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Preface

About the Residential Construction Academy Series

ne of the most pressing problems confronting the building industry
today is the shortage of skilled labor. The construction industry must
recruit an estimated 185,000 new craft workers each year to meet
future needs. This shortage is expected to continue well into the next decade
because of projected job growth and a decline in the number of available work-
ers. At the same time, the training of available labor is becoming an increas-
ing concern throughout the country. This lack of training opportunities has
resulted in 94,000 unfilled construction sector jobs in 2014. This challenge is
affecting all construction trades and is threatening the ability of builders to

construct quality homes.

These challenges led to the creation of the innovative Residential Construction
Academy Series. The Residential Construction Academy Series is the perfect way to
introduce people of all ages to the building trades while guiding them in the
development of essential workplace skills, including carpentry, electrical wiring,
HVAC, plumbing, masonry, and facilities maintenance. The products and ser-
vices offered through the Residential Construction Academy are the result of co-
operative planning and rigorous joint efforts between industry and education.
The program was originally conceived by the National Association of Home
Builders (NAHB)—the premier association of more than 140,000 members -
and its affiliate, the Home Builders Institute (HBI), a leading career training
provider in the residential construction industry.

For the first time, construction professionals and educators created na-
tional skills standards for the construction trades. In the summer of 2001,
NAHB, through the HBI, began the process of developing residential craft
standards in six trades: carpentry, electrical wiring, HVAC, plumbing, ma-
sonry, and facilities maintenance. Groups of employers from across the coun-
try met with an independent research and measurement organization to begin
the development of new craft training standards. Care was taken to assure
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representation of builders and remodelers, residential and light commercial,
custom single family and high production or volume builders. The guidelines
from the National Skills Standards Board were followed in developing the new
standards. In addition, the process met or exceeded American Psychological

Association standards for occupational credentialing.

Next, through a partnership between HBI and Cengage Learning, learn-
ing materials—textbooks, DVDs, and instructor’s curriculum and teaching
tools—were created to teach these standards effectively. A foundational tenet
of this series is that students learn by doing. Integrated into this colorful,
highly illustrated text are Procedure sections designed to help students apply
information through hands-on, active application. A constant focus of the
Residential Construction Academy is teaching the skills needed to be success-
ful in the construction industry and constantly applying the learning to real-
world applications.

In 2009, the Home Builders Institute enhanced the Residential Construction
Academy Series by adding industry Program Credentialing and Certification for
both students and instructors. National Instructor Certification ensures consis-
tency in instructor teaching/training methodologies and knowledge competency
when teaching to the industry’s national skills standards. Student Certification
is offered for each trade area of the Residential Construction Academy Series
in the form of rigorous testing. Student Certification is tied to a national data-
base that will provide an opportunity for easy access for potential employers
to verify skills and competencies. Instructor and Student Certification serve the
basis for Program Credentialing offered by HBI. For more information on HBI
Program Credentialing and Instructor and Student Certification, please go to
http://www.hbi.org.
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About this Book

home is an essential part of human life. It provides protection, security, and
privacy to its occupants. It is viewed as the single-most important posses-
sion a family can own. This book is written for students who want to learn

how to build a home.

This book is organized in four sections: Tools and Materials, Rough Carpentry,
Exterior Finish, and Interior Finish. These sections and the chapters within them are

presented in the order in which a home is constructed.

We begin with an understanding of the tools and building materials used in resi-
dential construction. Hand and power tools provide the means to shape the material
into the desired form. The choices of material are vast and change as technology pro-

vides better products to meet the needs of the industry. Fasteners hold it all together.

Rough framing creates the outline of the building. The learner will understand
how a building grows and seems to come alive where empty space once existed. Car-
penters begin where the masons leave off by installing the floor and walls. Workers
are required to work above the ground using scaffolds and ladders; safety is a con-
stant focus for the learner throughout the book. Once skill at working aboveground is
achieved, the roof is erected. After the outline of the building is completed, it is ready

for the finishes that make the building weathertight and comfortable.

The learner then moves on to the exterior finish that covers the frame, protecting it
from the effects of weather and seasonal changes. Each locale has its particular climatic
influence. Some regions are cold and homes there must be well insulated; others are
warm but subject to high winds and hurricanes. Other areas are somewhere in between.

The exterior finish defends the home and makes an architectural statement of style.

Interior finish provides flat surfaces ready for decor. It completes the boundary
between the outside and the warmth or coolness of the inside. The learner is intro-
duced to many different types of materials that may be used for finishing the interior

and exterior building surfaces.

