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Preface
For over 28 years, students have relied on Architectural 
Drafting and Design for easy-to-read, comprehensive 
coverage of architectural drafting and design instruc-
tion that complies with and reinforces architectural, 
engineering, and construction industry standards and 
practices.

This seventh edition of Architectural Drafting and 
Design is a practical, comprehensive textbook that is 
easy to use and understand. The content can be used as 
presented by following a logical sequence of learning 
activities for residential and light commercial architec-
tural drafting and design, or the chapters can be rear-
ranged to accommodate alternate formats for traditional 
or individualized instruction.

American Design 
Drafting Association 

(ADDA) Approved Publication
The content of this text is considered a fundamental 
component to the design-drafting profession by the 
American Design Drafting Association. This publi
cation covers topics and related material, as stated  
in the ADDA Curriculum Certification Standards 
and the ADDA Certified Drafter Examination Review 
Guide. Although this publication is not conclusive, 
with respect to ADDA standards, it should be consid-
ered a key reference tool in pursuit of a professional 
design-drafting career.

About the International 
Code Council
The International Code Council is a 
member-focused association. It is ded-
icated to developing model codes and 
standards used in the design, build and 

compliance process to construct safe, sustainable, 
affordable and resilient structures. Most U.S. communi-
ties and many global markets choose the International 

Codes. ICC Evaluation Service (ICC-ES) is the industry 
leader in performing technical evaluations for code 
compliance fostering safe and sustainable design and 
construction.

Headquarters: 500 New Jersey Avenue, NW,  
6th Floor, Washington, DC 20001-2070
Regional Offices: Eastern: Birmingham, AL; Central: 
Chicago, IL;  
Western: Los Angeles, CA 
1-888-422-7233 - HYPERLINK  
“http://www.iccsafe.org” www.iccsafe.org

Approach
Architectural Drafting and Design provides a practical 
and realistic approach to solving problems that are 
encountered in the world of architectural design.

Practical
Architectural Drafting and Design provides a practi-
cal approach to architectural drafting and design as it 
relates to current standard practices. The emphasis on 
standardization is an excellent and necessary founda-
tion for drafting training as well as for implementing 
a common approach to drafting nationwide. After stu-
dents become professional drafters, this text will serve 
as a valuable desk reference.

Realistic
Chapters contain professional examples, illustrations, 
step-by-step layout techniques, drafting problems, and 
related tests. The examples demonstrate recommended 
drafting presentation with actual architectural drawings 
used for reinforcement. The correlated text explains 
drafting practices and provides useful information for 
knowledge building and skill development. Step-by-step 
layout methods provide a logical approach to beginning 
and finishing complete sets of working drawings.
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Practical Approach  
to Problem Solving
The responsibility of the professional architectural 
drafter is to convert architects’, engineers’, and design-
ers’ sketches and ideas into formal drawings. This text-
book explains how to prepare formal drawings from 
design sketches by providing the learner with basic 
guidelines for drafting layout and minimum design and 
code requirements in a knowledge-building format. 
One concept is learned before the next is introduced. 
The concepts and skills learned from one chapter to the 
next allow students to prepare complete sets of working 
drawings for residential and light commercial con-
struction projects. Problem assignments are presented 
in order of difficulty and in a manner that provides 
students with a wide variety of architectural drafting 
experiences.

Real-World Architectural Problems
The problems are presented as preliminary designs or 
design sketches in a manner that is consistent with 
actual architectural office practices. It is not enough 
for students to duplicate drawings from given assign-
ments. Students must be able to think through the 
process of drawing development with a foundation 
based on how drawing and construction components 
are put into practice. The goals and objectives of 
each problem assignment are consistent with recom-
mended evaluation criteria based on the progression 
of learning activities. The drafting problems and chap-
ter tests recommend that work be done using drafting 
skills with actual drafting materials using computer-
aided drafting applications. A problem solution or test 
answer should be accurate and demonstrate proper 
drafting practice.

