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he fifth edition continues to build on the strong foundation of the previous four

editions. Computerized estimating software has become commonplace in most
construction organizations. However, it is critical for all estimators to know and under-
stand the math theory behind quantification. Without this knowledge, the estimator
cannot utilize or fully understand computerized estimating or its output. This belief,
coupled with the author’s experience as a constructor and educator, has been the guid-
ing premise in this book. This has been operationalized by presenting examples from a
sample project, and then including a completed workup sheet.

In this edition, as in the last, there is estimating software designed by Timberline
Software Corporation. This CD contains Timberline’s Basic Edition Trial software.
There are problems at the end of most chapters that allow users to familiarize them-
selves with the estimating software. In addition, a number of blank spreadsheets that
can be used with Excel 97 are included on the CD. These are included to give users a
feel for how estimating can be performed using a spreadsheet program. Developing the
fof{mulas for these spreadsheets is helpful in reinforcing the math theory behind quan-
tification.

Estimating in Building Construction, Fifth Edition, has a number of large commer-
cial and residential drawings inserted as foldouts at the back of the book. These draw-
ings are included to give the user the feel for what it is like to have to “dig” for the de-
sired information. In addition, these drawings are the basis for all of the examples that
are included in this book.
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chapter

Introduction
to Estimating ..

1-1 GENERAL INTRODUCTION

Building construction estimating is the determination of probable construction costs of any
given project. Many items influence and contribute to the cost of a project; each item must
be compiled, analyzed, quantified, and priced. Because the estimate is prepared before the
actual construction of the project, much study and thought must be put into the construc-
tion documents. The estimator who can visualize the project and accurately determine its
cost will become one of the most important persons within any construction company.

In most instances, it is necessary to submit a cost estimate for the project, often in
competition against other firms. The competition in construction bidding is intense,
sometimes with ten or more firms bidding on a single project. To stay in business, a con-
tractor must be the lowest qualified bidder on a certain number of projects, yet the prices
of the projects must include an acceptable profit margin. This profit margin must pro-
vide the general contractor an acceptable rate of return and compensate for the risk as-
sociated with the project. Because the estimare is prepared from the working drawings
and specifications of a building, the ability of the estimator to visualize all the different’
phases of the construction project becomes a prime ingredient in successtul bidding.

The working drawings usually contain information relative to design, location, dimen-
sions, and construction of the project, while the specifications are a written supplement to
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the drawings and include information pertaining to materials and workmanship. The
working drawings and specifications constitute the majority of the contract documents
and must be considered together when preparing an estimate. The two complement
each other and they often overlap in the information they convey. The bid submitted
must be based on the drawings and specifications provided by the owner or architect.
The estimator is responsible for including everything contained in the drawings and
specifications in the submitted bid. Due to the complexity of the drawings and specifi-
cations, coupled with the potential cost of an error, the estimator must read everything
thoroughly and recheck all items. Initially the plans and specifications must be checked
to ensure that they are complete. Then the estimator can begin the process of quantify-
ing all the materials presented. Every item included in the estimate must contain as
much information as possible. The quantities determined for the estimate will ulti-
mately be used to order and purchase the needed materials.

Estimating the ultimate cost of a project requires the integration of many variables,
These variables fall into either direct field costs or indirect field costs. The direct field
costs are the material, labor, equipment, and subcontracted items that are permanently
and physically integrated into the building. For example, the labor and materials for the
foundation of the building would be a direct field cost. Indirect field costs are the costs
for the items that are required to support the field construction efforts. For example, the
project site office would be an indirect field cost. In addition, factors such as weather,
transportation, soil conditions, labor strikes, material availability, and subcontractor
availability need to be integrated into the estimate. Regardless of the variables involved,
the estimator must strive to prepare as accurate an estimate as possible. Carefully orga-
nized work, based on the estimator’s best judgment and records of completed projects,
will result in accurate estimates.

The increased use of computers and their integration into the construction process
have provided the experienced estimator an opportunity to have the most accurate in-
formation possible. This in turn allows the estimator to compare past costs with pro-
jected costs; to estimate quantities of materials; and to manage the entire construction
process, from selecting material suppliers and subcontractors to ordering materials and
scheduling the construction of each phase of the project.

1-2 TYPES OF ESTIMATES

The required level of accuracy coupled with the amount of information about the pro-
ject that is available will dictate the type of estimate that can be prepared.

Detailed Estimate

The detailed estimate includes determination of the quantities and costs of everything
required to complete the project. This includes the materials, labor, equipment, insur-
ance, bonds, and overhead, as well as an estimate of profit. To perform this type of es-
timate the contractor must have a complete set of contract documents. Each item of the
project should be broken down into its parts and estimated. Each piece of work has a
distinct labor requirement that should be estimated.

The detailed estimate must establish the estimated quantities and costs of material,
the time required for and costs of labor, the equipment required and its cost, the items
required for overhead and the cost of each item, and the percent of profit desired con-
sidering the investment, the time to complete, and the complexity of the project.

Preliminary Estimates (Volume and Area)

The wolume method involves computing the number of cubic feet contained in the build-
ing and multiplying that volume by an assumed cost per cubic foot. Using the area
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method, compute the square footage of the building and multiply that area by an as-
sumed cost per square foot. Both methods require skill and experience in adjusting the
unit cost to the varying conditions of each project. The amount of information required
to produce these types of estimates is much less than with the detailed estimate. For ex-
ample, a preliminary set of design drawings would have the dimensions for determin-
ing the area or volume. These types of estimates are helpful to check whether the pro-
ject as designed is within the owner’s budget; however, they lack accuracy. If the unit
price comes from previously completed projects, it is assumed that this project is iden-
tical to the completed project. That assumption is clearly not valid in the construction
of buildings. Weather conditions as well as design and construction team members
change from project to project, all adding to the uniqueness of every project. Compa-
nies such as R. S. Means publish annual guides that contain a range of unit costs for a
wide variety of building types. These guides, in order to enhance accuracy, provide a
number of adjustments to compensate for varying building component systems.

