subcontractors and suppliers.
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transmittal form should accompany each transmission of such documents (Fig.
17.2).

17.6

MAJOR CONCERNS WITH
BUILDING CODES

Contractors should have a working knowledge of a variety of building codes. In
most cities and municipalities, there is a local building code. It also may be the
same as the state code.
Local and state codes usually govern most of the construction activities of a
contractor, in addition to the requirements of the plans and specifications. The
contractor’s task of satisfying code regulations, however, is made more difficult
because most building codes continually undergo significant changes. Consequently,
contractors should be alert to such changes and have sources that provide them
with information on the new regulations.
In addition, local and state building codes provide means for enforcing compliance of contractors with code requirements. Usually, such enforcement takes the
form of inspections by building inspectors, affidavits by architects and engineers
that construction has been performed consistent with the code, and submission of
plans, specifications, and details to building officials for their approval before construction starts.
It is only after all code requirements have been complied with and all required
approvals have been obtained that a contractor will receive a Certificate of Occupancy for a completed building. Before this, however, approval of the work may
also have to be obtained from other local officials: Fire Department for sprinklers,
fire alarms, and exit and elevator safety; Health Department for food-handling and
kitchen equipment; Environmental Protection Agencies for boiler and incinerator
emissions; Police Department for fire and sprinkler alarms.
See also Art. 1.10.

17.7

ESTIMATING, BIDDING, AND COSTS

Methods of preparing cost estimates for building construction are described in Sec.
19. It is advisable to have the routine to be followed in preparing cost estimates
and submitting bids well established in a contractor’s organization.
Particular attention should be given to the answers to the question: For whom
is the estimate being prepared and for what purpose? The answers will influence
the contractor as to the amount of time and effort that should be expended on
preparation of the estimate, and also indicate how serious the organization should
be about attempting to negotiate a contract at the figure submitted. Decision on the
latter should be made at an early date, even before the estimate is prepared, so that
the type of estimate can be decided.
Bid Documents. The documents should be examined for completeness of plans
and specifications, and for the probable accuracy that an estimate will yield from
the information being furnished. For example, sometimes contract documents are
sent out for bid when they are only partly complete and the owner does not seriously
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intend to award a contract at that stage but merely wishes to ascertain whether
construction cost will be acceptable.
Preparation of the Top Sheet. This is usually based on an examination of the
specifications table of contents. If there are no specifications, then the contractor
should use as a guide top sheets (summary sheets showing each trade) from previous estimates for jobs of a similar nature, or checklists.
Subcontractor Prices. Decide on which trades subbids will be obtained, and solicit prices from subcontractors and suppliers in those trades. These requests for
prices should be made by postcard, telephone, or personal visit.
Decide on which trades work will be done by the contractor’s own forces, and
prepare a detailed estimate of labor and material for those trades.
Pricing. Use either unit prices arrived at from the contractor’s own past records,
estimates made by the members of the contractor’s organization, or various reference books that list typical unit prices (‘‘Building Construction Cost Data,’’ Robert
Snow Means Co., Inc., P.O. Box G, Duxbury, Mass. 02332). Spreadsheets of unit
prices for various types of work on different structures may be maintained by a
contractor. These can be updated electronically with new wage and material costs,
depending on the program used, so that prices can be applied nearly automatically.
Hidden Costs. Carefully examine the general conditions of the contract and visit
the site, so as to have a full knowledge of all the possible hidden costs, such as
special insurance requirements, portions of site not yet available, and complicated
logistics.
Final Steps. Receive prices for materials and subcontracts.
Review the estimate and carefully note exclusions and exceptions in each subcontract bid and in material quotations. Fill in with allowances or budgets those
items or trades for which no prices are available.
Decide on the markup. This is an evaluation that should be made by the contractor, weighing factors such as the amount of extras that may be expected, the
reputation of the owner, the need for work on the part of the general contractor,
and the contractor’s overhead.
Finally, and most importantly, the estimate must be submitted in the form requested by the owner. The form must be filled in completely, without any qualifying
language or exceptions, and must be submitted at the time and place specified in
the invitation to bid. Figure 17.3 shows part of an estimate and bid summary produced for a multistory apartment building by a computer.

17.8

TYPES OF BIDS AND CONTRACTS

Contractors usually submit bids for a lump-sum contract or a unit-price-type contract, when based on complete plans and specifications.
When plans and specifications have not yet advanced to a stage where a detailed
estimate can be made, the type of contract usually resorted to is a cost-plus-fee
type. The bid may be based on either a percentage markup the contractor will
receive over and above costs, or may include a lump-sum fee that the contractor
charges over and above costs. Sometimes an incentive fee is also incorporated,
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FIGURE 17.3 Output from a computer spreadsheet program of an estimate and bid summary
(partial).

allowing owner and contractor to share, in an agreed-on ratio, the cost savings
achieved by the contractor, or to reward the contractor for completing the project
ahead of schedule.
Evaluation of bids by an owner may take into consideration the experience and
reputation of the contractor, as a result of which awards may not be made on a
strictly low-bid basis.
Budget Estimate. Often, an owner in preparing plans and specifications will want
to determine the expected construction cost while the plans are still in a preliminary
stage. The owner, in that case, will ask contractors for a cost estimate for budget
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purposes. If the estimate from a specific contractor appears to be satisfactory to an
owner, and if the owner is desirous of establishing a contractual relationship with
the contractor early in the planning stage so as to benefit from the contractor’s
suggestions and guidance, a contract may be entered into after the submission of
the estimate.
On the other hand, the owner may refrain from formally entering into the contract, but may treat the contractor as the ‘‘favored contractor.’’ When requested, this
contractor will assist the architect and engineers with advice and cost estimates and
will expect to receive the contract for construction on completion of plans and
specifications, if the cost of the project will lie within the budget estimate when
plans and specifications have been completed.
Separate Prime Contracts. Sometimes an owner has the capability for managing
construction projects and will take on some of the attributes of a general contractor.
One method for an owner to do this is to negotiate and award separate prime
contracts to the various trades required for a project. Administration of these trades
will be done either by the owner’s own organization or by a construction manager
hired by the owner (Art. 17.9).
Sale Lease-Back. This is a method used by some owners and government agencies to obtain a constructed project. Prospective builders are asked to bid not only
on cost of construction, but also on supplying a completed building and leasing it
to the prospective user for a specified time. This type of bid requires a knowledge
of real estate analysis and financing, as well as construction. Contractors who bid
may have to associate with a real estate firm to prepare such a bid.
Developer / Sponsor-Builder. In this type of arrangement (Art. 17.1), the contractor may not only have to prepare a construction-cost estimate but may also need a
knowledge of real estate and be prepared to act as owner of the completed project,
in accordance with the terms of a sponsor-builder agreement with a government
agency, or government-assisted neighborhood or nonprofit group.
The following types of contracts are used for general construction work:
Letter of Intent. This is used where a quick start is necessary and where there is
not sufficient time for drafting a more detailed contract. A letter of intent also may
be used where an owner wishes material ordered before the general contract is
started, or where the commitment of subcontractors requiring extensive lead time
must be secured immediately.
Lump-Sum Contract. (For example, Document A-101, American Institute of Architects, 1735 New York Ave., N.W. Washington, D.C. 20006.) Basis of payment
is a stipulated sum. Progress payments, however, are made during the course of
construction.
Cost-plus-Fixed-Fee Contract. (For example, A-111, American Institute of Architects.) This type of agreement is used generally with an ‘‘up-set’’ or ‘‘guaranteed
maximum’’ price. The contractor guarantees that the total cost plus a fee will not
exceed a certain sum. (See types of bids, preceding.) Generally, there are provisions
for auditing of the construction costs by the owner.
Cost-plus-Percentage-of-Fee Contract. (For example, A201, American Institute
of Architects.) Similar to cost-plus-fixed-fee contracts, but the fee paid, instead of
being a lump sum in addition to the cost, is a percentage of the costs.
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Unit-Price Contract. This type of agreement is used where the type of work
involved is subject to variations in quantities and it is impossible to ascertain the
total amount of work when the job is started. Bids will be submitted by the contractors on the basis of estimated quantities for each classification of work involved.
On the basis of the unit prices submitted and the estimated quantities, a low bidder
will be chosen for award of the contract. After the contract has been completed,
the final amount paid to the contractor will be the sum of the actual quantities
encountered for each class of work multiplied by the unit prices bid for that class.
Design-Construction Contracts. This type of agreement is used for turnkey projects and by package builders (Art. 17.1). Cost estimates must be prepared from
preliminary plans or from similar past jobs. Preparation of these estimates requires
high skill and knowledge of construction methods and costs, because the usual
methods for preparing cost estimates do not apply.
Construction Management Contracts. Under this type of agreement, the construction entity serves as construction manager, acting as an agent of or consultant
to the owner, for a fee plus reimbursement of General Conditions items. The construction manager may negotiate an additional fee for extras (Art. 17.9).
Program Management Contracts. This type of agreement contemplates that the
program manager will serve as the agent or consultant to the owner or the government agency. Usually the compensation is a fee plus reimbursement of all costs
and General Conditions items. The program manager may negotiate an additional
fee for additional services that may be requested by the owner.

17.9

PROFESSIONAL
CONSTRUCTION MANAGERS

A professional construction manager (CM) is an individual or organization specializing in construction management or practicing it on a particular project as part
of a project management team that also includes an owner and a design organization. A prime construction contractor or a funding agency may also be a member
of the team. (See Art. 1.13.)
As the primary construction professional on the project management team, the
CM provides the following services or such portion thereof as may be appropriate
to the specific project:
1. The CM works with the owner and the design organization from the beginning of the design concept through completion of construction and closeout, providing leadership to the construction team on all matters relating to construction,
keeping the project management team informed, and making recommendations on
design improvements, value engineering, construction technology, schedules, and
construction economies.
2. The CM proposes construction and design alternatives to be studied by the
project management team during the planning phase and analyzes the effects of
these alternatives on the project cost, schedule, and life-cycle cost.
3. After the project budget, schedule, and quality requirements have been established, the CM monitors subsequent development of the project to ascertain that
those targets are not exceeded without knowledge of the owner.
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4. The CM advises on and coordinates procurement of equipment and materials
and the work of all contractors on the project. Also, the CM may monitor payments
to contractors, changes ordered in the work, contractors’ claims for extra payments,
and inspection for conformance with design requirements. In addition, the CM
provides current cost and progress information as the work proceeds and performs
other construction-related services required by the owner, such as furniture, fixtures,
and equipment interfacing.
The CM normally engages other organizations to perform significant amounts
of construction work but may provide some or all of the site facilities and services
specified in the General Conditions of the construction contract and is usually reimbursed by the client for these costs.
The advantages of engaging a CM over conventional construction with a general
contractor (see Art. 1.4) are as follows:
The CM treats project planning, design, and construction as integrated tasks,
which are assigned to a project management team. The team works in the owner’s
best interests from the beginning of design to project completion. The contractual
relationships between the members of the team are intended to minimize adversary
relationships and to contribute to greater responsiveness within the team. In this
way, the project can be completed faster and at lower cost. (See also Art. 2.19.)
(D. Barry and B. C. Paulson, ‘‘Professional Construction Management,’’ Journal
of the Construction Division, American Society of Civil Engineers, September
1976.)

17.10

CONTRACT ADMINISTRATION

Administration of construction contracts requires an intimate knowledge of the relationship of the various skills required for the construction, which involves labor,
material suppliers, and subcontractors. Feeding into the job are all of the lifesupplying services. Whether the contractor combines one or more of the jobs in
more than one person is immaterial.
Construction project management that will result in a profitable, on-time job
involves the organization and interplay of many talents. Activities of engineers,
architects, field supervisors, construction labor, material and equipment suppliers,
and subcontractors, aided by accountants, attorneys, insurance and bonding underwriters, design professionals, and the owner, must be organized and carefully
coordinated.
Those who succeed in this complex and difficult business are the ones who
familiarize themselves thoroughly with the daily operations of their jobs. They are
constantly learning by reading the latest professional journals, keeping abreast of
legislative developments and governmental regulations affecting the construction
business, and attending seminars on industry functions. They are alert and openminded about new ideas. They understand the needs of different clients and design
professionals and are able to tailor services to them.
The task of the contractor, principal, or partner is to be familiar with and have
responsibility for legal, bonding, insurance, and banking requirements of the firm.
The contractor feeds into the job necessary organization and policy decisions. This
contribution, when added to what is fed into the job by the project manager (progress), bookkeeping (money), superintendent (progress), clerical (correspondence
and records), architect and engineers (plans and approvals), building department
(approvals and inspection), and the owner (money), is essential for job progress.
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Planning of the job is dealt with in Art. 17.10.2. Profit and loss of the job are
controlled in the manner described in Art. 17.19.
17.10.1

Subcontracts

A contractor who engages others (subcontractors) to perform construction is called
a general contractor. General contractors usually obtain subcontract bids as well as
material-price solicitations during the general-contract bidding stage. Sometimes,
however, general contractors continue shopping after award of the general contract
to attain budget goals for the work that may have been exceeded during the initial
bidding stages. In such cases, additional bids from subcontractors are solicited after
the award of contract.
Purchasing Report. Contractors would find it advantageous to approach purchasing of subcontracts with a purchasing report (Fig. 17.4). This report should list
everything necessary to be purchased for the job, together with a budget for each
of the items. As subcontracts are awarded, the name of the subcontractor is entered,
and the amount of the subcontract is noted in the appropriate column. Then, the
profit or loss on the purchase is later entered in the last column; thus, a continuous
tabulation is maintained of the status of the purchases.
These priorities are indicated in Fig. 17.4 by the numbers in the left column.
Bid Solicitation. Bids are generally solicited through notices in trade publications,
such as Dodge Bulletin, or from lists of subcontractors that the contractor maintains.
Solicitation also can be by telephone call, letter, or postcard to those invited to bid.
Where the owner or the law requires use of specific categories of subcontractors,
bids have to be obtained from qualified members of such groups.
After subcontractor bids have been received, careful analysis and tabulation are
needed for the contractor to compare bids fairly (Fig. 17.5).

