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PREFACE

Structural, civil, and pipe drafting are specialized draft-
ing fields. The old adage “it must be drawn before it can
be built” is particularly true in these fields. This book is
designed to assist the drafting student in developing the
knowledge and skills necessary to begin a career in these
drafting fields at a productive level.

Students completing all of the reinforcement activities
contained in this textbook will have developed skills equiva-
lent to those possessed by a CAD technician with at least
one full year of work experience. The text is divided into
seven sections with a total of 30 units of instruction. The first
five units provide background information pertinent to the
study of drafting. Unit 6 through Unit 28 are knowledge and
skills development lessons. Unit 29 teach the student how to
find, get, and keep a job in drafting after acquiring the nec-
essary skills. Unit 30 contains advanced drafting projects.

The book is designed for self-directed, individualized
instruction so that any course relying on it as the required
textbook can be offered on a multilevel basis with other
drafting courses. Each unit contains performance objec-
tives, a presentation of the material, original drawings
prepared by the author, a summary, review questions, and
application activities.

The accompanying website contains a student ver-
sion of the Structural Engineering Visual Encyclopedia
(SEVE); this supplement was originally developed by
Robert M. Henry at the University of New Hampshire with
the support of a grant from National Science Foundation.
Dr. Henry is an Associate Professor of Civil Engineering
and a registered professional structural engineer. For the
past 25 years, he has been actively engaged in the devel-
opment of interactive structural engineering software and
virtual reality modeling of structural systems. His wife,
Nancy, and two sons, Mark and Brian, provided techni-
cal support during the development of SEVE. In 1998, the
UNH version of SEVE won the Premiere Award for Excel-
lence in Engineering Education Courseware.

The author, Dr. David L. Goetsch, has worked in draft-
ing for more than 40 years. He has owned his own drafting
and design consulting service and taught drafting at the
high school, vocational school, and community college
levels for over 36 years. He is currently Emeritus Vice-
President of Northwest Florida State College in Niceville,
Florida. His drafting program was selected for inclusion

|acksan Smith/Getty Images

in the Florida Department of Education’s Catalogue of In-
novative Programs and maintains a 95 percent successful
placement record of its graduates. In 1984, his program
was selected as “Outstanding Technical Program” in
Region IV of the United States by the U.S. Secretary of
Education and, as a result, received the U.S. Secretary of
Education’s Award for technical programs.

NEW TO THIS EDITION

» Updated photographs throughout.

» Added material on solid modeling to Unit 1.

+ Added material on coordinate systems, electronic
data collection, ground-scan radar, and GPS to
Unit 25.

« Added a new unit on quantity takeoffs of calculations
(Unit 27); material from the old Unit 27 (GIS) was
moved to Unit 25.

« Added material on plastic and concrete pipe to the
unit on pipe drafting (Unit 28).

« Combined old Units 29 and 30 into an updated
Unit 29, which covers finding a job in drafting in the
age of the Internet.

SUPPLEMENTS

The Companion Web Site to Accompany Structural, Civil,
and Pipe Drafting offers free resources for instructors to
enhance the educational experience. The website contains
the following features:

« Slides created in that outline key concepts from each
chapter.

« Test bank to evaluate student learning.

= Review questions and answers.

« Structural Engineering Visual Encyclopedia (SEVE),
which presents textural information, sketches,
photographs, CAD drawings, three-dimensional solid
models, and animations to assist students in learning
to read and interpret civil engineering construction
drawings using engineering terms.
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INTRODUCTION

OVERVIEW OF STRUCTURAL,
CIVIL, AND PIPE DRAFTING

This book prepares students for careers in three closely
related fields of drafting: structural, civil, and pipe. Draft-
ing in these fields is the act of documenting design and
planning information so that something can be built, laid
out, remodeled, recorded for legal purposes, or fabricated.
CAD technicians in these fields work with engineer-
ing personnel in developing plans for buildings, bridges,
parking decks, stadiums, and other structures; roads,
canals, highways, utility lines, sewer lines, water lines,
and other entities that involve cutting into the earth; and
piping systems that process, transport, and store liquids
and gases. Figure 1.1 through Figure .8 are examples of
the types of work that require comprehensive design and
drawing packages.

A typical engineering team in the modern workplace
includes one or more engineers, CAD technicians, and
experienced CAD technicians who serve as checkers.
A checker is usually a CAD technician who has gained
sufficient experience to be able to check the work of other
drafting personnel to ensure that it complies with the en-
gineer’s instructions and all applicable codes, regulations,
and standards.

Although most CAD technicians eventually work ex-
clusively in one of the three fields covered in this book—
structural, civil, or pipe drafting—it is wise to study all
three fields. A knowledge of one field will broaden stu-
dents’ understanding of the others and will also increase
their employability (the ability to secure a good job).

lackson Smith/Getty Images

Many consulting engineering firms have departments that
correspond to all three of these fields. Consequently, ver-
satility on the part of a job applicant is viewed positively
by those who do the hiring in such firms. In addition, a
knowledge of all three fields will help students make a
more informed decision when deciding which field they
like best or which has the best career potential.

Structural CAD technicians typically work in such set-
tings as consulting engineering firms that have a structural
engineering department, prestressed and precast concrete
companies, structural steel companies, and firms that spe-
cialize in the construction of prefabricated metal build-
ings. Civil CAD technicians typically work in such settings
as consulting engineering firms that have a civil engineer-
ing department, surveying companies, government engi-
neering departments (e.g., county road departments, city
or county engineering departments, and state road depart-
ments), and local property appraisers’ offices, as well as
full-service architectural and engineering firms. Pipe CAD
technicians typically work in consulting engineering firms
that have a mechanical engineering department that spe-
cializes in pipe, construction companies that specialize in
building piping systems, processing companies, and water
and sewer departments of local governments.

This book is designed to help students studying to be
CAD technicians learn to develop the types of documen-
tation needed in structural, civil, and pipe drafting set-
tings. This book assumes that students have basic CAD
skills as well as basic mechanical drawing skills (e.g., or-
thographic projection, sectioning, and dimensioning).



INTRODUCTION

£
2
o]
£
=

Figure 1.1 The plans for this structure were developed by CAD technicians.
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Figure 1.2 The plans for this water tower were developed by CAD technicians.
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Figure 1.4 The plans for this prefabricated metal building were developed by CAD
technicians.
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Figure 1.5 The site work plan for this building was developed by CAD technicians.
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Figure 1.7 The plans for this pipe system were developed by CAD technicians.
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