Team Problems
Problems can be assigned as team problems. Team pro
blems that involve designing and drawing a set of 
plans for a home can be used as projects that help 
foster leadership and cooperation between team mem-
bers. Teams are established with any desired number of 
members based on the project and curriculum goals. 
Teams can select a manager by voting in a demo-
cratic process, by selecting the person with the highest 
course evaluation, or as determined by the instructor. A  
manager is the person in charge of the project. The 
manager coordinates the teamwork, monitors the 
progress, and provides answers and instructions to  

the team members in cooperation with the instructor. 
The manager divides the project into tasks and assigns 
portions of the project to the drafting team members. 
The manager works with team members to establish 
design alternatives. Team members are drafters, with 
one drafter responsible for sheet layout and reproduc-
tion. Each drafter is assigned specific drawings for the 
completion of the entire set of drawings. The man-
ager provides coordination between team members 
to confirm all parts of the project match. Final team 
assignments and members are determined by your 
instructor.

Team project evaluation includes:

●● Project coordination: organization of project assign-
ments.

●● Project completion: complete set of working draw-
ings finished.

●● Team member cooperation.

●● Project quality: drawings completed accurately and 
in a professional manner

Architectural artistic decisions include:

●● Project properly interpreted.

●● Design decisions properly evaluated and completed.

Features of the Textbook
Major features of this textbook guide you through 
the world of architectural design and drafting, 
including: realistic application of the information 
presented throughout each chapter, professional 
illustrations of each concept to be explored, CADD 
applications of each type of working drawing, and 
exploration of the 2015 building codes and stand-
ards produced by the International Code Council, the 
National Association of Home Builders (NAHB), 
and Leadership in Energy and Environmental 
Design (LEED).

Chapter Tests
Chapter tests are found at the end of each chapter. 
Select the Chapter Tests link on the Student Companion 
Website to access chapter tests using Microsoft Word. 
The chapter tests allow you to review or test your 
knowledge of the related chapter content, depending 
on your course objectives. Open the related link and 
answer the questions electronically, unless otherwise 
directed by your instructor.
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Real-World Problems
Special emphasis has been placed on providing realistic 
drafting problems. Problems are presented as design layouts 
or preliminary drawings in a manner that is consistent with 
architectural practices. The problems have been supplied 
by architects, engineers, and architectural designers. Each 
problem solution is based on the step-by-step layout proce-
dures provided in chapter content.

Problems are given in order of complexity to expose 
students to a variety of drafting experiences. Problems 
require students to go through the same thought and 
decision-making processes that a professional drafter 
faces daily, including scale and sheet size selection, 
view layout, dimension placement, section placement, 
and many other activities. Problems are solved using  
computer-aided drafting, as determined by individual 
course guidelines. Chapter tests provide complete  
coverage of each chapter and can be used for student 
evaluation or as review.

Illustrations
Drawings and photos are used liberally throughout this 
textbook to strengthen the concepts presented. Full-
color treatment enhances the clarity. Abundant step-by-
step instructions and illustrations take students through 
the detailed stages of the drafting process for each 
application. The step-by-step illustrations are created 
using computer-aided drafting for the highest accuracy 
and quality.

Computer-Aided Design  
and Drafting (CADD)
CADD is presented as a valuable tool that has revolution-
ized the architectural design and drafting industry. The 
complete discussion of CADD introduces terminology, 
drafting techniques, and sample drawings. Drawings dis-
played throughout this textbook are created using CADD.

Construction Techniques  
and Building Codes
Construction techniques differ throughout the coun-
try. This text clearly acknowledges the difference in 
construction methods and introduces the student to 
the format used to make a complete set of working 
drawings for each method of construction. Students 

can learn to prepare drawings for each construction 
method or, more commonly, for the specific construc-
tion techniques that are used in their locality. The 
problem assignments are designed to provide draw-
ings that involve a variety of construction alternatives.

To provide oversight of the wide range of construc-
tion methods and materials used throughout the country, 
the 2015 model codes written by the International Code 
Council (ICC) are referenced throughout this textbook. 
The major ICC codes addressed in this textbook include 
the International Residential Code (IRC) in Chapter 1 
through Chapter 41, the International Building Code (IBC) 
in Chapter 42 through Chapter 44, and the International 
Energy Conservation Code (IECC) and the International 
Green Construction Code (IgCC) in Chapters 9 and 41. 
Although many municipalities have adopted their own 
versions of these codes, the use of these model codes pro-
vides a firm background before exploring local variations.