FIGURE 17.4 Purchasing report. Numbers in first column indicate specification sections in
purchasing subcontracts, materials, and equipment.

17.18

SECTION SEVENTEEN

FIGURE 17.5 Analysis of subcontractor bids.

In a complicated trade, such as Moisture Protection, shown in Fig. 17.5, it is
necessary to tabulate, from answers obtained by questioning each of the bidders,
the exact items that are included and excluded. In this way, an evaluation can
intelligently be made, not only of the prices submitted but also as to whether or
not the subcontractors are offering a complete job for the section of work being
solicited. Where an indication in the subcontractor’s proposal as in Fig. 17.5 shows
that a portion of the work is being omitted, it is necessary to cross-check the
specifications and other trades to be purchased to ascertain that the missing items
are covered by other subcontractors.
Subcontract Forms. Various subcontract forms are available for the written agreements. A commonly used form is the standard form of agreement between contractor and subcontractor (Contractor-Subcontractor Agreement, A401, American
Institute of Architects). A short form of subcontract with all the information appearing on two sides of one sheet is shown in Fig. 17.6a and b. Changes may be
made on the back of the printed form with the permission of both parties to the
agreement.
Important, and not to be neglected, is a subcontract rider (Fig. 17.7), which is
tailored for each job. Only one page of the rider is shown in Fig. 17.7. The rider
takes into account modifications required to adapt the standard form to the specific
project. The rider, dealing with such matters as options, alternatives, completion
dates, insurance requirements, and special requirements of the owner or lending
agency, should be attached to all copies of the subcontract and initialed by both
parties.
One additional clause that should appear in all subcontracts is the following:
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FIGURE 17.6a

Front side of short form for a subcontract.
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FIGURE 17.6b
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Back side of the short form for the subcontract.

This subcontract shall be subject to all the terms and conditions of the prime contract
between the general contractor and the owner insofar as that contract shall be applicable
to the work required to be performed under this subcontract, it being the intention that
the subcontractor shall assume to the general contractor all obligations of the general
contractor to the owner insofar as the work covered by this subcontract is concerned
and that the subcontractor shall be bound by all rulings, determinations, and directions
of the architect and / or owner to the same extent the general contractor is so bound.

Also, the list of drawings (Fig. 17.8) should not be neglected. The content of
the exact contract drawings should never be left in doubt. Without a dated list of
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FIGURE 17.7 Subcontract rider.

the drawings that both parties have agreed to have embodied in the subcontract,
disputes may later arise.
See also Arts. 17.11 and 17.14.

17.10.2

Project Management

In a small contracting organization, project management is generally the province
of the proprietor. In larger organizations, an individual assigned to project management will be responsible for one large job or several small jobs.
A project manager is responsible in whole or in part for the following:
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FIGURE 17.8 List of drawings (partial) for construction of a project.

Progress schedule (Fig. 17.14 or 17.15).
Purchasing (Arts. 17.10.1 and 17.11).
Arranging for surveys and layout.
Obtaining permits from government agencies from start through completion of
the job.
Familiarity with contract documents and their terms and conditions.
Dealing with changes and extras.
Submission of and obtaining approvals of shop drawings and samples, and material certifications.
Conducting job meetings with the job superintendent and subcontractors and
following up decisions of job meetings. Job meetings should result in assignments to various individuals for follow-up of the matters discussed at the meetings. Minutes kept of the plans of action discussed at each meeting should be
distributed as soon as possible to all attending. At the start of the following job
meeting, these minutes can be checked to verify that follow-up has been properly
performed. Figure 17.9 illustrates typical job-meeting minutes. Figure 17.16 is
a computer printout of a program ‘‘Expedition,’’ registered by Primavera Systems, Inc., which shows the submittal status of drawings for a building project.
Construction Productivity. One of the principal tasks of the construction manager
is coping with labor availability and productivity. Added to this is the increased
complexity of modern construction, particularly in the structural and mechanical
phases. These increasingly complex factors, however, can be kept within the contractor’s control by efficient management tools, including scheduling and monitoring techniques.

CONSTRUCTION PROJECT MANAGEMENT

17.23

FIGURE 17.9 Minutes of a job meeting.

On a complex construction project for which thousands of items are to be procured, approved, manufactured, delivered, and installed, satisfactory use of computers can be made. An effective system for monitoring the time and cost of a
project from design through procurement and installation, consisting of one data
bank from which four reports are drawn, is as follows:
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Purchasing / Cost Report. This report lists the various items to be procured and
sets target dates for bidding and award of contracts. It keeps track of the budget
and actual cost for each item. A summary prepared for top management provides
totals in each category and indicates the status of the purchasing.
Expediting / Traffic Report. This report lists the items once they are purchased
and gives a continual update of delivery dates, shop drawing and approval status,
shipping information, and location of the material when stored either on or off the
site.
Furniture, Fixture, and Equipment List. This report, which is normally used
when the job involves a process or refinery, can also be used for lists of equipment
in a complex building, such as a hospital or hotel. The report describes all the
utility information for each piece of equipment, its size, functions, intent, characteristics, manufacturer, part number, location in the finished job, and guarantees, as
well as information relating to its source, procurement, price, and location or drawing number of the plan it appears on.
Accounting System. The system consists of a comprehensive series of accounting reports, including a register for each supplier, and shows all disbursements. This
information is used in preparing requisitions for progress payments. It also can be
used to report costs of the job to date and to make predictions of probable costs to
complete.
All of the above reports can be integrated from start to finish and synchronized
with each other.
Project Time Management. After construction operations commence, there
should be a continual comparison of field performance with the established schedule. When the schedule is not being met, some method should be used to make
management aware of this and correct schedule lags. The corrective actions and
rescheduling phases are known as project time management.
The monitoring phase of time management involves periodic measurement of
actual job progress and comparison with the planned objectives. The only way that
this can be done positively is to determine the work quantities put into place and
to report this information for comparison with work quantities anticipated in the
job schedule. Then, a determination can be made of the effect of the current status
of the job on the completion date for the project. Any corrective actions necessary
can then be planned and implemented, after which the schedule can be updated.
Computer-calculated network activities provide a convenient basis for measuring
progress and for issuance of reports (Art. 17.12). The network diagram should be
corrected as needed so that the current job schedule reflects actual job status.
(R. H. Clough and G. A. Sears, ‘‘Construction Project Management,’’ John Wiley
& Sons, Inc., New York.)
Computerized Project Management Control System. This system combines project scheduling with cost controls, resource allocation controls, and a contractprogress statistical reporting system so as to yield total control over time, cost,
resources, and statistics.
Time. The time aspect of the system is designed to produce, through project
scheduling, a set of time objectives, a visual means of presenting these objectives,
and the devising and enforcing of a corrective method of adhering to the objectives
in order that the desired results will be achieved, as described previously (Project
Time Management).
Cost. These are summary costs monitored by budget reports, produced monthly
and distributed to the owner. In addition, detailed reports for construction company
management list costs under each class of construction activity and are used by

CONSTRUCTION PROJECT MANAGEMENT

17.25

project managers and field, purchasing, and top management personnel. A report
on probable total cost to complete the project is intended for all levels of construction company personnel but is used primarily by those responsible for corrective
action.
Resource Allocation. For the purpose of resource allocation, a graphical summary should be prepared of projected monthly manpower for individual activities
and also of the estimated quantities of work to be in place for all trades on a
cumulative basis. An update of these charts monthly will indicate which trades have
low work quantities in place, so that these lagging trades may be augmented with
the proper number of workers to permit them to catch up with and adhere to the
schedule.
Statistics. From the information received from the preceding reports, an accurate forecast can be made of the probable construction completion date and total
cost of the project.
Software and programs for computerized preparation of all the preceding reports
can be developed by company personnel or by outside consultants.
17.10.3

Field Supervision

A field superintendent has the most varied duties of anyone in the construction
organization. Responsibilities include the following: field office (establishment and
maintenance); fencing and security; watchmen; familiarity with contract documents;
ordering out, receiving, storing, and installing materials; ordering out and operation
of equipment and hoists; daily reports; assisting in preparation of the schedule for
the project; maintenance of the schedule; accident reports; monitoring extra work;
drafting of backcharges; dealing with inspectors, subcontractors, and field labor;
punch-list work; quality control; and safety.
Familiarity with contract documents and ability to interpret the plans and specifications are essential for performance of many of the superintendent’s duties. (The
importance of knowing the contract documents is discussed in Art. 17.5.) Should
work being required by the architect, owner, or inspectors exceed the requirements
of the contract documents, the superintendent should alert the contractor’s office.
A claim for pay for extra work, starting with a change-order proposal, may result
(Art. 17.14.2).
The daily reports from the superintendent are a record that provides much essential information on the construction job. From these daily reports, the following
information is derived: names of persons working and hours worked; cost code
amounts; subcontractor operations and description of work being performed; materials received; equipment received or sent; visitors to the job site; other remarks;
temperature and weather; accidents or other unusual occurrences. Figure 17.10
shows a typical daily report.
Back-Charges. Frequently, either at the request of a subcontractor or because of
the failure of a subcontractor to perform, work must be done on behalf of a subcontractor and the subcontractor’s account charged. If the work performed and the
resultant back-charge is at the request of the subcontractor, then obtaining the information and the agreement of all parties to a back-charge order (Fig. 17.11) is
easy.
If, however, there is a dispute as to whether or not the work is part of the
obligation of the subcontractor, then the task becomes more complicated. Backcharges in this situation should be used sparingly. Sending a back-charge to a
subcontractor under circumstances that are controversial is at best only a self-

17.26

SECTION SEVENTEEN

FIGURE 17.10 Daily report, prepared by a construction superintendent.
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FIGURE 17.11 Back-charge order for work done by a contractor on behalf of a subcontractor.

17.28

SECTION SEVENTEEN

serving declaration, and in all likelihood will be vigorously disputed by the subcontractor.

17.11

PURCHASE ORDERS

Issuance of a purchase order differs from issuance of a subcontract (Art. 17.10.1).
A purchase order is issued for material on which no labor is expected to be performed in the field. A subcontract, on the other hand, is an order for a portion of
the work for which the subcontractor is expected not only to furnish materials but
also to perform labor in the field. An example of a purchase order form, front and
back, is shown in Fig. 17.12a and b.
For the specific project, a purchase order rider (like Fig. 17.7) and list of contract
drawings (Fig. 17.8) should be appended to the standard purchase order form. The
rider describes special conditions pertaining to the job, options or alternates, information pertaining to shop drawings, or sample submissions and other particular
requirements of the job.
Material-price solicitations are handled much in the same manner as subcontractprice solicitations (Art. 17.10.1). Material bids should be analyzed for complicated
trades in the same manner as for subcontracts (Fig. 17.5).
To properly administer both the subcontract and the purchase orders, which may
number between 40 and 60 on an average building job, it is necessary to have a
purchasing log (Fig. 17.13) in which is entered every subcontract and purchased
order after it has been sent to the subcontractor or vendor. The entry in the log is
copied from the file copy of the typed document, and an initial in the upper righthand corner of the file copy indicates that entry has been made. The log serves as
a ready cross reference, not only to names of subcontractors and vendors but also
to the amounts of their orders and the dates the orders were sent.
Computers in Purchasing. On a large-scale construction project, which costs
many millions of dollars, thousands of items may have to be procured. Also, information, shop drawings, and part lists may have to be distributed and revised,
redistributed, approved, and distributed again. Systems have been developed to use
computers to keep track of all equipment and materials and related purchase information, such as specifications, quotations, final orders, shipment, and delivery dates.
The systems are based on the concept of critical-path items, and the various
tasks that must be performed are assigned due dates. For example, a computer report
could be by project and show all open purchase-order items for one project, or by
buyer name, with all open purchase-order items for each buyer, including all
projects.
In negotiating and awarding either a subcontract or a material purchase, the
contractor should take into account the scope of the work, list inclusions properly,
note exceptions or exclusions, and, where practicable, record unit prices for added
or deleted work. Consideration should be given to the time of performance of units
of work and availability of workers and materials, or equipment for performing the
work. Purchase orders should contain a provision for field measurements by the
vendor, if this is required, and should indicate whether delivery and transportation
charges and sales taxes are included in the prices.
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FIGURE 17.12a

Front side of a purchase order.
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FIGURE 17.12b

17.12

Back side of purchase order.

