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PREFACE

Intended Use and Level

Fundamentals of Construction Estimating is written to provide the reader with the
resources necessary to learn how to estimate the construction costs of building proj-
ects making use of modern technology and following the methods employed by
successful general contractors. The book is primarily intended for the person who is
a beginning to learn the process of construction cost estimating whether he or she is
student taking a course in estimating at college, or someone who has recently as-
sumed estimating responsibilities in a construction organization. The text will also
be of interest to construction managers, supervisors, and practicing estimators who,
from time to time, may wish to refer to a source of estimating data or simply inves-
tigate how other estimators approach this subject.

Approach

The goal of the text is to describe easy-to-follow, step-by-step estimating processes
that can be used with the latest technology to produce accurate forecasts of construc-
tion costs in the minimum amount of time. Estimates that follow these processes in
their preparation are easy to review, and the end results are recognized by experi-
enced estimators as the product of a professional. The procedures demonstrated are
intended to reflect the basic core of the estimating discipline that is found in many
different types of construction estimates. While the techniques developed here can be
applied, with little modification, to the wide variety of construction work, the
worked examples offered relate to a housing project and a commercial project
selected for their relative simplicity so that the reader can concentrate on the estimat-
ing technique rather than having to spend time unraveling detail.

The estimating process presented is not intended to be some radical new method
of estimating; instead, it is estimating as it is currently pursued by professional esti-
mators doing essentially what estimators have always done but with far more speed,
accuracy, and thoroughness using all the modern innovations that advance the effi-
ciency and effectiveness of the process.

Note that all prices used in the text are for illustrative purposes only; actual
prices of construction work vary considerably from place to place and from time to
time and should be carefully considered before using them in actual estimates.

xi
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Xii PREFACE

Text Layout

Each chapter begins with a list of objectives identifying the learning outcomes that
will be achieved by studying the chapter material. Readers will also find a summary
at the end of each chapter outlining the main concepts addressed in the chapter.
Furthermore, a glossary of common terms used in estimating is included in
Appendix B.

Chapters 1 and 2 introduce readers to the estimating process, and Chapter 3
describes the general principles of measuring work and preparing quantity takeoffs,
which is one of the main components of the estimating process. In Chapter 4 the
quantity takeoff of excavation work is discussed in detail and the two examples of a
full estimate begin in this chapter, then continue throughout the rest of the book.
One example shows a cost estimate of a house, and the second is an estimate of an
office/warehouse building. These examples of cost estimates are based on drawings
that are included with the text. The drawings of a house are referred to as Figure 4.4,
and the drawings of the office/warehouse building are Figure 4.5.

Chapters 5 through 7 consider the takeoff process for concrete work, masonry
work, and a number of other miscellaneous trades that a general contractor may
need to measure. Chapters 8 through 12 concern the pricing of the general contractor’s
work, including the pricing of equipment involved in the work.

In Chapter 13 the pricing of subcontracted work is examined, and Chapter 14
concerns the pricing of general expenses or site overheads for a construction project.
In the final chapter, Chapter 15, the process of closing a bid is explored in some
detail and bid summaries for the two example estimates are discussed.

Chapters 16, 17, 18, and 19 are new to this third edition. Chapter 16 examines
budget estimating in some detail. Chapter 17 focuses on a preliminary estimating
technique that promises greater accuracy in estimates produced to meet the growing
need for budget forecasts in connection with construction management and design-
build contracts. In Chapter 18 we introduce the concept of value analysis and show
how preliminary estimating processes can be used in the design stage of a project to
provide the best value to a developer at the least cost. Chapter 19 examines life-cycle
costing; here we work through many examples to show how the entire cash flow of
various design options can be costed out to determine which is the best choice to
adopt for maximum cost efficiency for the owner.

Appendix A furnishes a sample of a soils report, which is discussed in a number
of chapters.

Appendix B, a glossary of terms, consists of a collection of construction and
estimating terms found in the text with explanations and definitions of these terms.

Appendix C describes the metric units used in estimating and provides unit con-
version factors for English-to-metric and metric-to-English conversions.