This book is designed to present information in a step-by-step fashion. Learners
are expected to understand the skills and techniques of earlier chapters before going
on to new material. The learners’ knowledge of construction grows with the home.

Yet, just as it is OK to cut lumber using your right hand or your left, variations in
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construction techniques do exist. It should be understood at the outset that there is

more than one way to do most tasks. The techniques adopted for this book are time

tested and chosen for their simplicity and straightforward approach, making the pre-

sentation of this information as easy as possible.

Life as a construction worker is a noble profession. Workers have the opportunity to

work with their hands in a creative manner. Taking materials delivered to the site and gen-

erating a structure brings someone’s dream to fruition. Anyone with the desire to do so can

learn the skills to accomplish the tasks of home construction. It is to those students who

choose to follow our forefathers into the field of construction that this book is dedicated.

NEW TO THIS EDITION

The fourth edition of Residential Construction Academy: Carpentry features current
information related to the industry and new information to facilitate learning:

xviii ABOUT

Statistics in the Introduction reflecting the current state of the construction industry.

New information in the Introduction related to properly communicating via electronic
and digital devices on the jobsite, as well as new photos that depict current profession-
als working in various occupations within the industry.

Expanded information in the Introduction related to energy efficiency and renewable
energy sources.

A new Career Profile, featuring Lawrence D. Dykhouse, Jr., a man who started his
education early and at the young age of 21 started his own construction business,
Dykhouse Construction Company, Inc.

Reorganized chapters within the Rough Carpentry and Exterior Finish sections to
present safety issues earlier in the book while still offering a logical flow of information.
Revised information explaining how to safely operate a portable electric saw, including
new photos and a new accompanying step-by-step Procedure demonstration.
Expanded information on drill bits, including new photos and descriptions of twist bits,
speed bores, forstner bits, expansive bits, countersinks, combination drills, hole saws,
and masonry drill bits.

Current information on safety is offered in Chapter 6: Jobsite Safety and Construction Aids.
A new section on crawl space foundations to represent warm-weather climates.

A new section specifically focused on working safely on a roof, including a discussion of
current OSHA regulations.

Revised information explaining how to properly flash a chimney, including new
photos and a new accompanying step-by-step Procedure demonstration.

New information on house-wrap and water-resistant sheathing, including a new
step-by-step Procedure on installing house-wrap.

Expanded information on installing windows, including a thoroughly revised accom-
panying step-by-step Procedure demonstration.

New on-the-job photos along with photo-realistic full-color illustrations enhance
how-to explanations concerning the operations of tools and equipment, tasks, and step-
by-step procedures.

Thoroughly revised end-of-chapter photos depicting various jobsite activities
and thought-provoking questions and comments surrounding the activity promote
on-the-job critical thinking skills.

THIS BOOK



FEATURES

This innovative series was designed with input from educators and industry professionals and

informed by the curriculum and training objectives established by the standards committee.
The following features aid learning:

LEARNING FEATURES
such as the Objectives,
Glossary and Introduction
set the stage and help
learners identify key
concepts and information.
These learning features
serve as a road map for the
chapter. Learners also may

use them as an on-the-job
reference.
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SAFETY is emphasized throughout the text to instill safety as an attitude among learners.
Safe job site practices by all workers are essential; if one person acts in an unsafe manner,
all workers on the job are at risk for injury. Learners will come to appreciate that safety is a
blend of ability, skill, and knowledge that should be continuously applied to all they do in
the construction industry.
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ACTIVE LEARNING is a core concept of
the Residential Construction Academy Series.
Information is heavily illustrated to provide a
visual of new tools and tasks encountered by
learners. Chapters also contain a Procedures
section that applies the information so that
learning is accomplished through doing. In the
Procedures, various tasks in home construc-
tion are grouped in a step-by-step approach.

: The overall effect is a clear view of the task,
| making learning easier.
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d all of the above

The table saw arbor nut that holds
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The features of 8 table saw that
should not be used at the same
time are

a. rip fence and push stick

b, miter gauge and rip fence

¢ push stick and fmiter gauge

4 miter gauge and 3 8ad0 head

The table saw feature used to make
|arge grooves in material is

a, dado head

b miter gauge

¢ np fence.

o fabbet head.

The table saw guide used for

T tting with the grain i called &
a nip fence

. miter gauge

¢ tilting arbar

d fipping 9

The table saw ool that should not
be used at the same time as a fip
fencelis a

3. blade guard

o, puish stick

¢ dado head

d, riter gauge

The tool suited to fip a board into
thinner pieces with a small kerf
isthe

a miter $3W.

b, table saw.