SCHEDULING AND EXPEDITING

Two common methods of scheduling construction projects are by means of the
Gantt (bar) chart (Fig. 17.14) and by means of the critical path method (Fig. 17.15).
Bar Chart. The bar chart is preferred by many contractors because of its simplicity, ease in reading, and ease of revision. The bar chart can show a great deal
of information besides expected field progress. It can also show actual field pro-
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FIGURE 17.13 Purchasing log lists every subcontract and purchase order after its submission
to a subcontractor or vendor.

gress; dates for required delivery; fabrications and approvals; percent of completion,
both planned and actual; and time relationships of the various trades. Copies of bar
charts may be distributed to subcontractors, trade supervisors, and in many cases
laypeople, with the expectation that it will be easily understood.
Steps in preparation of a bar chart should include the following:
1. On a rough freehand sketch, layout linearly and to scale horizontally the
amount of time contemplated for the total construction of the job, based on either
the contract or past experience.
2. List in the first column all the major trades and items of work to be performed
by the contractor for the job.
3. Based on past experience or on previous bar charts that give actual times of
completion for portions of past jobs, block in the amount of time that will be needed
for each of the major trades and items of work, and indicate their approximate
starting and completion date in relationship to the other trades on the job.
4. On completion of Step 3, reexamine the chart in its entirety to ascertain
whether the total amount of time being allocated for completion is realistic.
5. After adjusting various trades and times of completion and starting and completion dates on the chart, work backward on dates for those trades requiring fabrication of material off the site and for those trades that require approval and submission of shop drawings, samples, or schedules.
6. Block in the length of time necessary for fabrication and approval of items
requiring those steps.
7. Using the contractor’s trade-payment breakdown or schedule of payments for
each trade and month-by-month analysis of which trades will be on the job, sketch
in the percent-completion graph across the face of the chart.
8. After the chart has been completely checked and reviewed for errors, draw
the chart in final form.
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FIGURE 17.14 Bar chart for construction scheduling. Letters associated with bars indicate a,
approvals; b, backfill; c, contract piles; d, delivery; e, elevator pits, hydrolithic; f, spandrel waterproofing; g, glazing; h, handrails, i, installation; j, site work; k, taxpayers; l, hardware schedule; m,
load tests; n, permanent; o, adjustments; p, brick panels; q, lintel; r, saddles, wedge inserts; s, shop
drawing; t, temporary; u, tape; v, prime, ceiling spray; w, finish; x, fabrication; y, finish schedule.

Critical Path Method (CPM). This is favored by some owners and government
agencies because it provides information on the mutually dependent parts of a
construction project. CPM also reveals the effect that each component has on the
overall completion of the project and scheduling of other components. It permits a
more realistic analysis of the daily problems that tend to delay work than does the
customary bar chart. Strict adherence to the principles of CPM will materially aid
builders to reduce costs substantially and to enhance their competitive position in
the industry. Execution of the method can be expedited with the aid of a computer
and CPM program.
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FIGURE 17.15 Network for critical-path method of scheduling comprises arrows representing
steps, or tasks, and numbered nodes representing start or completion of those tasks. Heavy line
marks critical path, the sequence of steps taking longest to complete.

Briefly, CPM involves detailing, in normal sequence, the various steps to be
taken by each trade, from commencement to conclusion. The procedure calls for
the coordination of these steps with those of other trades with contiguous activities
or allied or supplementary operations. The objective is to ensure completion of the
tasks as scheduled, so as not to delay other work. And CPM searches out those
trades that control the schedule. This knowledge enables the contractor to put pressure where it will do the most good to speed a project and to expedite the work at
minimum cost.
An important, but not essential, element of CPM is a chart consisting of a
network of arrows and nodes. Each arrow represents a step or task for a particular
trade. Each node, assigned a unique number, represents the completion of the steps
or tasks indicated by the arrows leading to it and signifies the status of the project
at that point. The great value of this type of chart lies in its ability to indicate what
tasks can be done concurrently and what tasks follow in sequence. This information
facilitates expediting, and produces a warning signal for future activities.
The actual critical path in the network is determined by the sequence of operations requiring the most time or that would be considered the most important parts
of the contract on which other trades would depend. This path determines the total
length of time for construction of the project. Usually, it is emphasized by heavier
or colored lines, to remind the operating staff that these tasks take precedence (see
Fig. 17.15). Also, it is extremely important that the contractor be guided by the
knowledge that a task leaving a node cannot be started until all tasks entering that
node have been completed.
Another benefit of CPM scheduling is the immediate recognition of float time.
Associated with noncritical activities, float time is the difference between time required and time available to execute a specific item of work. This information often
enables a supervisor to revise planning and scheduling to advantage.
Float is determined in two steps, a forward and a backward pass over the network. The forward pass starts with the earliest begin time for the first activity.
Addition of the duration of this task to the begin time yields the earliest complete
time. This also is the earliest begin time for the next task or tasks. The forward

17.34

SECTION SEVENTEEN

pass continues with the computation of earliest complete times for all subsequent
tasks. At nodes where several arrows meet, the earliest begin time is the largest of
the earliest complete times of those tasks. The backward pass starts with the earliest
complete time of the final task. Subtraction of the duration of that activity yields
the latest allowable begin time for it. The backward pass continues with the computation of the latest allowable begin times for all preceding tasks. At nodes from
which several arrows take off, the latest allowable complete time is the smallest of
the latest allowable begin times, and the latest allowable begin times of preceding
tasks are found by subtracting their duration from it. Float is the difference between
earliest and latest begin (or complete) times for each task.
The computations can be done manually or with a computer. The latter is desirable for projects involving a large number of tasks, or for which frequent updating
of the network is required.
As an alternative, the time-scale arrow diagram with the activities shown to scale
may be used. Compared with bar charts, such arrow diagrams are almost as easy
to read and understand. (S. S. Pinnell, ‘‘Critical Path Scheduling: An Overview and
Practical Alternative,’’ Civil Engineering, July 1980, pp. 66 to 69.) See also Art.
17.10.2.
Expediting. The task of keeping a job on schedule should be assigned to an
expediter. The expediter must be alert to and keep on schedule the following major
items: letting of subcontracts; securing of materials; and expediting of shop drawings, sample approvals, fabrication and delivery of materials, and building department and government agency submissions and approvals.
Records must be kept by the expediter of all these functions, so that the work
can be properly administered. One method of record keeping for the expediting of
shop drawings, change orders, samples, and other miscellaneous approvals is illustrated in Fig. 17.16. Information entered includes name of subcontractor, description
of work being done, and dates of submissions and approvals received. Space is
provided for shop-drawing and sample submissions, approvals and distributions,
and other miscellaneous information, as well as contract and change orders. A page
similar to the one shown in Fig. 17.16 should be used for every subcontractor and
every supplier on the job.
Expediting requires detail work, follow-up work, and awareness of what is happening and what will be needed on the job. Its rewards are a completed job on or
ahead of schedule.

17.13

FAST TRACKING

When time of completion is the most essential element in a construction job, superseding even the requirements for total coordination of the plans and specifications during design, and when competitive bids from general contractors are not
essential, then a method of design and construction known as fast tracking may be
utilized.
On a job that is fast tracked, design and construction begin almost simultaneously with groundbreaking and take place even while the designers are working on
the foundations of the structure. Thereafter, work proceeds in the field directly after
applicable portions of the design leave the drafting boards. This means that the
normal time for design of the project and later bidding is telescoped by a procedure
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FIGURE 17.16 Record for expediting approvals of shop drawings, change orders, samples, and
miscellaneous items.

that, in effect, sets design and construction on separate tracks parallel to each other,
rather than in consecutive sequence.
The advantage of fast tracking is that a considerable amount of time is saved if
construction can indeed proceed simultaneously with, and in conjunction with, the
design. Presumably, job completion will take place shortly after completion of the
design or, certainly, much earlier than it otherwise would have.
The disadvantages of fast tracking are that in coordination of the work, the
necessary input from various consultants will be largely lacking or after the fact.
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This may necessitate redoing certain work, or at best, repairing deficiencies that
are discovered only after portions of the construction are in place.
Another disadvantage of fast tracking is that much less control exists over costs
than in a job where designs are complete when prices are solicited. This disadvantage can be partly overcome, however, if the work is given to reputable, carefully
prequalified subcontractors and suppliers. Certain rules of thumb from past jobs
certainly will give an indication of what the final cost will be. But because of the
expected loss of efficiency and redoing of certain parts of the work, costs can be
expected to be higher. Nevertheless, such cost increases could be offset by resultant
savings in interest on construction loans, revenues accruing from earlier use of the
building, and avoidance of the effects of monetary inflation on the cost of the job
if it had been begun at a considerably later date.
Fast tracking lends itself particularly to professional construction management
as a form of contract, although the cost-plus-fixed-fee or cost-plus-percentage-fee
contract is applicable as well. (See also Art. 2.18.)

17.14

CHANGES, CLAIMS,
AND DISPUTE RESOLUTION

After a construction contract has been awarded to a contractor, and usually after
construction has begun, it may become necessary to make changes in the work that
are not covered by the contract documents. To avoid writing a new contract whenever a work change is made, construction contracts usually include provisions for
change orders. These are legal documents that provide a means by which an owner
can order changes in the work or require extra work. Change orders may be issued
for the following reasons:
1. Change in scope. Specifications for building construction include a ‘‘Scope
of the Project,’’ which includes a general verbal description of the project. The
details are given in the technical sections of the specifications, each of which provides a ‘‘Scope of the Work.’’ This is a statement of the work to be done under
that section. If any change is to be made in the project, a scope becomes involved.
Usually, the specifications give the owner the right to make changes in scope, with
specified compensation to the contractor.
2. Change in material or installed equipment. For any of a variety of reasons,
such as unavailability of a specified item or cost or time savings resulting from a
substitution, the owner or the contractor may request a change in building materials
or installed equipment.
3. Change in expected conditions. After the start of a project, a contractor may
encounter conditions not anticipated by the building designers and not covered by
the contract documents. For example, during excavation for the building foundations, subsurface conditions may be encountered that are different from those described in the plans and specifications. Or abnormal weather may interfere with
progress of the work or may damage work already completed. Or labor strikes may
occur. Change orders may be required to accommodate these unexpected conditions.
4. Change to correct omissions. During construction, the owner or the contractor
may discover that certain necessary work or extra work desired by the owner is not
covered by the contract documents. The owner will have to issue a change order
for performance of that work.
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Methods of Payment for Change Orders

Either an owner or a contractor may request a change order. Changes or extras may
be priced in any of the following ways:
Unit Prices. At the time of either the bid or the signing of the contract, unit prices
are listed by the contractor for various classes of work that may be subject to
change. Usually, unit prices are easily administered for such trades as excavation,
concrete, masonry, and plastering. The task of the purchaser is to obtain unit prices
from subcontractors for various classes of work for the same trades that are in the
contract. Although usually the same unit price is agreed for both added and deducted work, occasionally the unit prices for deducted work will be agreed to be
10% less than those for added work.
Cost of Labor and Materials, plus Markup. Another method of computing the
value of changes or extra work is by use of actual certified costs, as derived from
record keeping as the project proceeds. Rates for wages and fringe benefits must
be verified, and the amount of percentage markup must be agreed to either in the
contract or before the work is started. Usually, the general contractor is allowed a
markup over and above subcontractors’ costs and markup, but the general contractor’s markup is less than the subcontractor’s allowance in such cases.