New to This Edition

The third edition explores three different approaches to preparing an estimate:
manual methods, spreadsheet estimates, and estimates compiled using dedicated
computer software. Manual estimating techniques are retained in this edition because
this is the way most students begin their studies of this subject, and the ability to
produce a quick takeoff and price by hand is still a useful skill even for senior estima-
tors. Computer spreadsheets are now used extensively in estimating offices; here you
will find many examples of Excel spreadsheets used in all aspects of estimating,
including takeoff, pricing, and summarizing processes. The text also explains the use
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PREFACE xiii

of MC?® ICE® software for estimating and includes a demonstration of how to com-
pile a complete estimate using this software. On the inside of the back cover, you will
find a CD containing the Interactive Cost Estimating® (ICE®) software designed by
Management Computer Controls, Inc. (MC2®),

Fundamentals of Construction Estimating touches upon many different topics,
so we now include a partial bibliography to help students who wish to pursue more
detailed study in these diverse subjects.

Supplement

Instructor’s Resource provides solutions to all end-of-chapter review questions and
contains chapter presentations done in PowerPoint. ISBN: 1439059616.
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Xiv PREFACE

How to Install MC2® Software

The CD in the back of the book contains a limited sample version of MC?® Interac-
tive Cost Estimating® software.

PC Setup Instructions:

1. Insert the disc into the CD-ROM drive. The program should start auto-
matically. If it does not, go to step 2.

2. From My Computer, double-click the icon for the CD drive.

3. Double-click the start.exe file to start the program.

Once in the main menu you will click on the Install ICE® Software link in the left
navigation window. This will now begin the installation process. Please follow the
setup instructions. (Installation may take a few minutes to load. Please be patient.)

To view all other files please click the Explore ICE® Software link located in the
left navigation window.
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C H AP T E R

INTRODUCTION

OBJECTIVES

After reading this chapter and completing the review questions, you should be able
to do the following:

m List and briefly describe the different functions served by estimating in the con-
struction industry.

m Briefly describe the cost-planning process including the role of conceptual esti-
mates and preliminary estimates.

m Describe the three main project delivery systems—traditional design-bid-build,
construction management, and design-build—and explain how conceptual, pre-
liminary, and detailed estimates are used with each.

m Identify what type of estimating is required for lump-sum, unit-price, and cost-
plus contracts.

m Outline the detailed estimating procedure.

m Recognize the need for knowledge of Occupational Safety and Health Adminis-
tration safety standards and the impact that compliance with the standards has on
construction costs.

he goal of this book is to present a method of compiling consistently accurate

construction cost estimates in a minimum of time. The method can easily be
integrated with the latest technology available to obtain soaring productivity; it is a
method of estimating that offers extensive review and control capabilities because it
is consistent with the basic procedures followed by professional estimators and
quantity surveyors in the construction industry.

The method presented is intended to represent a standard or basic core that can
be adopted in the many types of construction estimating used across the wide variety
of construction work. Worked examples and explanations that are offered, however,
will come from small building projects of minimal complexity so that the reader can
concentrate on the technique involved rather than spend time unraveling detail.

The book is intended primarily for the person who is beginning to learn the
process of construction cost estimating. This person may be employed in a contrac-
tor’s office taking on estimating responsibilities for the first time, or he or she may
be a student starting a course in estimating at college. The text will also be of interest
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2 CHAPTER 1 — INTRODUCTION

to many supervisors, construction managers, and practicing estimators who, from
time to time, may need to refer to an estimating standard or simply investigate how
other estimators approach this subject.

What Is an Estimate?

An estimate in its essence is an assessment of the probable total cost of some future
activity. We put together estimates all the time in our everyday lives, often with little
or no calculating. For example, we might say, “If I drive into town today it will cost
$12 to park” or “I’'m going to have to come up with more than $1,000 if I have to
replace that computer.” Estimating also occurs in all industries and government
agencies for two purposes that cover a variety of possibilities:

m To prepare budgets for future expenditures, or
m To try to anticipate what something will cost to implement; for example, set-
ting up a new coffee station in the office

Unlike the everyday situations, these two examples generally involve some analysis
and calculation. To estimate the cost of the new coffee station, for instance, you
would probably first identify what tasks have to be completed in order to get the
new facility up and running. Second, you would try to measure in some way the size
of these tasks, which would help you with the last step: assessing the cost of the
tasks. This basic approach is exactly how we prepare an estimate for a construction
project:

m Identify the work items that have to be completed to finish the project.
B Measure the size of these work items.
m Assess the likely cost of this work.

The Role of Estimating in the Construction Industry

Estimates serve a number of different functions in the construction process
(see Figure 1.1). In the early stages of a construction program, the owner needs an
estimate of the probable cost of construction to assess the financial feasibility of the
project. This conceptual estimate has to be prepared from a minimum amount of
information because it is required at a time when the project is often little more than
a vague idea in the mind of the owner. There will be few if any design details at this
stage because the design process will not begin until the owner is satisfied that the
cost of proceeding with it is justified.