Conceptual Estimates

When performing a conceptual estimate, typically, there are no drawings available.
What exists is a vague verbal or written description of the project scope. When
preparing this type of estimate the contractor makes assumptions about virtually
every aspect of the project. These types of estimates are usually priced using some
unit of measurement that has little to do with actual construction materials or mea-
surements. A typical unit of measurement would be cost per apartment dwelling unit
or cost per parking space.

This type of estimate is used early in the design process to check the reality of the
owner’s wants with their budget. In addition, these estimates are often used as a start-
ing point to begin contract negotiations.

1-3 ESTIMATING OPPORTUNITIES

For anyone who is not aware of the many opportunities in the estimating field, this sec-
tion will review some of the areas in which knowledge of estimating is necessary. Gen-
erally, knowledge of the procedures for estimating is required by almost everyone in-
volved in or associated with the field of construction. From the estimator, who may be
involved solely with the estimating of quantities of materials and pricing of the project
to the carpenter, who must order the material required to build the framing for a home,
this knowledge is needed to do the best job possible at the most competitive cost. Oth-
ers involved include the project designer, drafters, engineers, contractors, subcontrac-
tors, material suppliers, and material representatives. In the following sections a few of
the estimating opportunities are described. ‘

Architectural Offices. The architectural office will require estimates at three de-
sign stages; preliminary (rough square foot or cubic foot costs), cost evaluation during
drawing preparation (usually more accurate square foot or cubic foot costs), and a final
estimate (usually based on material and installation costs, to be as accurate as possible).

In large offices the estimating may be done by an estimator hired primarily to do all
required estimating. In many offices the estimating may be done by the chief drafter,
head or lead architect, or perhaps someone else in the office who has developed the re-
quired estimating skills. There are also estimating services or consultants who perform
estimates on a for-fee basis.

Engineering Offices. The engineering offices involved in the design of building
construction projects include civil, structural, mechanical (plumbing, heating, air con-
ditioning), electrical, and soil analysis. All of these engineering design phases require
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preliminary estimates, estimates while the drawings are being prepared, and final esti-
mates as the drawings are completed.

General Contractors. Typically, the general contractor makes detailed estimates
that are used to determine what the company will charge to do the work required. The
estimator will have to take off the quantities (amounts) of each material, determine the
cost to furnish (buy and get to the site) and install each material in the project; assem-
ble the bids (prices) of subcontractors, as well as determine the costs of insurance, per-
mits, office staff, and the like. In smaller companies one person may do all the estimat-
ing, whereas in larger companies several people may work to negotiate a final price with
an owner or to provide a competitive bid. Many times, the contractor’s business involves
providing assistance to the owners, beginning with the planning stage and continuing
through the actual construction of the project (commonly called design-build contrac-
tors). In this type of business the estimators will also provide preliminary estimates and
then update them periodically until a final price is set.

Estimating with Quantities Provided. Estimating for projects with quantity
surveys involves reviewing the specifications for the contract and material requirements,
reviewing the drawings for the type of construction used, and assembling the materials
used. The estimator will spend part of the time getting prices from subcontractors and
material suppliers and the rest of the time deciding on how the work may be most eco-
nomically accomplished.

Subcontractors. Subcontractors may be individuals, companies, or corporations
hired by the general contractor to do a particular portion of the work on the project. Sub-
contractors are available for all the different types of work required to build any project
and include excavation, concrete, masonry (block, brick, stone), interior partitions, dry-

wall, acoustical ceilings, painting, steel and precast concrete, erection, windows and metal
and glass curtain walls, roofing, flooring (resilient, ceramic and quarry tile, carpeting,
wood, terrazzo), and interior wall finishes such as wallpaper, wood paneling, and sprayed-
on finishes. The list continues to include all materials, equipment, and finishes required.

The use of subcontractors to perform all the work on the project is becoming an ac-
ceptable model in building construction. The advantage of this model is that the gen-
eral contractor can distribute the risk associated with the project to a2 number of differ-
ent entities. In addition, the subcontractors’ craft personnel perform the same type of
work on a repetitive basis and are therefore quasi experts in their niche. However, the
general contractor relinquishes a substantial amount of control over the project when
this method is employed.

The subcontractor carefully checks the drawings and specifications and submits a
price to the construction companies who will be bidding on the project. The price given
may be a unit or lump-sum price. If a subcontractor’s bid is presented as what he or she
would charge per unit, then it is a unit price (such as per square foot, per block, per thou-
sand brick, per cubic yard of concrete) bid. For example, the bid might be $5.25 per lin-
ear foot (L.F.) of concrete curbing. Even subcontractors who bid on a unit basis will do
at least a rough quantity takeoff so that they can have an idea of what is involved in the
project, at what stages they will be needed, how long it will take to complete their work,
and how many workers and how much equipment will be required. If the subcontractor
submits 2 lump-sum bid, then he or she is proposing to install, or furnish and install, a
portion of work. For example, the bid might state “agrees to furnish and install all Type
I concrete curbing for a sum of $12,785.00.”

Each subcontractor will need someone (or several people) to check specifications,
review the drawings, determine the quantities required, and put the proposal together.
It may be a full-time estimating position or part of the duties assumed, perhaps in ad-
dition to purchasing materials, helping to schedule projects, working on required shop
drawings, or marketing.