FIGURE 17.17 Daily work-report certification by a general contractor for changes made or extra
work performed.
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When work is done on a cost-plus-markup basis, the contractor must maintain
an accurate daily tabulation of all field costs. This document should be agreed to
and signed by all parties responsible for the record keeping for the change. It will
form an agreed-on certification that the work has been performed and of the quantities of labor and material used. A daily work-report certification is shown in Fig.
17.17.
Negotiation by Lump Sum. If the owner desires to have changes or extra work
performed and does not want it done on a cost-plus or unit-price basis, owner and
contractor may negotiate a lump-sum payment. In this situation, a cost estimate is
prepared by the contractor or subcontractor involved, and a breakdown of costs is
submitted, together with the estimate total. If the owner accepts the lump sum, the
owner or the architect writes a change order, and the work is performed. Such a
change order is shown in Fig. 17.18 as issued to a subcontractor.
17.14.2

Claims

Sometimes a dispute may arise as to whether or not the work is part of the contract
documents and hence the obligation of the contractor. Such a dispute may result in

FIGURE 17.18 Order issued by a general contractor to a subcontractor to proceed with a change
in work not covered by the contract documents.
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FIGURE 17.19 Change-order proposal submitted by a contractor to an owner to request issuance
of a change order.

a claim on the part of the contractor. In making a claim, the contractor may request
that a change order be issued prior to proceeding with the work. Or the contractor
may nevertheless proceed with the work so as not to delay the job, but request that
a change order be issued. Such a request is made in the form of a change-order
proposal (Fig. 17.19). Depending on the size of the claim and the attitude of the
owner or architect, the contractor may decide whether to continue with the extra
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work or to press for a decision on the claim, through either arbitration (Art 17.14.4),
or some other remedy available either under the contract or at law.
Dispute Resolution. The American Institute of Architects Forms, which are
widely used in the construction industry, now provide for an additional means of
settlement of claims between contractors and owners. AIA Form A-20 1, 1997
Edition, ‘‘General Conditions of the Contract for Construction,’’ for the first time
features a mediation clause requiring parties to resort to mediation prior to instituting litigation or arbitration. This expanded approach to dispute resolution will
empower the parties to work out any problems in an informal and expedient way.
(See Art. 17.14.4.)
The new edition of A-201 continues the practice of making the architect the first
arbitor of construction claims, except for those involving aesthetic effect. However,
a new section, 4.5, adds mediation as the next step in the dispute resolution process.
The new A-201 retains the Arbitration Clause which provides that claims not resolved by mediation shall be decided by arbitration. These methods of claim resolution are available in any construction contract that includes, as part of its terms,
the AIA General Conditions A-201.

17.14.3

Who Pays for the Unexpected?

A well-drafted construction contract between contractor and owner should always
contain a changed-conditions clause in its general conditions. (See ‘‘General Conditions of the Contract for Construction,’’ AIA A201, Art. 4.3.4, Claims for Concealed and Unknown Condition, American Institute of Architects, 1735 New York
Ave., NW, Washington, DC 20006.) This clause should answer the question:
If a contractor encounters subsurface conditions different from what might normally be expected or from what is described in plans, specifications, or other job
information provided by the owner or owner’s agents, resulting in increased cost,
should the contractor absorb the increased cost or should the owner pay it?
A properly drafted change-conditions clause should contain the following elements:
A requirement that the owner pay for the unexpected.
Arrangements so that the owner will not be the arbiter of whether the unexpected
has occurred.
Recognition that the contract documents have been based on an assumed, described set of facts.
Indication that a changed condition can exist because of unanticipated difficulty
of performance.
A requirement that the owner be made aware of a changed condition when it
occurs.
Indication that changed conditions can include obstructions.
A requirement that the contractor stop work in the area of a changed condition
until ordered to proceed.
Indication that either party can claim changed conditions.
Recognition that the method of procedure for handling changed conditions is
provided for in the contract.
An arbitration clause or effective means of appeal other than to the courts.

CONSTRUCTION PROJECT MANAGEMENT

17.41

A contractor would be well advised not to enter into agreement for construction
without a changed-conditions clause.

17.14.4

Alternative Dispute Resolution

Alternative dispute resolution is the term applied to methods of resolving disputes
other than litigation. The American Arbitration Association. a nonprofit organization and pioneer in alternative dispute resolution, has established and is a financial
supporter of the National Construction Industry Disputes Resolution Committee.
This group comprises representatives of all the major organizations concerned with
construction.
Assistance in Negotiation. When a dispute between owner and contractor arises
on a construction project, the foremost method of resolving it is by immediate
negotiation. One optional procedure for facilitating negotiation is to appoint before
the start of a project a Dispute Resolution Board (DRB). It usually consists of three
qualified persons whose role is to assist the parties in negotiating a settlement of a
controversy or claim. If there cannot be a resolution of the dispute by such negotiation, then the DRB will issue nonbinding recommendations based on available
information.
Besides negotiation, other methods used for dispute resolution include conciliation, facilitation fact-finding, minitrials, and most importantly, arbitration and mediation.
Arbitration. Parties to a contract, either at the time of entering into the contract
or when a dispute arises, agree to submit the facts of the dispute to impartial third
parties who will hear a presentation of the claims by both parties and render a
decision.
If the parties have agreed to submit a matter to arbitration, the decision of the
arbitrators is binding on both parties. The decision can be enforced in any court of
law having jurisdiction over the party against whom a claim is made.
Because of the large number of construction arbitration cases filed, the American
Arbitration Association has, in conjunction with representatives from the construction industry, drafted special construction-industry arbitration rules (‘‘Construction
Industry Dispute Resolution Procedures.’’ American Arbitration Association, 335
Madison Ave. (10th Floor), New York, NY 10017-4605). These rules provide information for proceeding with construction arbitration.
Parties may agree beforehand to submit disputes to arbitration by inclusion of
the standard arbitration clause in their agreement:
Any controversy or claim arising out of or relating to this contract, or the breach
thereof, shall be settled by arbitration in accordance with the Construction Industry
Arbitration Rules of the American Arbitration Association, and judgment upon the
award rendered by the Arbitrator(s) may be entered in any Court having jurisdiction
thereof.

To the standard arbitration clause, it is sometimes best to add the words ‘‘in the
’’ immediately after ‘‘shall be settled by arbitration,’’ to specify where
city of
the arbitration hearings should be held.
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Mediation. In addition to arbitration, there is available through the services offered by the American Arbitration Association a system of mediation of disputes.
Mediation differs from arbitration in that not only is it entered into voluntarily by
the parties, but the results are nonbinding, as opposed to arbitration where the
results are binding on both parties. When a dispute is submitted to mediation, a
trained mediator, or several mediators, will assist the parties in reaching a settlement
of the controversy.
The mediator participates impartially in the negotiations and advises and consults
the various parties involved. The result of the mediation should be an agreement
that the parties find acceptable. The mediator cannot impose a settlement and can
only seek to guide the parties to a settlement.
The American Arbitration Association administers the mediation process by providing panels of trained and acceptable mediators. In addition, it will provide a
place to hold the mediation hearings and will maintain records of cases and issues
involved, the names and types of mediators appointed, and the results of the mediation efforts.
When drawing up a contract, the parties to the contract may, by mutual agreement, wish to insert into the contract the following mediation clause:
If a dispute arises out of or relating to this contract, or the breach thereof, and if
said dispute cannot be settled through direct discussions, the parties may agree to
endeavor first to settle the dispute in an amicable manner by mediation under the
Voluntary Construction Mediation Rules of the American Arbitration Association, before having recourse to arbitration or a judicial forum.

17.15

INSURANCE

Insurance policies are contracts under which an insurance company agrees to pay
the insured, or a third party on behalf of the insured, should certain contingencies
arise.
No business is immune to loss resulting from ever-present risks. It is imperative,
therefore, that a sound insurance program be designed and that it be kept up to
date.
Because few businesses can afford the services of a full-time insurance executive, it is important that a competent agent or broker be selected to: (1) prepare a
program that will provide complete coverage against the hazards peculiar to the
construction business, as well as against the more common perils; (2) secure insurance contracts from qualified insurance companies; (3) advise about limits of
protection; and (4) maintain records necessary to make continuity of protection
certain. While an executive of the business should oversee insurance coverage,
much of the detail can be eliminated by utilizing the services of a competent agent
or broker.
It is necessary, of course, that the responsibility for providing protection be
placed on an insurance company whose financial strength is beyond doubt.
Another important point for the buyer of insurance is the service that the company selected may be in a position to render. Frequently, construction operations
are conducted at a considerable distance from city facilities. It is necessary that the
company charged with the responsibility of protecting the construction operations
be in a position to render ‘‘on-the-job’’ service from both a claim and an engineering
standpoint.
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The interests of contractors, subcontractors, and building owners are very closely
allied. Particular attention should be given to the definition of these respective
interests in all insurance policies. Where the insurable interest lies may depend
upon the terms of the contract. Competent advice is frequently needed in order that
all policies protect all interests as required.
While the forms of protection purchased and the adequacy of limits are of great
importance to a prime or general contractor, it is also of great importance that the
insurance carried by subcontractors be written at adequate limits and be broad
enough to protect against conditions that might arise as a result of their acts. Also,
the policies should include the interests of the prime or general contractor insofar
as much interests should be protected.
This section merely outlines those forms of insurance that may be considered
fundamental (Table 17.1). It includes brief, but not complete, descriptions of coverages without which a contractor should not operate. It is not intended to take the
place of the advice of experienced insurance personnel.

17.15.1

Fire Insurance

Fire insurance policies are well standardized. They insure buildings, contents, and
materials on job sites against direct loss or damage by fire or lightning. They also
include destruction that may be ordered by civil authorities to prevent advance of
fire from neighboring property. Under such a policy, the fire insurance company
agrees to pay for the direct loss or damage caused by fire or lightning and also to
pay for removal of property from premises that may be damaged by fire.
Attention should be given to the computation of the amount of insurance to be
applied to property exposed to loss. In addition, the cost of debris removal should
be taken into consideration if the property could be subject to total loss. Under no
circumstances will the amount paid ever exceed the amount stated in the policy. If
the fire insurance policy has a coinsurance clause, the problem of valuation and
adequate amount of insurance becomes even more important.
The form of fire insurance particularly applicable in the construction industry is
known as Builders Risk Insurance. The purpose of this form is to insure an owner
or contractor, as their interests may appear, against loss by fire while buildings are
under construction. Such buildings may be insured under the Builders Risk form
by the following methods:
1. The reporting form, under which values are reported monthly or as more
buildings are started. Reports must be made regularly and accurately. If so, the form
automatically covers increases in value.
2. The completed-value form under which insurance is written for the actual
value of the building when it is completed. This is written at a reduced rate because
it is recognized that the full amount of insurance is not at risk during the entire
term of the policy. No reports are necessary in connection with this form.
3. Automatic Builders Risk Insurance, which insures the contractor’s interest
automatically in new construction, pending issuance of separate policies for a period
not exceeding 30 days. This form generally is used for contractors who are engaged
in construction at a number of different locations.
There are certain hazards which, though not quite so common as fire and lightning, are nevertheless real. The contractor should insist that these be included in
the insurance, by endorsement. A few of the available endorsements are:
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TABLE 17.1 Typical Insurance Needs of Parties to Construction

Type
Builders Risk Fire
Insurance with
extended coverage,
vandalism, and
malicious mischief

Commercial General
Liability
1a. Premises,
operations of
contractor
1b. Independent
contractors
contingent
public liability
and property
damage
1c. Completed
operations
insurance
1d. (Hold-harmless)
Contractual
liability
2. Owner’s
protective
liability
insurance
3. Umbrella
liability
Owned and nonowned
motor-vehicle
insurance
Contractor’s equipment
insurance
Material floater

Workers’ compensation
and employers
liability
Employers liability
insurance
Disability benefits
insurance

Purpose

Suggested limits for
small-to-mediumsize company

Basis for
premium

Protect building, fire
and lightning,
explosion,
windstorm, etc.
All risk coverage
is the broadest
and most
expensive

Amount of contract
less demolition,
construction
below lowest
basement slab
and landscaping

Dollars per
hundred

Third-party bodily
injury and
property damage
Protector contractor
against
subcontractor’s
negligence

$3,000,000 B.I.*
$1,000,000 P.D.†

Payroll
classification

Same as above

Amount of
subcontract

Claims by third
parties on projects
already completed
Contractually
assumed liability

Same as above

Amount of
coverage

Same as above or
as per contract

Amount of
coverage

Third-party liability

As per contract

Amount of
contract

Third-party liability

$3,000,000

Various

Third-party liability
and physical
damage insurance
Protects equipment,
tools, etc.
Losses to materials
before installation
in job (may be
included in
Builders Risk)
Employee protection

B.I., P.D., collision,
fire and theft (no
fault)*†
$200,000

Number of
cars and
experience
Coverage
amount
Coverage
amount

Employee suits
outside of
workers
compensation
(Where required by
the state)

$200,000

Set by state

Payroll

Unlimited in some
states or
$100,000

Payroll

Set by the state

Payroll
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TABLE 17.1 Typical Insurance Needs of Parties to Construction (Continued)

Type
Fidelity insurance
Valuable papers
Key officer insurance

Group hospitalization

Major medical
Group life insurance

Purpose
Embezzlement of
funds
Loss of valuable
papers
Life insurance
policy to cover
corporate officer
in case of death
or disability
Employees’
protection (Blue
Cross or HMO‡)
Employees’
protection
All eligible
employees