Once the design of the project is underway, budget amounts can be established
for the various elements of the project using procedures for a preliminary estimate.
These cost budgets are compiled in a cost plan that is a summary of all anticipated
project expenditures. The budget amounts contained in the cost plan are verified
from time to time during the design phase using more accurate estimating methods
based on the specific design details that emerge in this phase of the project. This cost
management process also includes estimating the cost of alternative designs so that
informed decisions can be made on what to include in the design. When the design
is completed, a final pre-bid estimate can be compiled to anticipate the contractor’s
bid price for the work. If this estimate is accurate, the bid prices obtained will be
within the owner’s budget for the project.

Most contracts that transpire in the construction industry result from competing
bids from contractors to supply goods and services to meet certain specifications for
a stipulated sum of money. The sum of money specified in such a bid represents the
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Project Phases

Program Phase
Owner considers the feasibility of the

Estimator Tasks

proposed project.

Prepare conceptual estimates to predict
the final cost of the project.

Schematic Phase
Designers prepare preliminary sketches

of the project.

Use preliminary estimates to compile a
cost plan; this establishes a budget for
each element of the project.

Design Development Phase
The scope of work of the project is

developed.

Confirm the accuracy of the cost plan
budgets by means of a series of
preliminary estimates.

Contract Documents Phase

Drawings and specifications are finalized;
these define the scope of work that forms
the basis of the contractor's bid.

Prepare a final pre-bid estimate to
anticipate the contractor's bid amount.

v

Contractor Selection Phase
Contractors compete for the job and the
successful contractor is awarded the

Prepare estimates for contractors and
subcontractors, then submit bids based
on these estimates.

contract.

Construction Phase
Construction work is executed.

Prepare cost control estimates and
compile quotes for changes in the work.

Figure 1.1 Role of the Estimator in the Traditional Construction Process
(Delmar/Cengage Learning)

total amount that the contractor will receive for performing the work described in
the contract; clearly, an accurate forecast of the cost of the work is necessary if the
contractor is to profit from his or her endeavors and also be competitive. Providing
this cost forecast is the prime function of the contractor’s bid estimate prepared from
the drawings and specifications supplied by the owner to define the scope of the
contract work.

Estimates are also required after work starts on the project. In cost control pro-
grams, estimating is required to facilitate the control of expenditure of funds on a
project. Contractors set cost targets based on their estimates of the cost of each com-
ponent of the work, and then they compare the actual cost of work against these
target amounts to discover where corrective action is needed to bring productivity up
to required levels. Often during construction operations the owner or the designer
asks the contractor to quote prices for proposed changes in the scope of work. Each
of these quotes amounts to a mini-bid that involves an estimate of the full cost of the
change followed by an offer to make the change for the price quoted to the owner.

In this chapter we briefly discuss conceptual and preliminary estimates, a subject
that will be considered in more depth in Chapters 16 to 19. Chapters 2 to 15 focus
on the bid estimate—the estimate that a contractor compiles to determine the total
payment they are willing to accept for completing contract obligations.
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Conceptual Estimates

Even though there may still be owners who proceed with a project on the basis of no
more than the feeling that it will succeed, most of the people and organizations that
decide to build come to this decision after careful analysis of two primary factors:
the value of the development and the cost of the development.

The value of a proposed facility can be appraised from the profits that are ex-
pected to flow after its construction, or, if the concept of profits is not applicable
to the venture, it can be based on an assessment of the benefits that are expected to
materialize from the completion of the project. In either case an attempt will be
made to quantify the utility of the proposed development in terms of a monetary
value. As costs and benefits are usually extended over a number of years, monetary
value will normally be determined by means of “present worth” analysis or other
“time value of money” concepts.

Using this analysis, a feasible project can be defined as one in which the antici-
pated value of all benefits exceeds the estimated total cost of putting the project in
place. The cost profile of any project embraces many constituents including the cost
of the land required, the cost of financing the project, the legal and general adminis-
trative costs, the cost of designing and administrating the work, and, of course, the
construction cost of the work. Further costs may also need to be considered such as
commissioning costs, operating costs, and, possibly, marketing costs. All of these
amounts must be determined by estimate.

Some costs are relatively easy to establish. The costs of land and financing, for
instance, are not difficult to determine as current market prices and rates are nor-
mally accessible, but the amount of what is most often the major cost component,
the construction cost, is far more difficult to ascertain with any certainty. We will see
that the most accurate way to predetermine the cost of construction work is by
means of a detailed estimate using the methods employed by contractors. However,
a detailed estimate requires a defined scope of work, and as we have said, this is
generally not available at this stage in the project program.