© jomnter

d band saw.
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154  SECTION 2 Rough Carpentry

BUILDING PLANS

An archiect designs bulldings and rcares draw-
ings to reflece those designs. These drawings use
various kinds of lines, dimensions, notes, sym-
bals, and sbbreviations to describe a structure to
be buile, The method of deswing, leteering, and
dimensioming may vary slightly with the drafeer’s
style. Dufferent kands of deawings sre required for
the constructior of 3 bullding These are called
plany, elevatians, sections, and derails. Whea put
togesher, they comstiture a set of prines,

Today most architecrural plans, also called archi<
recrural drawings or conserucnion drawings, are done
using 3 CADD (computerided drafring and design)
program. CADD drawings are produced faster and
more easily than drawings done by hand. Changes
the plan can be made faster, allowing them to be eas-
ily customized tu the desirer of the customer. Once
the plans are finished, they are senr to a plomer or
copier, which prints as many copies as needed

Prints are drawn using symbols and 1 standard-
tzed language. To adequately read and inrerprer
these prinzs, the builder must be able to understand
the language of architectural plans. Although this
s pot necessanly difficuls, it can be confusing.

TYPES OF VIEWS

The architect can choose from any of several tvpes
of views to describe a building with clariry, and
aften multiple views are prepared. Because many
peonle and many diffret trides st seeded 10

wild  house, differcnt views are required that
contain different information.

Plctorial View

Pictorial drawings are usually three-dimensional
13D} perspective or swemetrsc views (Fig. 7-1). The
lines in  perspective view diminish in siee a3 they
convenge toward vanishiog points located on 3 line
called the horzon. In an isometric drawing, the
hoeszontsl lines are drawn 3t 30-degree angles. All
lines are drawn (o actual ssale. They do nof dismin-
1k f Zonverge 48 in perspectve drawings.

A presentation draneing s usually s perspec
nve view. It shows the building from 1 desirable
vantage point to display its most mteresting fea-
rures (Fig. 7-2). Walks, streets, shrubs, trees, vehi-
cles, and even peaple may be drawn. Presentation
drawings are nften enlared for greater exe appeal.
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KNOW YOUR CODES is an application- |

based feature that prompts students to
research their local and regional codes,
providing excellent practice for a critical
on-the-job skill.

cuarren i7 wall Finish 595

o and whati TG
nout whi 15 weng and WP
F—

3739 Work-

e ARG
St 1 fowt korg) Sheet
ol & ReeD
oors

et

doow 10 make A1t
o & cut prowided for
e post,

critical thinking skills.

GREEN TIPS and GREEN
CHECKLISTS highlight tips and topics
on new environmentally friendly and
sustainable construction methods.

CHAPTER 14  Windows end Doors 478

19. The beveled edge of » swinging 20 The decorative plate used to cover
door the edges of a bored hole in a door
a #ows The door 1C Iweng without
touching the pambs
acige where the kadkset is

[ #nch back beveled along d il of ihie above
width

o all of the abiove

KNOW YOUR CODES

mstallation 1o be nspected. This % because heavy
windows, Gt of the 0pening. 82 sure 10
s far the inspecton schedule

CONSIDER & COMPARE feature illustrates and
describes various practices being demonstrated on
actual jobsites, leaving it up to the learner to evaluate
the situation and determine if the practices are smart
and safe—or not. This feature is an excellent tool to
reinforce the lessons learned in the chapter and promote
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TURNKEY CURRICULUM AND TEACHING MATERIAL PACKAGE

We understand that a text is only one part of a complete, turnkey educational system.
We also understand that instructors want to spend their time on teaching, not preparing
to teach. The Residential Construction Academy Series is committed to providing
thorough curriculum and preparatory materials to aid instructors and alleviate some of
their heavy preparation commitments. An integrated teaching solution is ensured with the

text, instructor resources, print Instructor’s Resource Guide, Workbook, CourseMate, and
student DVDs.

Instructor Resources

Cengage Learning's Instructor Resources is a complete guide to classroom management.
The Instructor Resources CD-ROM contains the Instructor's Resource Guide, PowerPoint®
presentations, ExamView Computerized Test Bank, an Image Gallery, and a Correlation to
the Carpentry National Skill Standards. Designed as a complete and integrated package,
the Instructor Resources also provides suggestions for when and how to use the package
components. A printed Instructor’s Resource Guide is also available.

Companion Site

The companion site to accompany Residential Construction Academy: Carpentry is new
for this edition. It offers a FREE and secure online option for accessing the resources
found on the Instructor Resources CD-ROM, including the Instructor Resource Guide,
PowerPoint® Presentations, Computerized Testbanks, Image Gallery, and Carpentry
National Skill Standards Correlation.