Suggested limits for
small-to-mediumsize company
$500,000
$50,000
$500,000 or
amount to be
determined
120-day extended
coverage
Limits beyond Blue
Cross or HMO‡
6 mo. to year
salary

Basis for
premium
Number of
employees
Amount of
coverage
Amount of
coverage

Number of
employees
and
coverage
Same as above
Age and
number of
employees

Technically not insurance
Pension and / or profit
sharing plan

Employee retirement

Unemployment
insurance

(Where required by
the state)

Social Security

Employees’ welfare

25% salary when
combined with
Social Security
Set by state and
federal
government
Set by federal
government

Salary of
employees
Payroll
Payroll

Architects and engineers insurance
Architects and
engineers liability
insurance
Errors and omissions
insurance

Damage to persons
and property

$3,000,000 B.I.*
$1,000,000 P.D.†

Amount of
coverage

Errors or omissions
from the plans

Highest available

Amount of
coverage

Owner insurances
Owner’s protective
liability insurance

Property fire insurance

Public liability and
property damage
as a result of
construction
operations
When construction
is being done on
an existing
building, fire, etc.,
general contractor
and
subcontractors

$1,000,000
$5,000,000

Full insurance
value
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TABLE 17.1 Typical Insurance Needs of Parties to Construction (Continued)

Type

Purpose

Suggested limits for
small-to-mediumsize company

Basis for
premium

Owner insurances
Loss of use insurance
Steam boiler
Nuclear incident

Losses in property
as result of fire or
other loss
Explosion, etc.
Nuclear reactor loss
(if required)

Approx. Loss of
income
$500,000
High

* B.I. ⫽ bodily injury
† P.D. ⫽ property damage
‡ HMO ⫽ Health Maintenance Organization

1. Extended coverage endorsement, which insures the property for the same
amount as the basic fire policy against loss or damage caused by windstorm, hail,
explosion, riot, civil commotion, aircraft, vehicles, and smoke.
2. Vandalism and malicious mischief endorsement, which extends the protection
of the policy to include loss caused by vandalism or malicious mischief. There is
a special extended coverage form that provides coverage on an all-risk basis and
includes the peril of collapse.
Completed-value and reporting forms treat foundations of a building in the
course of construction as a part of the Builders Risk Value for insurance purposes.
But all work below the lowest basement slab, site work, and demolition are not
covered by Builders Risk Insurance. The value of these items should be deducted
from the amount of the policy. This will result in a saving of insurance premium.
Builders’ machinery and equipment should be specifically insured as a separate
item if coverage is desired under the policy.
Under the terms of the AIA General Conditions, the owner is to provide the
Builders Risk Insurance and pay for it. Under those circumstances, the contractor
should request that the following clause appear as an endorsement to the policy:
Additional insureds under this policy: The Contractor and its Subcontractors, as
their interests may lie.

This endorsement will assure the contractor and its subcontractors of a share in
the insurance proceeds in case of claim. It further protects the contractor and subcontractors from suit by the insurance company under its subrogation clause, should
either of these parties have caused or contributed to the loss.

17.15.2

Insurance for Contractor’s Equipment

The so-called Inland Marine insurance market is the place to look for many coverages needed by contractors. From the insurance point of view, each contractor’s
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problem is considered separately. The type of operation, the nature of equipment,
the area in which the contractor works, and other pertinent factors are all points
considered by an Inland Marine underwriter in arriving at a final form and rate.
Obvious contractors’ equipment—mechanical shovels, hoists, bulldozers, ditchers, and all other mobile equipment not designed for highway use—is the primary
subject of the Contractors Equipment Floater. Such protection is necessary because of the size of the investment in such equipment and of the multiplicity of
perils to which the equipment is exposed.
Some companies will write the Contractors Equipment Floater Policy only on a
named-perils basis, which ordinarily includes fire, collision, or overturning of a
transporting conveyance, and sometimes theft of an entire piece of equipment. Other
companies will write certain kinds of contractors’ equipment on the so-called allrisk basis. Certain perils, such as collision during use, are subject to a deductible
fixed amount. The rate for this broader insurance generally is higher than that for
the named perils form. In the all-risk form, the customary exclusions, such as wear
and tear, the electrical exemption clause, strikes, riots, and other similar exclusions,
are present. Because of increased exposure to nuclear hazards, all Inland Marine
policies that insure against fire must carry a nuclear exclusion clause that provides
that the company shall not be liable for loss by nuclear reaction or radiation or
radioactive contamination, whether controlled or uncontrolled and whether such loss
is direct or indirect, approximate or remote.
In addition to the equipment, there is a need to provide protection for the materials and supplies en route to or from the site. If these materials and supplies are
transported at the risk of a contractor and are in the custody of a common carrier,
a Transportation Floater should be obtained. If, on the other hand, these materials
and supplies are moved on the contractor’s own trucks, a Motor Truck CargoOwners Form should be obtained. The premium for the transportation form is
usually based on the value of shipments coming under the protection of the policy.
The coverage is usually on an all-risk basis. The Motor Truck Cargo-Owners Form
is generally on a named-perils basis at a flat rate applied against the limit of liability
required by the insured’s needs.
Occasionally, a contractor may be responsible for machinery, tanks, and other
property of that nature until such times as they are completely installed, tested, and
accepted. Exposures of this kind are usually covered under an Installation Floater,
which would provide insurance to the site as well.
The Installation Floater Form is generally on a named-perils basis, including
perils of loading and unloading, at a rate for the exposure deemed adequate by the
underwriter. Large contractors should have such insurance written on a monthly
reporting form to reflect increasing values as installation progresses. Small contractors generally can provide for the coverage under a stated amount on an annual
basis subject to coinsurance.
There is also a form of policy known as a Riggers Floater that is designed for
contractors doing that type of work. This policy is usually a named-perils form at
rates based on the nature of the rigging operation.
Neither the forms nor rates in any of these classes are standard among the
companies writing them, although in general they are all similar.
Some contractors building bridges might be required to take a Bridge Builders
Risk Form. This is an exception to most of the insurance provided to contractors,
in that it is required to be rated in accordance with forms and rates filed in most
of the states and administered by a licensed rating bureau.
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Motor-Vehicle Insurance

Loss and damage caused by or to motor vehicles should be separately insured under
specific policies designed to cover hazards resulting from the existence and operation of such vehicles. Bodily injury or property damage sustained by the public
as a result of the operation of contractor’s motor vehicles or other self-propelled
equipment is insured under a standard policy of insurance. To secure complete
protection, a Comprehensive Automobile policy should be obtained to provide protection, in addition to the preceding, for hired cars, employers nonownership, and
any newly acquired motor vehicles or self-propelled equipment during the term of
the policy. Damage to owned vehicles can be added to the same policy on an
automatic basis to provide Comprehensive Coverage and Collision Insurance.
All vehicles should be covered, for high limits.
Protection furnished by automobile liability and property damage insurance
serves in two ways: (1) the insurance company agrees to pay any sum for bodily
injury and property damage for which the insured is legally liable, (2) the policy
agrees to defend the insured. It is important, therefore, that the limits be adequate
to guarantee that the insured obtain full advantage of the service available. For
example, suppose only $25,000 and $50,000 limits are carried, and action is brought
against the contractor in the amount of $500,000. It may be necessary to employ
an attorney to safeguard the insured’s interests for the amount of the action that
exceeds the limits of the policy.
A contractor should not operate any type of motor vehicle without insurance.
Automatic coverage should be provided to include all motor vehicles owned or
acquired. The cost for highest available limits is reasonable.
Damage to owned motor vehicles may be insured under a fire, theft, and collision
policy. Comprehensive motor-vehicle protection covers physical damage sustained
by motor vehicles because of fires, theft, and other perils, including glass breakage.
Collision insurance insures against loss from collision or upset. While the latter is
available on a full-coverage basis, it is generally written on a deductible basis (loss
less a fixed sum).
To cover a contractor for liability arising from the use by employees of their
own automobiles while on the contractor’s business, nonownership or contingent
liability coverage is necessary. This may be included in the policy by endorsement.
Frequently, contractors have occasion to hire trucks or other vehicles. Liability
and property damage insurance to cover the contractor’s liability when using hired
vehicles should be included at the time automobile insurance is arranged.

17.15.4

Boiler and Machinery Insurance

Boilers and other pressure vessels and machinery require the protection provided
by boiler and machinery insurance. These policies cover loss resulting from accidents to boilers or machinery, and in addition, cover contractor’s liability for damage to the property of others. Policies may also include liability arising from bodily
injuries sustained by persons other than employees. This is needed because of the
exposure that many contractors have as a result of the interest of the public in
construction work.
The service rendered by boiler and machinery companies is of great help. Nearly
all insurance companies that write this form have staffs of competent and experienced inspectors whose job it is to see that boilers, pressure vessels, and other
machinery are adequately maintained.
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Liability Policies Covering Contractor’s Operations

Anyone who suffers bodily injuries or whose property is damaged as a result of
the negligence of another person can recover from that person, if the latter is legally
liable. Every business should protect itself against claims and suits that may be
brought against it because of bodily injuries or property damage suffered by third
parties.
Maintenance of an office or yard, as well as the conduct of a construction job,
presents exposures to the public. There may be no negligence, and consequently
no legal liability on the part of the contractor, but should claim be brought or suit
instituted for an injury, the contractor without insurance coverage will require
trained personnel to investigate the claim and negotiate a settlement or defend a
lawsuit if the claim goes to court.

17.15.6

Commercial General-Liability Insurance

This is expressly designed to serve contractors by providing insurance that will pay
for bodily injuries and property damage suffered by third parties if the contractor
is legally liable, but the policy will also serve by defending the interests of the
contractor in court. Sometimes the litigation involves amount of damage; but frequently, the contractor being sued is not legally liable for the injuries or damage.
It is fundamental, therefore, that a policy be obtained at substantial limits for both
bodily injuries and property damage, that the policy cover all existing exposures
and also provide for protection against exposures that may not exist or be contemplated on the inception date of the policy. The scope of operations conducted by
most contractors is such that it is frequently difficult to visualize all the hazards
that may exist or come about simply by being in the construction business.
The commercial general-liability policy that covers all liability of the insured,
except that resulting from the use of automobiles, is a standard form available in
all states at rates regulated by law. This policy protects the contractor under one
insuring clause and with one limit against claims. Blanket coverage is provided at
a premium based on actual exposures disclosed by an audit at the end of the policy
term. As required by this policy, every contractor must maintain accurate records
of payrolls, value of sublet work, dollar amount of sales, and other factors that will
be important at the time an audit is made.
Under the bodily injury liability clause of this policy the insurance company
agrees to pay on behalf of the insured ‘‘all sums that the insured shall become
legally obligated to pay as damages because of bodily injury, sickness or disease,
including death at any time resulting therefrom, sustained by any person and caused
by an occurrence.’’ This is a very broad insuring clause. It obviously includes the
entire business operations of the insured.
Property-damage liability is also covered. Additionally, the policy provides Independent Contractors Contingent Public Liability and Property Damage protection,
which insures the general contractor against subcontractors’ negligence.
There are certain exclusions in the policy that should be noted. The policy does
not include:
1. Ownership, maintenance, or use (including loading or unloading) of water
craft away from premises owned, rented, or controlled by the insured; automobiles
while away from the premises or the ways immediately adjoining; and aircraft under
any condition. However, this exclusion does not apply to operations performed by
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independent contractors or to liability assumed by any contract covered by the
policy.
2. Bodily injury sustained by employees while engaged in the employment of
the insured.
3. Liability for damage to property occupied, owned, or rented to the insured
or in the insured’s care, custody, or control.
Contractors should be familiar with the provision of the commercial generalliability policy pertaining to contractual liability. The policy automatically provides
coverage for the following written contracts: lease of premises; easement agreement,
except in connection with construction or demolition operations on or adjacent to
a railroad; undertaking to indemnify a municipality; side-track agreement; or elevator maintenance agreement. A premium is charged for such agreements as may
be disclosed by audit.
There is no protection for the liability assumed in some very common types of
agreements that include service, delivery, and work contracts. Many of these contracts are signed without full realization of the liability assumed. Each such agreement should be submitted to the insurance company at the time the policy is written
in order that a premium charge may be computed and the agreement covered under
the policy.
The most important contractual liability that may be assumed by the contractor
is the so-called hold-harmless clause. A common type of hold-harmless clause as
written by a general contractor to a subcontractor is illustrated in the subcontract
rider in Fig. 17.7, Paragraph 32a. A similar clause written by the owner for inclusion in the general contract would be slightly modified and would substitute in
appropriate places the word ‘‘Contractor’’ for ‘‘subcontractor’’ and the word
‘‘Owner’’ for ‘‘Contractor.’’
Hold-harmless clauses can be automatically included in a general contractor’s
commercial general-liability policy. However, the general contractor should include
the previously mentioned subcontractor hold-harmless clause in each subcontract.
Subcontractors will probably be required by their insurance companies to pay an
additional premium for this coverage.
The commercial general-liability policy includes complete and automatic products-liability insurance, including completed-operations protection. The one exception to this complete coverage is that the policy does not include liability for damage to the work or to the goods themselves, such as the obligation of the contractor
to repair or replace if there are defects. While the policy provides coverage, it is
in fact an optional protection, which may be deleted. However, every contractor
should take advantage of this coverage.
Most building contractors use elevators or hoists during construction. The policy
automatically covers elevators, hoists, and other such hazards. Escalators may be
covered for an additional premium.
The breadth of public-liability protection available, the numerous hazards to
which a contractor may be exposed, both known and unknown, and the necessity
for having complete coverage at all times indicate the need for the advice of trained
insurance representatives.