So a conceptual estimate is normally produced from merely the notion the owner
has of what he or she would like to see constructed. If the owner’s analysis has begun
with the assessed value of the project, he or she should be in a position to say that
the project is viable if it can be built for a certain price, where this price is the maxi-
mum amount the owner is willing to pay for obtaining the benefits that are antici-
pated from the project. Alternatively, analysis may lead an owner to conclude that a
certain structure of definite size and scope is necessary to generate the specific ben-
efits that are sought. Typically the owner’s financial situation reveals that there is
only a certain amount of funds available to spend on this structure. In this case the
obvious question will be “Can I build the structure for this amount?”

In either case the owner needs an estimate of the cost of the work, which, at this
stage, is referred to as the conceptual estimate. This estimate, because of the lack of
design details, must be prepared using one of the approximate estimating techniques
considered in the following, but this is not to say a crude approximation of costs will
suffice. The feasibility decision, which may involve thousands, if not millions, of
dollars, is of major importance to most owners, so the accuracy of the predicted
costs used in the calculations is crucial if the decisions that follow are to be sound.

Preliminary Estimates and Cost Planning

As we have previously suggested, a decision to proceed with the venture signifies that
the perceived benefits justify the project cost. The largest component of this cost is
often the construction cost established by the conceptual estimate. This estimated
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sum becomes the construction budget and, if the project is to remain feasible, it is
clear that the actual construction cost must not exceed this budget. Cost planning
and subsequent cost control are pursued with the objective of meeting the budget.

After the decision to continue the project has been made, the design team will
form and begin to prepare a first schematic design of the work. This design consists
of preliminary drawings and specifications that depict the general scope of the project
including the shape, size, and layout of the design but with little detail at this stage.

A number of preliminary estimates can be prepared as the design develops, in-
forming the designers that their proposed design does or does not meet the project
budget. The preliminary estimates can also assist the designers by providing cost
information about alternative design details so that they can make more informed
design decisions. By evaluating the benefits and costs of a proposed design improve-
ment, the designers can use principles of value analysis to determine if the improve-
ments are justified.

In order to facilitate a more detailed evaluation of the benefits and costs of a
project and its constituent parts, preliminary estimates can be subdivided into prices
for groupings of building components that are common to most buildings. These
groupings are referred to as assemblies or elements and include substructure, super-
structure, exterior cladding, interior partitions and doors, vertical movement, and so
on. The set of prices for these elements is referred to as the cost plan.

In the process of value analysis, the estimated cost of each element in the cost plan
is compared with the perceived value of that element to consider if the sum allocated
to that component part of the building is justified by the value provided by the com-
ponent. At the time of the conceptual estimate, the estimator will have made numerous
assumptions about these elements based on discussions with the owner and perception
of the owner’s needs. For instance, the exterior cladding of the building may have been
assumed to be concrete block masonry. During the design stage it might be suggested
that the cladding be changed to brick masonry. Cost estimates of the alternatives and
the relative benefits of the two systems will be evaluated to determine if the extra cost
of the more expensive brick cladding is justified by the increased value of a brick
masonry over a concrete block exterior. Then, if a decision to spend the extra amount
on exterior cladding is made and the overall budget is still to be maintained, a saving
in another element must be found to balance the additional cost of the cladding.

In this fashion the design and accompanying estimates proceed until the design
is complete and we have a budget in place that reflects all the key design decisions.
There are many possible reasons why this final budget may differ from that prepared
at the conceptual stage, but if cost planning has been properly applied, each step in
reaching this point will have been made in awareness of its cost implications, and
when contractor’s bids are received, there will be no surprises for the owner.

Preparing Construction Estimates
Methods of preparing estimates can be divided into two main categories:

1. Preliminary estimating techniques
2. Detailed estimating techniques

The method adopted by the estimator mostly depends on what the estimate is to be
used for and how much project information is available. Estimates prepared in the
early stages of a project generally have to rely on preliminary methods because there
is insufficient information to compile a detailed estimate. However, we shall see in
Chapter 16 that there are techniques available that can allow detailed estimates to
be generated from very little information. Preliminary (shortcut) methods are also
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Type of Project Estimating Method

Bill of materials plus subtrade quotes

Residential Projects
Single-family homes
Multifamily, condominiums

|\

Detailed estimate with full quantity takeoff

Commercial Projects
Offices Detailed estimate with full quantity takeoff
Retail

Industrial Projects Can be detailed estimate or a schedule-based
Compressor stations estimate with some quantities
Refineries

Institutional Projects

Schools ] ] ] ]
Colleges Detailed estimate with full quantity takeoff

Hospitals

Civil Engineering Projects
Roads and bridges Schedule-based estimate with some quantities
Site development
Sewer and water

Figure 1.2 Types of Project and Estimating Methods
(Delmar/Cengage Learning)

used to prepare estimates for cost management, not because there is a lack of
information but rather because there is insufficient time available to use detailed
estimating techniques.