For these instructor-specific resources, please visit CengageBrain.com at
http://login.cengage.com and follow the prompts for obtaining access to this secure site.

DVDs

The RCA: Carpentry DVD series steps viewers through the process of constructing a
home and contains a set of eight 20-minute videos that cover everything from the basics
of obtaining the building permit to the detail work of interior trim. Special geographic
considerations are addressed to more accurately reflect building practices throughout
the United States. In addition, the videos offer such features as Carpenter’s Tips and
Safety Tips full of practical advice from the experts.

The complete set includes: Video #1-Building Layout; Video #2-Form & Concrete Place-
ment; Video #3-Sub-Flooring & Wood-Bearing Walls; Video #4-Truss Installation; Video
#5-Window & Door Installation; Video #6-Interior Trim; Video #7—-Interior Partition Framing;
Video #8-Stair Construction.
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Workbook

Thoroughly revised and expanded for the new edition, this workbook provides additional
review questions, problems, and activities designed to challenge and reinforce the
student's comprehension of the content presented in the core text.

CourseMate

An online tool, this course is designed for students and combines the Residential Con-
struction Academy: Carpentry, Fourth Edition ebook with additional features to enhance
learning for the student. It includes the PowerPoint® presentations, additional quizzing,
glossary, interactive games and activities, video clips, and other helpful resources related
to the lessons in the book. Also featured is an Engagement Tracker that allows instructors
to monitor time on task for each individual student.
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About the Author

he author of this text, Floyd Vogt, is a sixth-generation carpenter/

contractor. He was raised in a family with a small business devoted to

all phases of home construction and began working in the family busi-
ness at age 15.

After completing a B.A. in chemistry from the State University of New York
College at Oneonta, Mr. Vogt returned to the field as a self-employed remod-
eler. In 1985, he began teaching at State University of New York at Delhi, New
York, www.delhi.edu. He has taught many courses, including Light Framing,
Advanced Framing, Math, Energy Efficient Construction, Finish Carpentry,
Finish Masonry, and Estimating. He is currently a professor in the Construction
Management, Design and Build Bachelors degree program at Delhi. Course
responsibilities include Residential Construction, Auto CAD, Construction
Seminar, Physical Science Applications and Building Science. He has served as
a carpentry regional coordinator for Skills-USA and postsecondary Skills-USA
student advisor.

Compliance with Apprenticeship, Training, Employer,
and Labor Services (ATELS)

These materials are in full compliance with the Apprenticeship, Training,

Employer, and Labor Services (ATELS) requirements for classroom training.
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Organization of the
Industry

he residential construction industry

is one of the biggest sectors of the Amer-

ican economy. According to the U.S.
Department of Labor, construction is one of the
nation’s largest industries, employing 6 million
workers nationwide. About 62 percent of wage
and salary jobs in construction were in the spe-
cialty trade contractors sector, primarily plumb-
ing, heating and air-conditioning, electrical, and
masonry. The National Association of Home
Builders (NAHB) reports that home building
traditionally accounts for 50-55 percent of the
construction industry. Opportunities are avail-
able for people to work at all levels in the con-
struction industry, from those who handle the
tools and materials on the job site to the senior
engineers and architects who spend most of
their time in offices. Few people spend their en-
tire lives in a single occupation, and even fewer
spend their lives working for one employer. You
should be aware of all the opportunities in the
construction industry so that you can make ca-

reer decisions in the future, even if you are sure

of what you want to do at this time.

Construction Personnel

The occupations in the construction industry can
be divided into four categories:

e Unskilled or semiskilled labor
e Skilled trades or crafts

e Technicians

¢ Design and management

Unskilled or Semiskilled
Labor

Construction is labor intensive. That means it re-
quires a lot of labor to produce the same dollar
value of end products by comparison with other
industries, where labor may be a smaller part of
the picture. Some construction laborers are con-
struction workers who have not reached a high
level of skill in a particular trade and are not regis-
tered in an apprenticeship program. Other laborers
may also be skilled construction workers opting
to work in a role with reduced responsibility and
increased simplicity. Laborers are sometimes as-
signed the tasks of moving materials, running er-
rands, and working under the close supervision of
a skilled worker. Their work keeps them in excel-
lent physical condition.

Some laborers specialize in working with a
particular trade, such as mason’s tenders or car-
penter’s helpers (Fig. I-1). The mason’s tender
knows how to mix mortar for particular condi-
tions, can erect scaffolding, and is familiar with
the bricklayer’s tools. Many laborers go on to
acquire skills and become skilled workers. La-
borers who specialize in a particular trade are of-
ten paid slightly more than completely unskilled
laborers.