17.15.7

Workers’ Compensation Insurance

Every state requires an employer to secure a policy of workers’ compensation to
provide for an injured employee the benefits of the workers’ compensation law of
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that state. An insurance company that has had extensive experience in the workers’
compensation field is best suited to meet the requirements of most contractors. It
is in the employer’s, as well as the employee’s, best interests to see that the company entrusted to provide workers’ compensation insurance is equipped to provide
loss-prevention service and prompt first aid and to settle compensation claims fairly
and speedily.
Some states impose on contractors liability for injury to subcontractors and their
employees unless insurance is specifically provided for subcontractors and their
employees. Check the law of the state in which construction is to be performed.
Subcontractors’ insurance should be carefully examined and deficiencies found
should be corrected. Certificates of insurance should be required, including coverage for contractual liability (hold-harmless). Because many complex situations
arise, it is important that the advice of a qualified agent or broker be obtained.
An injured employee may believe that it is advantageous to waive workers’
benefits and sue the employer for negligence or failure to maintain a safe place to
work. Since benefits under workers’ compensation are limited by statute, the employee may believe that recovery in a lawsuit may be substantially higher. Insurance
coverage for such suits is provided by Employers Liability Insurance.
17.15.8

Money and Securities Protection

Every contractor has cash, securities, a checking account, and payrolls that are
vulnerable to attack by dishonest people, both on and off the payroll. The same
hazards present in every business are present also in the construction business. And
no contractor is immune to dishonesty, robbery of payroll, burglary of materials,
or forgery of signature on check.
Employee dishonesty may be covered on a blanket basis, either under a Primary
Commercial or Blanket Position Form of Bond. The fact that contractors generally
entrust the maintence of payroll records and the payment of employees to subordinates demonstrates the necessity for blanket dishonesty protection.
While many contractors maintain an organization on a year-round basis, some
may not. For those contractors who do have a permanent staff, the bond may be
written on a 3-year basis at a saving. It is important that adequate limits be purchased. A blanket bond in an amount equal to 5% of the gross sales is desirable.
General funds, securities, and payroll funds should be covered on the broadest
basis available that protects against burglary, robbery, mysterious disappearance,
and destruction, on and away from any premises. The general funds may be covered
in an amount sufficient to protect against the maximum single exposure. Payroll
funds may be insured specifically and in a different amount.
Contractors who maintain inventories of materials should insure them against
burglary and theft. It should be noted, however, that insurance companies are not
willing to insure against loss by burglary or theft unless materials are under adequate protection. Insurance is not available to cover property on open sites or in
yards, but only while within buildings that are completely secured when not open
for business.
Every business that maintains a checking account, however small the balance
may be, should insure against loss caused by the forgery of the maker’s name or
by the forgery of an endorsement of checks issued.
The policy to cover all these hazards is the Comprehensive Dishonesty, Disappearance, and Destruction Policy. Its several insuring agreements include employeedishonesty coverage, broad-form money and securities protection, on and off the
premises, and forgery. Other coverages to provide burglary and theft protection for
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merchandise and materials may be added by endorsement. Optional coverages available are numerous, and the contract may be designed specifically for all of a contractor’s exposures.
17.15.9

Employee Group Benefits

There are many forms of group insurance for providing benefits for employees.
Included in the following is a brief description of those forms of ‘‘group insurance
benefits’’ that are of greatest current interest.
Group Life insurance. A form of term life insurance written to cover in a
specified amount a group of employees of a single employer. Frequently, the amount
of insurance is related to an employee’s earnings and increases as the earnings
increase. However, the amount of insurance may be a flat sum. Usually, a specified
number of employees must participate.
Group Disability Insurance. If an employee is away from work as a result of
a nonoccupational disability, this insurance provides a continuing income during
the period of absence. The amount of benefit is usually a percentage of earnings.
Many states have adopted compulsory disability laws.
Group Hospitalization and Surgical Benefits. These forms of group protection
are designed to protect an employee from the results of high hospital expense or
the expense of a surgical operation. The protection may be written to cover an
employee solely or it may be written to cover an employee and dependents.
Group Coverage for Major Medical Expenses. Rates vary greatly, as do forms
of policy. The coverage is usually provided on a deductible basis (medical expense
less a fixed sum). Frequently a coinsurance feature is included so that the individual
protected by such insurance bears part of the cost.
17.15.10

Amounts of Insurance

For a construction manager, the limits of insurance that should be carried by the
contractor and the limits that should be carried by the subcontractors are of fundamental importance.
Usually, the contractor’s limits are set forth in the agreement with the owner.
When the owner’s insurance limits are not high enough to afford the contractor full
protection for the exposure the contractor anticipates, it is often worth the additional
cost of increasing these limits. For example, insurance with limits of $500,000 to
$1,000,000 for public liability and $500,000 for property damage often may be less
expensive in the long run than lower limits that may be the maximum required by
the owner. Furthermore, if the general contractor requires subcontractors to carry
insurance with the same limits, it may be provident for the general contractor to
pay the additional cost to the subcontractor for the increase of limits above what
the subcontractor normally carries. When insurance limits are raised from $100,000
to $500,000, or from $50,000 to $500,000, the increase in cost is not proportional
to the increase in limits.

17.16

CONSTRUCTION CONTRACT BONDS

Agencies at all levels of government generally obtain competitive bids for construction. Awards are made to the lowest responsible bidder, who is required to furnish

CONSTRUCTION PROJECT MANAGEMENT

17.53

performance and payment bonds provided by a qualified corporate surety. In addition, all construction projects financed or insured by the Federal government, such
as FHA-insured projects, require such bonds. Also, many private owners require
bonds of contractors.
Generally, bidders are required to post a certified check or furnish a bid bond.
A bid bond assures that, if a contract is awarded, the contractor will, within a
specified time, sign the contract and furnish bond for its performance. If the contractor fails to furnish the performance bond, the measure of damage is the smaller
of the following: the penalty of the bid bond or the amount by which the bid of
the lowest bidder found to be responsible and to whom the contract is awarded
exceeds the initial low bid.
Most surety companies follow the practice of authorizing a bid bond only after
the performance bond on a particular contract has been underwritten and approved.
For this reason, contractors are well advised against depositing a certified check
with a bid unless there are assurances that the performance bond on that particular
contract has been underwritten and approved.
There is no standard form of construction contract bond. The Federal government and each state, county, or municipal government has its own form. Private
owners generally use the bond form recommended and copyrighted by the American Institute of Architects. Surety companies have developed a very broad form
of bond, which is available to owners of private construction. Whatever form is
used, the surety generally has a twofold obligation:
1. To indemnify the owner against loss resulting from the failure of the contractor
to complete the work in accordance with the contract.
2. To guarantee payment of all bills incurred by the contractor for labor and materials.
Usually, two bonds are furnished, one for the protection of the owner, and another to protect exclusively those who perform labor or furnish materials. If one
bond is furnished, the owner has prior rights.
Sureties underwrite construction contract bonds carefully. They are interested in
determining whether a contractor has the capital to meet all financial obligations,
the equipment to handle the physical aspects of the particular undertaking, and the
construction experience to fulfill the terms of the contract.
A Performance and Payment Bond is not an insurance policy that will pool the
premiums from those contractors who receive bonds and will pay the losses out of
that pool, as is done with insurance. Rather, the bond essentially is a credit guarantee by the bonding company, and, as for any credit guarantee given in business,
the bonding company expects to be reimbursed if this guarantee is enforced. Therefore, before providing a bond to a contractor, the surety requires the contractor to
sign an Application for Surety Bond. This application, among other things, includes
an agreement by the contractor to reimburse the surety for any losses that the surety
may sustain as a result of having written the bond. The contractor, in order to
receive the bond, therefore is indemnifying the surety. Cost of the bond is added
by the contractor to the construction contract price.
Contractors should be aware of all the information that a surety will require and
that is necessary to the underwriting of a contract bond. It is also important that a
contractor take advantage of the services of a competent agent or broker who has
close affiliations with a surety company that has the capacity to meet all the contractor’s needs. Outlined below are several items of information that will be required
by the surety:
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1. A complete balanced financial statement with schedules of the principal items.
This is a condition precedent to the approval of any contract bond. Sureties have
forms on which a contractor may furnish financial information. They should be
completed by the individual responsible for the financial operations of the company and the data taken directly from the company’s books. It is preferable to
have the financial statement prepared and certified by a public accountant.
2. A report on the contractor’s organization. The surety is interested in knowing
the length of time the contractor has been in business, whether the firm operates
as an individual, a partnership, or a corporation, and certain specific details,
depending upon the form of organization.
3. A report on the technical qualifications and experience of the individuals who
will be in charge of work to be performed.
4. A report on the type of work undertaken in the past, together with information
regarding jobs successfully completed.
5. An inventory of equipment, noting value and age of each piece and any existing
encumbrance. An inventory of materials will also be helpful.
From the construction management point of view, the most important question
involving bonding is: What avenues of business are open to the contractor who
lacks sufficient bonding capacity to do bonded work?
In Art. 17.4 various sources of business are described, and in Art. 17.1 various
types of construction companies are discussed. Many of these types of business and
construction companies do not require bonds for their work. For example, it is very
rare that a bond is required in a construction management contract. When a contractor lacks capacity for bonding, it is well to pursue the lines of work described
in those articles for which a bond will not be required.
The second question confronting a construction manager is whether or not to
require a bond of subcontractors. In general, if the financial capability or experience
of a subcontractor is sufficiently doubtful as to require bonding, the job should not
be awarded to that company. Exceptions to this can be made to assist young companies in starting and gaining experience.
There are alternatives to subcontract bonds. These alternatives include the following:
Personal guarantees by the principals of the subcontracting company
Personal guarantees of other individuals of substantial worth unconnected with
the subcontracting company
Posting of a sum of money or of a security, such as a letter of credit, until
performance of the subcontractor’s work has been completed by the subcontractor.

17.17

TRADE PAYMENT BREAKDOWNS
AND PAYMENTS

The Contractor’s Trade Payment Breakdown (Fig. 17.20) is usually prepared by the
contractor long in advance of purchase of materials or subcontracts. Therefore, the
amounts shown may vary from the actual costs of the various items. In addition to
this, the contractor usually has start-up costs for such expenses as mobilization,
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FIGURE 17.20 Contractor’s Trade Payment Breakdown.

temporary structures, temporary utilities, and layout, which may not be reflected
completely in the breakdown. To offset both of these conditions, the breakdowns
may be unbalanced by giving greater value than true costs to the work of some of
the trades done early than to the work of the trades done later. This unbalancing
will enable the contractor to receive funds for these early start-up costs and thus
to be compensated for having to pay various subcontractors and suppliers greater
amounts than anticipated at the time the breakdown was prepared. The unbalancing
will also make funds available for paying certain subcontractors and suppliers their
retained percentages prior to payment of the general contractor’s retained percentage. The reason why such payments are made earlier is that direct labor costs and
many purchase commitments made by contractors, such as lumber, hardware, millwork, doors, and frames, are not subject to retained percentage. These materials,
which are merely delivered and not contracted for to be both delivered and installed,
must be paid for in full. Since there is a retained percentage being held on all of
the work of the general contractor, funds must be available for the part of the
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retainage that is paid out by the contractor. The unbalancing of the Trade Payment
Breakdown will serve this purpose.
Payments to subcontractors and suppliers are made on the basis of payments
received by the general contractor on monthly requisitions. The general contractor
should pay to these subcontractors and suppliers only the same percentage as approved on the contractor’s requisition to the owner. In addition, the contractor
should pay only extras for which corresponding payments have been received from
the owner. In case of disputed extras, the contractor may have to pay a portion of
the disputed amount to the subcontractor to keep the job running smoothly, despite
the fact that the owner has not paid anything on these disputed claims.
Subcontractors should be paid only when the contractor gets paid for the subcontractors’ portions of the work. Furthermore, subcontractors should be paid only
after their subcontracts are signed and insurance certificates have been received. All
subcontractors should be required to use the same requisition form. A typical Application for Payment on Account of Contract is illustrated in Fig. 17.21. Both the
front and back must be filled out by the subcontractor and signed. Payments to a
subcontractor should be shown cumulatively on the subcontractor’s financial folder,
which should be separately set up for each subcontractor.
After the first payment is made to a subcontractor, the contractor should verify
that the subcontractor is paying suppliers. If suppliers are not being paid, the general
contractor should insist on joint checks to suppliers and the subcontractor and require that the subcontractor endorse the check so that the supplier can receive the
funds.
In making final payments to subcontractors and suppliers, the contractor may be
able to get a reduction in their claims and extras. In addition to this, the records
of backcharges and other charges for use of hoists, etc. should be shown to them.
A close check should be kept on credits due. If a subcontractor omits portions of
the work and if this is known, it is essential that a credit be requested of the
subcontractor before final payment. All omitted work and shortcuts, especially in
alteration work, should be recorded. Before final payment to a subcontractor, the
general contractor should ensure that final waivers of liens have been signed and
that all guarantees warranties, operating manuals, as-builts, and application for final
payment have been received. After final settlement between contractor and subcontractor of all claims, and while final payment is being awaited from the owner, the
subcontractor may often be willing to discount the final payment for immediate
receipt of the money, rather than wait.