There are three further factors that have a significant influence on how an esti-
mator goes about preparing a construction estimate:

1. The type of project to be built

2. The delivery system used to move from the developer’s project idea to
a finished structure

3. The nature of the contract(s) used in the delivery system

Figure 1.2 lists a number of different construction projects and identifies the estimating
method that is usually adopted for that type of project.

Project Delivery Systems and Estimating

Different project delivery systems make use of different types of estimates—
conceptual, preliminary, and detailed—at various stages in the development of the
project depending on how well the scope of work is defined at that particular stage.
Although the traditional design-bid-build delivery system is still used extensively, the
use of innovative alternatives continues to grow. This shift has resulted in a greater
reliance on preliminary estimating methods because contractors and construction
managers are now being hired before project design has started, which means there
is little or no information available to prepare a detailed estimate.
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Design
Contract
) Owner/ Single
Project Manager Construction
Contract (Firm Price)
Multiple
Prime Consultant General Contractor Subcontracts
Subcontract
Subconsultants Subcontractor Subcontractor Subcontractor
Sequential Delivery
[ pesien || BD | CONSTRUCTION [

Figure 1.3 Traditional (Design-Bid-Build) Delivery System (Delmar/Cengage Learning)

Traditional (Design-Bid-Build) Delivery

The traditional delivery system (see Figure 1.3) requires the project to be fully
designed before work begins, and then makes use of a single general contractor who
assumes responsibility for constructing the entire project on the terms of a lump-sum
contract with the owner. With this system, a series of estimates is used as outlined in
Figure 1.1. The role of conceptual estimates and preliminary estimates that accom-
pany the development of the design is to manage the cost of the project so that the
bid price obtained when the design is complete is within the budget of the owner.
These early estimates generally do not relate directly to any construction contracts
but they may be used as a basis of the amount of fee charged by consultants involved
in the design process. For instance, the conceptual estimate of a proposed development
may indicate that the construction cost will be $5 million. The prime consultant
could use this sum to calculate the fee of $300,000 quoted to the owner as the price
to design the project. The design contract between the owner and the prime consul-
tant could also refer to the $5 million estimate as the owner’s budget and the terms
of the contract may require the consultant to design a project that meets this budget.
From this you can appreciate the need for accuracy in the conceptual estimate that
is developed from so little information.

Construction Management Delivery

One alternative to the traditional system of project delivery is the use of a construc-
tion management organization. This form of organization (see Figure 1.4) seeks to
facilitate overlap between project stages, often referred to as fast tracking, to allow
earlier completion of the project. Fast tracking is achieved by dividing the project
into a number of phases. This approach allows construction work to begin after the
design and bid for phase one only are complete. Phase one may consist of nothing
more than demolition and site preparation that require very little time for design.
While the work on this first phase proceeds, the design continues for phase two,
which may be the building foundation system. Bids for this phase are then obtained
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Design

Contract Contract for Services
Owner/

Project Manager

- Multiple
Prime Consultant Construction Construction
Manager
Contracts

Subcontract
Subconsultants Contractor 1 Contractor 2 Contractor 3
Subcontractor Subcontractor Subcontractor
Fast-Track Delivery
[ pEsicn1i || BID1 || CONSTRUCTION 1 [
[ pEsicn2 | BID2 ] CONSTRUCTION 2 [

[ DeEsicn3 | BID3 CONSTRUCTION 3 [

Figure 1.4 Construction Management Delivery System (Delmar/Cengage Learning)

so that a second contractor can be hired to start work on phase two as the first phase
nears completion. The project continues in this fashion, phase after phase, until the
entire project is in place.

With this organization structure, the construction manager assumes the respon-
sibility for overall control and coordination of the construction work that was pro-
vided by the general contractor under the traditional organization. One of the main
duties of the construction manager is cost control. This function is accomplished
using conceptual and preliminary estimates to produce a cost plan as previously
described. The cost plan, however, now has to be broken down into a number of
subplans corresponding to the number of phases involved.

With the traditional organization, the general contractor’s bid will indicate, be-
fore work begins, the total money required for construction, but the owner will have
to wait until the bid on the final phase of work is received before the total price is
known when using the construction management approach. If cost planning has not
been effective and the contractor’s bid is unacceptable, there is an opportunity to
make changes or even cancel the project before incurring construction expenses with
the traditional organization. These opportunities are not possible with a fast-tracked
project as construction work will be well underway and much of it paid for by the
time the bid for the final phase is received.

Because, on a fast-tracked project, the owner has to commit to the project long
before the total price is certain, the owner has to make serious decisions about the
continuing viability of the project based solely on the information provided by pre-
liminary estimates. The need for accurate estimates on this type of project is para-
mount—estimates need to be continually reviewed and updated as phases are
completed and the design proceeds on subsequent phases.
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CHAPTER 1 — INTRODUCTION 9

Consequently, to achieve any success with a fast-tracked project, the estimating
abilities of the construction manager and his or her team have to be of the highest
standard; if they are not, cost and schedule objectives will not be met.

Design-Build Delivery

Another alternative to traditional project delivery is the design-build concept (see
Figure 1.5). In this approach, the owner deals with a single organization that assumes
the responsibility for both the design and the construction of the project. Design-build
is not a new approach to construction—it has been around in turnkey and package
deal forms for many years—but in recent years there has been such a resurgence of
interest in this format that design-build has become the delivery system of choice for
many types of project, especially infrastructure projects often undertaken as public-
private partnership, or P3, initiatives.

Public-private partnerships are usually formed between a government agency
such as a school board and a private organization that is often a conglomerate
consisting of a financier, a builder, and perhaps a facility operator. The scope of the
P3 arrangement is usually far wider than a design-build agreement, but the role and
method of pursuing estimating are very similar in each case.

With the design-build method, the owner indicates that he or she requires a cer-
tain facility and usually outlines some parameters relating to location, size, design,
and the desired time of occupancy. The owner may have prepared some preliminary
design sketches but, more often, design-build contractors competing for the work
will each submit outlines of designs that they believe will satisfy the owner’s needs
together with a price for the project. On the face of it, this concept may resemble a
general contractor’s firm-price bid but, in fact, it is very different from the contrac-
tor’s bid associated with traditional project delivery.

Unlike a general contractor’s bid that is obtained by means of a detailed estimate
of a precisely defined scope of work, the price included in the design-build contrac-
tor’s proposal will have to come from a conceptual estimate. This estimate will be

Owner

Firm-Price Contract

. . Multiple
Design-Build Subcontracts
Contractor
Design
Consultants
Subcontractor Subcontractor

Fast-Track Delivery

DESIGN [
[ SUBCONTRACTOR BIDS [
CONSTRUCTION

Figure 1.5 Design-Build Delivery System (Delmar/Cengage Learning)
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based on a design that, at this time, will probably consist of little more than a few
rough sketches, some outline specifications, and, possibly, an architect’s three-
dimensional model of the concept. Here again the need for care and accuracy in this
conceptual estimate is quite obvious when you consider that the design-build con-
tractor is assuming the responsibility for both the design and the construction of a
project for the price quoted.

Estimates for Different Types of Contracts

As mentioned, most general contractors and subtrades enter into lump-sum con-
tracts on the terms that they will perform a defined scope of work for the sum that
they stipulated when they submitted their bids. But there are a number of different
types of contracts, other than lump-sum, that call for different types of estimates.

Cost-Plus Contracts

Cost-plus contracts are usually the owner’s choice of last resort because they can place
the owner in a vulnerable financial position. Not only is the total cost of construction
uncertain when the work begins but also, under this type of contract, the owner may
not be able to avoid paying for the contractor’s mistakes and inefficiencies

There are, however, a number of reasons why an owner may make this selection.
A cost-plus contract may be used if it is imperative that the work get underway
quickly, or if the work is very difficult to define, such as extensive renovations to old
buildings. In both situations the fact that work can begin without the need for de-
tailed drawings can make a cost-plus contract a viable proposition. Also, if an owner
has worked with a contractor in the past with good results, the owner may wish to
avoid the time and expense of the bid process by awarding a cost-plus contract.