17.18

COST RECORDS

Segregation of costs for each job is essential for proper construction project management. Only with such records can profits or losses for each job be calculated
and predictions made for future work costs. After award of subcontracts, in order
for records to be up to date as to any extras or credits that are being claimed by
or awarded to the subcontractors for changes (Art. 17.14), a monthly update of all
anticipated costs for each subcontract is essential. This can be done by means of
an Application for Payment Form (Fig. 17.21) from each subcontractor.
On this form, the approved extras are shown on the second line on the front of
the sheet under Amount (Fig. 17.21a). Also, all extras claimed by the subcontractor

CONSTRUCTION PROJECT MANAGEMENT

FIGURE 17.2la

17.57

Front side of application for payment submitted by a subcontractor.

must be listed on the back (Fig. 17.21b), as shown on the portion of the form Extras
to Date.
Payrolls. From the daily reports received from the field (Art. 17.10.3), weekly
payrolls can be prepared for each job. Labor for each job must be segregated and
tabulated in a payroll report (Fig. 17.22). This report also provides statistics on tax
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Back side of the application for payment.

withholding to the government, as well as other payroll information. In addition,
the report gives the gross wages week by week.
Monthly Cost Report. This report summarizes subcontracts and extras, material
purchases, and labor costs encountered to date and expected to be encountered until
completion. A monthly report prepared in a manner similar to Fig. 17.23 (computer
spreadsheet) will yield information to the contractor, long before the job has been
completed, for calculating anticipated profit for the job. It also will offer a method
of monitoring job progress and costs to ascertain whether the anticipated profit is
being maintained.

17.59
FIGURE 17.22 Payroll report for a construction project.

17.60
FIGURE 17.23 Monthly cost report as output by a computer spreadsheet program.
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ACCOUNTING METHODS

The contractor together with an accountant should select a method of accounting
best suited for the contractor’s operations. The method selected will determine, to
a great degree, the amount of taxes paid as well as the accuracy of the information
that the contractor will be able to furnish to his bonding company.
One of two bases is generally used: the cash basis or accrual basis. The accrual
basis is subdivided into (1) straight accrual basis; (2) completed-contract basis; (3)
percentage-of-completion basis.
The cash basis is used mainly by small contracting companies. The gross income is reported on the basis of cash receipts. Contract costs are reported on the
basis of actual expenses paid. This method has the advantages of simplicity, control
of net income by the timing of requisitions and receipts, and payments of taxes
after profits have been earned and collected.
The disadvantages of the cash basis are as follows: It is not an accurate reflection
of the company’s financial condition. It does not show monies earned and not
collected, or debts incurred and not paid. It cannot be used for surety purposes.
The straight-accrual method can be used for both short-term and long-term
contracts. In this method, the gross income is recorded when earned and expenses
are recorded when incurred, regardless of when the cash is received or disbursed.
It has the advantages that statements of income reflect actual operations during the
period, all receivables and payables are recorded as incurred so that the balance
sheet is more useful, and if there are more payables than receivables, less tax has
to be paid.
The disadvantages are as follows: The gross income may not be accurate. It
may not be the same as the gross profit because of advance billings (caused by
unbalanced requisitioning, or front-loading) or job-site inventories. There is less
flexibility in tax planning than in other methods. If there are more receivables than
payables, the accrual method will result in a higher tax.
The completed-contract basis is used for long-term contracts. It is also very
good for joint ventures. The income of each long-term contract is recognized only
when that contract has been completed or substantially completed.
The advantages are as follows: Taxes are effectively deferred until completion
of the project, thus augmenting the contractor’s working capital. Contract profits
are figured on the basis of actual results, rather than on estimates that could overlook unforeseen future costs or delays. All receivables and payables are recorded
as they occur, making a more accurate balance sheet. Taxable income can be regulated between years by deliberately hastening or deferring contract completion.
Profits as accrued can be invested and used to earn interest before taxes are paid.
And payment of taxes has a better relationship to cash flow from accounts receivable and retained percentages.
The disadvantages of the completed-contract basis are that it does not reflect
current performance when a contract spans more than one fiscal year and unincorporated contractors may be penalized, since net income may be irregular and taxed
at higher rates one year and at lower rates in another year.
The percentage-of-completion method recognizes the gross income on each
contract as work progresses. Annual income for each contract should be the same
percentage of total income as contract costs to date are of the estimated total contract costs. In computation of contract costs, all or portions of costs may be temporarily excluded during the early stages—for example, start-up costs—if the exclusion would result in a more accurate allocation of income. The advantages of
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this method are: It is the most realistic annual determination of income. Receivables
and payables are recorded when earned or incurred. Liability for taxes arises in the
fiscal year when it is actually incurred. And it provides consistent data with very
little distortion.
The disadvantages are: It is dependent on estimates from management of percentage of completion and cost to complete. Retained percentages and accounts
receivable not yet billed are taken as income although they may not be collected
until a much later date. It does not permit the deferral of income taxes, a procedure
that may be available with the cash or completed-contract method.

17.20

SAFETY

Responsibility for job safety rests initially with the superintendent. Various safety
manuals are available giving recommended practice for all conceivable types of
construction situations: for example, see ‘‘Manual of Accident Prevention in Construction,’’ Associated General Contractors of America, Inc., 1957 E St., NW, Washington, DC 20006.
Because of wide diversity in state safety laws, the Federal government in 1970
passed the Occupational Safety and Health Act (OSHA) (Title 29—Labor Code of
Federal Regulations, Chapter XVII, Part 1926, U.S. Government Printing Office).
Compared with state safety laws of the past. the Federal law had much stricter
requirements. For example, in the past, a state agency had to take the contractor to
court for illegal practices. In contrast, the Occupational Safety and Health Administration can impose fines on the spot for violations, despite the fact that inspectors
ask the employers to correct their deficiencies. OSHA enforcement, however, may
eventually be taken over by the states if they develop state regulations as strict as
those of OSHA.
An essential aspect of job safety is fire prevention. In aiding this endeavor,
superintendents and project managers often have the advice of insurance companies
who perform inspection of the jobs, free of charge. Such inspections by insurance
companies often result in reports with advice on fire-prevention procedures. Contractors will benefit from adoption of these recommendations.
To deal most effectively with safety in the contractor’s organization, the contractor should assign responsibility for safety to one person, who should be familiar
with all Federal and state regulations in the contractor’s area. This person should
instruct superintendents and supervisors in safety requirements and, on visits to job
sites, be constantly alert for violations of safety measures. The safety engineer or
manager should ascertain that the construction superintendent holds weekly ‘‘toolbox’’ safety meetings with all supervisors and that the superintendent is writing
accident reports and submitting them to the contractor’s insurance administrator. In
addition, the safety supervisor should maintain a file containing all the necessary
records relative to government regulations and keep handy a copy of RecordKeeping Requirements under the Occupational Safety and Health Act, Occupational
Safety and Health Administration (U.S. Department of Labor, Washington, DC).
Management should hold frequent conferences with this individual and with the
insurance company to review the safety record of the firm and to obtain advice for
improving this safety record.
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COMMUNITY RELATIONS

Community concerns with the results of new construction or disturbances from
construction operations materially affect the construction industry. Some communities merely help shape projects that are being planned for construction in their
environs. This aid consists of recommendations from community advisory boards
and localization of planning. Other communities have assumed a more vigorous
role in regulating construction, including the power of veto or costly delay over
many projects.
Some of the areas of community relations that must be dealt with in construction
management are discussed in the following:
Employment of Local Labor. Because many construction projects are built in
inner city, or core areas, where there is much unemployment, communities may
insist on utilization of unemployed local labor. This may be done in accordance
with local plans or in the form of an Equal Opportunity Program of nondiscrimination, or by recruitment of local labor for employment on the job site. Additional
equal opportunity must be given by contractors to women and the handicapped in
both office and field positions.
Utilization of Local Subcontractors. Various government agencies may require
or give preference to employment for construction work of local subcontractors,
with special consideration for minority- and women-owned firms. In many cases,
general contractors may be required to enter into written understandings with a
government agency specifying goals to be set for local subcontractor employment
on a job. As a result of such actions, poorly capitalized subcontractors have been
able to make initial employment gains in fields requiring small capital investment.
Payrolls for such subcontractors, however, in a number of these trades do present
difficulties. In many instances, it may be necessary for the general contractor to
make special arrangements for interim payments to these subcontractors, prior to
the regular payment date, for work performed.
Among the routes used to bring about employment of subcontractors short of
capital on construction jobs are the following:
Awarding a subcontract and orders to such firms.
Subdividing work into manageable-size subcontracts.
Encouragement of subcontractors to enter into joint ventures with better-financed
subcontractors.
Awarding subsubcontracts to subcontractors by better-financed subcontractors
who hold a large subcontract.
Awarding a pilot contract for a small job to a subcontractor, for example, tiling
of one or two bathrooms, just to create an opportunity to begin to function.
Recruitment of local community labor and local subcontractors for a project
requires maintenance by the contractor of an active program for the purpose. When
the job is started, if there is a community group strongly organized and vocal in
the area, the leaders of this group should be approached. If a request is made by
the community group for employment of a member of the group as a community
liaison or organizer, this request should be given earnest consideration. With a

17.64

SECTION SEVENTEEN

salaried liaison between the contractor’s organization and the community, many
pitfalls can be avoided.
Up-to-date lists of community subcontractors should be maintained by the contractor’s office. These lists should be frequently updated, or they will rapidly become obsolete as these small subcontractors either expand or phase out. The contacts thus made with local firms are important, because an acquaintanceship with
local conditions is essential in obtaining and executing contracts and dealing with
communities.
Public Interest Groups. These also express their opinions and ask for a voice in
planning and construction of proposed projects. They can promote projects they
favor or seriously delay or cause to be canceled projects they oppose, by lobbying,
court actions, presentation of arguments at public hearings, or influencing local
officials in a position to regulate construction.
Environmental Impact Statements. An environmental impact statement is an
analysis of the effect that proposed construction will have on the environment of
the locality in which the project is to be built. The statement should take into
consideration, among other things, the following factors: effect on traffic; potential
noise, sound, and air pollution; effect on wild life and ecology; effect on population
and community growth; racial characteristics; economic factors; and aesthetics and
harmony with the appearance of the community.
For each project, contractors should ascertain whether an environmental impact
statement is required. If such a statement is required, it should be begun early in
the construction planning stage, if it is required to be drafted by the contractor. If
the impact statement for a project is to be drafted by a government agency, the
contractor should ascertain that the agency has drafted the statement and that it has
been filed and approved.

17.22

RELATIONS WITH PUBLIC
AGENCIES IN EXECUTING
CONSTRUCTION OPERATIONS

A contractor must deal with numerous public agencies. In some localities, to obtain
the necessary permits for start and approval of completed construction, a contractor,
for example, may have business with the following agencies: building department,
highway department, fire department, police department, city treasurer or controller,
sewer and water department, and various government agencies providing the financing, such as Federal Housing Administration, State Division of Housing, or a
public-interest corporation formed by the state or municipality for undertaking construction work.
The contractor must be familiar with the organization of the agency and the
division of functions, that is, which portion of the agency does design, which does
construction-cost approval, and which does inspection. The contractor should also
determine whether financing is provided for completed construction, or merely by
providing or guaranteeing a mortgage. In addition, the contractor should be knowledgeable on construction-code enforcement; source of payments, whether through
a capital construction budget or merely a building mortgage; permits required, methods of obtaining them, and fees; record keeping; and methods of obtaining information from the agency’s files.
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The contractor should do the following to deal most effectively with public
agencies. First, various members of the contractor’s staff should concentrate their
efforts and become experts on dealing with one or more agencies. For instance, the
person in charge of field operations should be the one to deal with the building
department and building inspectors. This person should become familiar with the
organizational structure of the building department and know the inspectors. Others
in the organization should be versed in dealing with city treasurers or comptrollers,
and still others with state or Federal agencies.
Second, up-to-date files and information should be kept and segregated on
agency regulations and procedures. For example, building department codes and
regulations should be obtained, and revisions of these should be maintained in the
contractor’s offices.
Also, it is very important that a personal relationship be established between the
contractor’s personnel and the members of the agencies with which the personnel
deal. Most agency personnel are willing to help when approached on a frank and
open basis.