As cost-plus contracts are followed by, rather than preceded by, the costing of
the operations, there is little need for estimating with these types of contracts. How-
ever, under the terms of some cost-plus contracts, the contractor offers to perform
the work for a guaranteed maximum price. In this case careful estimating is required
to determine the maximum price offered by the contractor, but much of the estimate
will be based on “allowances” as the lack of specific design details will prevent the
establishment of firm prices.

Unit-Price Contracts

Unit-price, or measurement and payment, contracts are based on a pricing schedule
that consists of a breakdown of the work and estimated quantities for each of the
items on the breakdown as shown in Figure 1.5. This payment schedule, together
with outline drawings, is provided by the designers for the use of prospective con-
tractors in preparing their bids.

The bidding contractor enters a unit price against each of the items and the total
bid is determined from the aggregate of these prices multiplied by the estimated
quantity of each item (see Figure 1.6).

The contract subsequently awarded to the successful bidder provides that this
contractor is paid for the actual quantity of each work item executed, multiplied by
the bid unit price for that item. This approach enables the owner to obtain competi-
tive prices and exert some control over the total amount paid for a project in which
the final quantity of work is difficult to predetermine. Examples of where this type
of contract is used include civil engineering works, especially those that contain
much underground construction in which the nature of the ground encountered is
not accurately discernible before the work begins.
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66 AVENUE UNDERPASS — SCHEDULE OF PRICES

UNIT AMOUNT
ITEM QUANTITY | UNIT | PRICE $

02100 SITE CLEARANCE
02101 On force account P.C. SUM — 5,000.00

02200 EXCAVATION
02201 Common dry 6100 CY

02250 BACKFILL

02251 Common 1500 CY
02252 Pit-run 4100 CcY
03200 REINFORCING STEEL 195 Tons

03000 CONCRETE

03301 CLASS “A” 37 CcY
03302 CLASS “B” 1030 CY
03303 CLASS “D” 17 CcY
03304 Slope protection 250 CcY
03305 Wearing surface 27 CY
03601 Nonshrink grout 1 CcY
03400 PRECAST STRINGERS 26 No.
05010 GUARDRAIL 60 LF
05800 EXPANSION JOINTS 67 LF
99000 MISC. FORCE ACCOUNT P.C. SUM — 7,500.00
SUBTOTAL

10% allowance for extra work

BID TOTAL

Figure 1.6 Blank Schedule of Prices for a Unit-Price Contract (Delmar/Cengage Learning)
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66 AVENUE UNDERPASS — SCHEDULE OF PRICES
UNIT AMOUNT
ITEM QUANTITY | UNIT| PRICE $
02100 | SITE CLEARANCE
02101 | On force account P.C. SUM — 5,000.00
02200 | EXCAVATION
02201 | Common dry 6100 CY $ 15.00 91,500.00
02250 | BACKFILL
02251 | Common 1500 CY $ 3350 50,250.00
02252 | Pit-run 4100 CY $ 51.00 209,100.00
03200 | REINFORCING STEEL 195 Tons | $1,925.00 375,375.00
03000 | CONCRETE
03301 | CLASS “A” 37 CY $ 296.50 10,970.50
03302 | CLASS “B” 1030 CY $ 347.00 357,410.00
03303 | CLASS “D” 17 CY $2,467.50 41,947.50
03304 | Slope protection 250 CY $ 675.00 168,750.00
03305 | Wearing surface 27 CY $ 408.00 11,016.00
03601 | Nonshrink grout 1 CY $7,680.00 7,680.00
03400 | PRECAST STRINGERS 26 No. | $9,948.00 258,648.00
05010 | GUARDRAIL 60 LF $ 1957 1,174.20
05800 | EXPANSION JOINTS 67 LF $ 262.50 17,587.50
99000 | MISC. FORCE ACCOUNT P.C. SUM — 7,500.00
SUBTOTAL $1,613,908.70
10% allowance for extra work $ 161,390.87
BID TOTAL $1,775,299.57

Figure 1.7 Price Schedule of Prices for a Unit-Price Contract (Delmar/Cengage Learning)
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The contractor’s estimating procedure for unit-price contracts is similar to the
detailed method used for lump-sum contracts, but the bid price must be dissected
into unit prices each of which have to include an overhead and profit component.

See Chapter 15 for the spreadsheet estimating procedure for unit-price
contracts.

Detailed Estimates

The process of detailed estimating is the subject matter of the major portion of this
book, but before we begin to examine all the particular aspects of this topic, it
may be useful to consider what is the essence of this subject. Whether prepared by
hand, by computer spreadsheet, or by means of a totally computerized system, a
detailed estimate can be analyzed in terms of the six principal stages of the process:

Stage 1. Quantity Takeoff—The work to be performed by the contractor is mea-
sured in accordance with standard rules of measurement.

Stage 2. Recap Quantities—The quantities of work taken off are sorted and
listed to comply with the CSI MasterFormat or other standard to facilitate the
process of pricing.

Stage 3. Pricing the Recap—DPrices for the required labor, equipment, and mate-
rials are entered against the quantities to determine the estimated cost of the
contractor’s work.

Stage 4. Pricing Subcontractor’s Work—Prices are obtained from competing
subtrades who quote to perform the work of their trade, then, usually, the low-
est bid from each trade is entered into the estimate.

Stage 5. Pricing General Expenses—The costs of the anticipated project over-
heads are calculated and added to the estimate.

Stage 6. Summary and Bid—All the estimated prices are summarized, the con-
tractor’s mark-up is added, and the tender documents are completed. The bid
can then be submitted and, finally, the bid results recorded and analyzed.

The detailed estimating method, rather than any of the other estimating methods
considered, is far more likely to produce a price that is an accurate forecast of the ac-
tual costs of building a construction project. Because the very survival of contractors
and subtrades who obtain work by offering firm price bids often rests on the accuracy
of their estimating, it will come as no surprise that detailed estimating is the method of
choice for bid preparation in the highly competitive construction industry.

The basis of a detailed estimate is the accurate assessment of the work in the form
of a quantity takeoff that can only be obtained from the full design of the project.
Because of this requirement and also because detailed estimating is such a time-
consuming process, preliminary estimates are usually prepared by the other quicker
but less accurate methods previously considered. However, on lump-sum contracts in
which cost analysts wish to accurately anticipate the value of bids in an attempt to
avoid surprises to the owner, they will prepare a detailed estimate in the same fashion
as bidders, using the design drawings before they are made available to bidding
contractors.

Estimating and Construction Safety

The Occupational Safety and Health Administration (OSHA) safety standards are
the law, and contractors who fail to comply with the requirements of this legislation
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face possible fines or even imprisonment. Most contractors take this law very seri-
ously, so the estimator has to ensure that the estimate is based on methods and
materials that comply with its provisions, and that the pricing of estimates reflects
these requirements. However, safety in the construction industry is not just com-
pliance with OSHA.

There is a growing awareness among construction companies of the cost of poor
safety on the work site. Apart from the direct cost of construction accidents, which
is reflected in higher worker’s compensation insurance and property insurance pre-
miums, there is a large number of what are often hidden costs including;:

Tool and equipment repair and maintenance costs

Production interruptions and delay costs

Legal expenses

Expenditure on emergency supplies and equipment
Replacement equipment rentals

Investigative and administrative expenses

Cost of hiring and training replacement personnel

Overtime payments and other costs incurred trying to catch up
Decreased output of injured workers on return

Damage to company reputation and subsequent loss of business
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Because these costs can be substantial and may have a significant impact on the
competitiveness of an organization, many construction companies have been encour-
aged to introduce vigorous safety programs at their job sites. Such project safety
programs do, admittedly, have a cost, which is accounted for in the general expenses
section of an estimate. (See Chapter 14 for a discussion of general expenses.) How-
ever, with a successful company-wide safety program in place, estimators are able to
use far more competitive prices in the estimates they prepare, which not only im-
proves the bid success rate but also helps to achieve the financial success of the
project and, consequently, the improved profitability of the company.

SUMMARY

m The intention of this book is to present a standard method of estimating that can
be adopted for use with many different types of construction projects.

m Estimating serves a number of purposes in the construction process including
preparation of bids and cost control.

m The role of the estimator includes preparing conceptual estimates, preliminary
estimates, and pre-bid and post-bid estimates over the course of all the phases of
a construction project.

m Conceptual estimates are used to assess the feasibility of a project by comparing
the anticipated cost with the value of a proposed project.

m Preliminary estimates are used throughout the design stage of a project, primarily
to ensure that the project budget is not exceeded.

m Different project delivery systems—traditional design-bid-build, construction
management, and design-build—make use of conceptual, preliminary, and de-
tailed estimates at various stages during the course of a project.

m Although firm-price lump-sum contracts are used on most construction projects,
owners may adopt a cost-plus alternative when the scope of work is difficult to
define or when there is insufficient time to prepare complete design documents
before work begins.

m Detailed estimates may still be required with a cost-plus contract in which a guar-
anteed maximum price is involved.
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m Unit-pric