17.23

LABOR RELATIONS

Proper labor relations on a construction job involve many facets of a contractor’s
ability. Such relations often are affected by the type of labor organization involved.
Most craft labor on jobs in large cities and in the industrialized portions of the
country is unionized. Most unionized employees on construction are members of
American Federation of Labor building crafts unions. Open-shop contractors, however, often are able to perform work on a nonunion basis. In a few cases, local
labor unions of an industrialized type perform construction work.
Strikes. Construction labor strikes after expiration of a labor contract can place a
contractor in a difficult position. If the contractor is a member of a contractor’s
association, the association will handle the negotiations. If not an association member, the contractor has one or two alternatives: Sign up as an independent contractor
on condition that the final terms of the agreement settled at the conclusion of the
strike will apply to the contractor’s agreement retroactively. Or the contractor can
continue working around the affected trade and hope that the job will not be delayed
or advanced too far from the normal job sequence.
Jurisdictional Disputes. Jurisdictional disputes between two crafts often make a
contractor an innocent bystander. Appeals may be made to the national headquarters
of the crafts involved, and machinery exists in such cases for resolution of such
disputes in the National Joint Board for the Settlement of Jurisdictional Disputes
and the National Appeals Board in Washington, DC. A simpler way is for the
contractor to file a charge with the nearest office of the National Labor Relations
Board.
Standby Pay. In many union contracts, a requirement is imposed on contractors
for standby pay for workers who may not actually be engaged in installing materials
or performing work because of a requirement that members of the union be assigned
to stand by for certain purposes. Examples of standby pay are pay for temporary
water (plumbers), for temporary electric standby to maintain temporary power and
lighting (electricians), and for steamfitters or electricians to maintain temporary
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heat. Standby pay is usually considered a normal part of the construction process,
if in the union agreement, and must be allowed for by the contractor in cost estimates.
Prevailing Wages. Contracts for construction for governmental agencies often require that the labor on a job be paid prevailing wages. These are defined as the
wages received by persons normally performing that trade in the locality where the
job is being performed. Prevailing wages in localities where there is a strong union
usually are the union wages paid to labor in that area. Also considered part of
prevailing wages are all fringe benefits and allowances usually paid in addition to
hourly wages. If a contractor enters into an agreement that provides for payment
of prevailing wages, the contractor may also be responsible for a subcontractor who
fails to pay prevailing wages.
Labor Recruitment. A contractor’s labor recruitment takes many forms. Most importantly, the work force comes from a following of labor that has previously
worked with the contractor. These workers are summoned by telephone or by word
of mouth when they are needed on the job site. In instances in which the usual
labor force must be vastly expanded, the contractor can resort to advertising in
newspapers or recruitment by advising local labor-union officials that workers are
needed.
Workers are assigned to tasks on the basis of their trade. In strong union jurisdictions, crossing-over by labor from one trade to another is prohibited when the
union labor is organized along craft lines.
When there is strong competition for labor, the contractor may have to resort to
overtime work to attract and hold capable people, with the expectation that overtime
pay will prevent job hopping. In instances in which a great many jobs, or one
tremendous job, will be under construction in a locality with a relatively small labor
force, other problems may arise. Labor may have to be brought in from the outside,
and to do this the contractor may find it necessary to pay travel time or living
allowances for such labor.
Termination. When a project ends, generally all labor is discharged, except the
contractor’s key personnel, who may be moved to another job. Subcontractors,
however, frequently, through judicious timing, are able to employ entire labor
groups by moving them from one project to another.
Employment Policies and Practices. Employment policies and practices should
include guidelines for all supervisors on employment termination that may be construed as discrimination because of sex, age, handicap, or various forms of sexual
harrassment. Under prevailing court decisions, these areas must be dealt with in a
clearly defined policy on the part of the company. Complaints from employees
should be handled by an established machinery set up by the company so that they
may be heard and fairly dealt with. Lawsuits based on violation of such practices
may be quite costly both in the recovery awarded and in legal expenses. Employment termination under unusual circumstances should be discussed with an attorney
prior to being executed.
Efficiency. Keeping production efficiency high is generally the chief task of the
labor superintendent or supervisor. The means used may involve careful scheduling
and planning of materials and equipment availability, weeding out of inefficient
workers, training and instruction of those who may not be totally familiar with the
work, and most importantly, skilled supervision.
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SOCIAL AND ENVIRONMENTAL
CONCERNS IN CONSTRUCTION

Construction project managers should seriously consider the social and environmental effects of their construction operations, job safety operations (Art 17.20),
and for proper community relations, use of environmental impact statements and
the opinions of public interest groups (Art. 17.22). Contractors should be familiar
with operations that have resulted in criticism and restraints, so that they can avoid
pitfalls and operate within desirable guidelines.
The Committee on Social and Environmental Concerns of the Construction
Division of the American Society of Civil Engineers has defined the three main
areas of concern for construction as follows:
Social. These areas cover:
Land usage, such as the visual aspect of the construction project, including
housekeeping and security; avoidance of landscape defacement, such as needless
removal of trees; prevention of earth cuts and borrow pits that would deface
certain areas for a long time; protection of wildlife, vegetation, wetlands, and
other ecological systems; and visual protection of surrounding residential areas
through installation of proper fencing and plantings.
Historical and archaeological, including preservation of historical and archaeological items of an irreplaceable nature.
Crime. The construction process often creates temporary negative impacts on a
community, resulting in a crime increase. This can include local crime as well
as fraud and bribing of public officials.
Economics, including impact of a project on the economics of a region, such as
a rapidly increased demand for labor far in excess of supply, with a negative
effect on the wage structure in the area and economic harm to the area after
construction has been completed.
Community involvement, including hiring practices and dealing with the leadership in the community, whether they be of different ethnic groups, income
levels, or organizational affiliations (Art. 17.21); union hiring practices; and
training programs and foreign language programs.
Safety (Art 17.20).
Physical Media. The effects of construction on land, air, water, and of release of
pollutants and toxic substances are also a broad area of concern. Water is often
altered in its purity and temperature, and wildlife often is destroyed on land and
water by construction of such projects as dams, power plants, and river and harbor
facilities.
Energy Conservation, Vibration, and Noise. Vibration has become of increasing
concern through the increasingly frequent use in buildings of light construction
materials. These are usually flexible and prone to vibrate. In addition, construction
machinery has become larger and more powerful, with the result that vibration of
this machinery requires strict control.
Identification of noise-producing construction operations and equipment, and
control of building construction noise are a concern of contractors. Noise-abatement
codes for construction exist in many municipalities. Unless the provisions of these
codes are properly understood and enforced, they may result in prohibiting of two-
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or three-shift construction work and delaying work that requires overtime. Also,
some Federal agencies have promulgated regulations requiring noise readings on
projects (Table 17.2). In accordance with such readings, local officials may place
a construction project in one of the following categories:
Unacceptable: Noise levels exceed 80 dB for 1 h or more per 24 h, or 75 dB
for 8 h per 24 h.
Normally unacceptable (discretionary): Noise exceeds 65 dB for 8 h per 24 h
or loud repetitive noises on site.
Normally acceptable (discretionary): Noise does not exceed 65 dB for more than
30 min per 24 h.
Acceptable: Noise does not exceed 45 dB for more than 30 min per 24 h.
Energy conservation in construction projects is part of the overall problem of
the conservation of energy resources of the nation as a whole. Contractors should
be alert to and aware of any ways to bring this about. They can help by using

TABLE 17.2 Limits on Noise Levels of

Construction Equipment

Equipment
Earthmoving
Front loader
Backhoes
Dozers
Tractors
Scrapers
Graders
Trucks
Pavers
Materials handling
Concrete mixers
Concrete pumps
Cranes
Derricks
Stationary
Pumps
Generators
Compressors
Impact
Pile drivers
Jackhammers
Rock drills
Pneumatic tools
Other
Saws
Vibrators

Maximum
noise level at
50 ft, dB(A)
75
75
75
75
80
75
75
80
75
75
75
75
75
75
75
95
75
80
80
75
75
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recycled building materials, recycling materials used during demolition, and demonstrating sensitivity to depletion of endangered natural resources.

17.25

SYSTEMS BUILDING

The term systems building is used to define a method of construction in which use
is made of integrated structural, mechanical, electrical, and architectural systems.
The ultimate goal is integration of planning, designing, programming, manufacturing, site operation, scheduling, financing, and management into a disciplined
method of mechanized production of buildings. Application of these systems should
be controlled by an engineer-construction management firm rather than by use of
prevailing contract building-management procedures.
Housing Production. The greatest concentration of effort has occurred in the
realm of structural framing, leading to development of mass-production methods.
These have, in general. been of the following types:
Panel type, consisting of floors and walls that are precast on site or at a factory
and stacked in a house-of-cards fashion to form a building.
Volumetric type, consisting of boxes of precast concrete or preassembled steel,
aluminum, plastic, or wood frames, or combinations of these, which are erected
on the site after being produced in a factory.
Component type, consisting of individual members of precast-concrete beams
and columns or prefabricated floor elements, which are brought to the site in
volume, or mass produced.
These systems have displayed inherent disadvantages that came about through
lack of opportunity to use the entire systems-building process, and because the
systems often were not able to attain sufficient volume production to pay for the
many fixed costs and start-up costs for the component factories that were built.
Experience has shown, however, that housing can be built efficiently and economically from standardized, modular designs. Some examples are as follows:
Mobile homes manufactured, complete with floor, roof, walls, electric wiring,
plumbing, and cabinetry, by techniques similar to those used by automobile
manufacturers. Built in factories, mobile homes are trucked to the sites and then
installed and finished by on-site builders.
Packaged homes, also known as prefabricated or panelized. They are factory
subassembled and, with an assortment of other building components, are delivered to the site for final assembly.
Modular homes, also known as sectional homes, manufactured in off-site factories, usually on an assembly line similar to that used by mobile-home manufacturers. Completely furnished, three-dimensional sections, including mechanical systems, of one or more rooms are factory assembled and then delivered to
the sites by truck, railroad, or barge.
(A. D. Bernhardt. ‘‘Building Tomorrow: The Mobile / Manufactured Housing Industry,’’ The MIT Press, Cambridge, Mass.)
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The lessons learned from past experiences offer the following guidelines for
construction managers:
Early commitment must be made to use of a specific system in the design stage.
The systems builder must control the design.
Shop drawings should be started early and refined during the design.
Preparations of schedules, cost estimate, and bids must involve all the members
of the team, that is, the designers, owner, and contractor, because there will be
many last-minute proposed changes and details that will have to be challenged
and modified.
Construction must follow an industrialized-building sequence, rather than a conventional bar chart or CPM diagram. Unlike the procedure for conventional
construction, the method of scheduling and monitoring for industrialized building requires that all trades closely follow the erection sequence and that every
trade match the speed of erection. Thus, if the erection speed is eight apartments
per day, every trade must automatically fall on the critical path. It is necessary
that each of the subcontractors work at the rate of eight apartments per day,
otherwise the scheduled date of occupancy will not be met.
Metal Building Systems. These systems, produced by several manufacturers, coordinate design and construction of buildings whose primary component is a structural steel frame of standard, modular size; whose secondary members are massproduced, cold-formed steel shapes; whose roof is light-gage metal; and whose
walls may be built of any material.
Metal building systems generally cost less than other construction systems because of in-plant automation, use of precut and prepunched components, and quick
erection on the site. Furthermore, costs are predictable. Metal buildings usually are
purchased under design-build contracts. In addition, these systems offer flexibility,
in that expansion can be readily achieved by removal of end walls, erection of new
modular framing, and addition of matching walls and roof.
(‘‘Metal Building Systems,’’ Building Systems Institute, 1230 Keith Building,
Cleveland, OH 44115-2180.)
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BASICS OF SUCCESSFUL MANAGEMENT

As outlined in this section, construction project management that will result in a
profitable on-time job involves the organization and interplay of many talents. Engineers, accountants, field supervisors, construction labor. suppliers. and subcontractors, all aided by attorneys, insurance and bonding underwriters, the design
professional, and the owner, must be organized and carefully coordinated.
Those who succeed in this complex and difficult business are the ones who
familiarize themselves thoroughly with the daily operations of their jobs. They are
constantly learning by reading the latest literature and professional journals and by
attending seminars and industry functions. They are alert and open-minded about
new ideas. They understand the needs of the clients and the design professional
and are able to tailor their services to them.