Codes and Standards Compliance
Each chapter is based on information provided by the 
following major industry leaders:

●● 2015 editions of the International Residential Code 
and the International Building Code published by the 
International Code Council. The International Energy 
Conservation Code (IECC) and the International 
Green Construction Code (IgCC) will be explored in 
Chapter 9 and Chapter 41.

●● National CAD Standards® V6.

●● MasterFormat and UniFormat published by The 
Construction Specifications Institute (CSI) and 
Construction Specifications Canada (CSC).

●● LEED rating system published by the U.S. Green 
Building Council (USGBC).

●● Model Green Home Building Guidelines (MGHBG) 
developed by the National Association of Home Builders 
(NAHB) and the International Code Council (ICC), 
which publishes the International Residential Code (IRC).

Going Green
Protecting the environment is one of the most important 
worldwide issues today. A flagship feature called Going 
Green is found throughout this textbook, providing cur-
rent, practical, and experimental energy-efficient archi-
tectural design and construction techniques that result 
in a significant reduction in energy consumption. As 
the building industry grows to meet the demands of our 
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increasing population, we must take care of the environ
ment and allow for current and future development.

As a student, and when you enter the architecture pro-
fession, it is very important for you to learn what is avail-
able today and to find ways to improve energy efficiency 
in architectural design and construction in the future in 
an effort to protect the earth. National and local programs 
have been established to meet this need. A leading pro-
gram is often referred to as green building. The U.S. Green 
Building Council (USGBC) is a key organization devel-
oped to promote building design and construction that is 
environmentally responsible and healthy, while allowing 
construction to remain profitable. Modern advances in 
building construction are available to designers, build-
ers, and owners who want to “build green” and make 
the most of environmental protection in the architectural 
and construction industries. The following is an example 
of one of the Going Green features found in this edition:

CADD Applications
CADD Applications is a special boxed feature that pro-
vides a variety of real-world examples, professional 
presentations, software applications, tips, standards, and 
procedures used with computer-aided design and draft-
ing. The following is an example of one of the CADD 
Applications found in the seventh edition:

Note
The Note feature is provided throughout this textbook 
to provide brief information related to the specific con-
tent where the note is found. The following is an exam-
ple of a seventh edition note:

Note: Although both groups have produced “guidelines,” many 
municipalities are starting to move beyond the recommendation 
stage and are incorporating portions of these guidelines into their 
design and building requirements. The 2015 edition of the ICC codes, 
the NGBS-ICC 700, has moved from guidelines to law. Verify with 
the municipality that will govern each specific building project to 
determine whether specific aspects of a green guideline are required. 
The ICC has also developed a green building code for buildings that 
are not covered by the NGBS-ICC 700, titled International Green 
Construction Code (IgCC).

Supplemental Chapter Readings
Students are directed to supplemental chapter read-
ings that are found on the Student Companion 
Website and are identified by a website icon in 
appropriate locations throughout this textbook. The 
supplemental reference material provides optional 
learning opportunities. The supplemental material 
ranges from commonly known topics available for 
students desiring a review, to advanced information 
that is beyond the scope of this textbook for students 
interested in further exploration. The supplemental  
chapter readings are identified within chapter content 
in the following manner.

The Student Companion 
Website

Although not new to the seventh edition, the Student 
Companion Website has new and improved content.

A website icon found throughout this textbook 
guides students to features found on the website. Refer 
to the Prologue for a complete description of each 
component and how to use the Student Companion 
Website.

The following features are found on the Student 
Companion Website:

●● Supplemental Chapter Readings

●● Step-by-Step Layout Drawings
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systems or assemblies, are common major components 
in buildings that perform a known function regardless 
of the design specification, construction method, or 
materials used. The use of UniFormat can provide con-
sistent comparable data across an entire building life 
cycle. Building life cycle refers to the observation and 
examination of a building over the course of its entire 
life. The life cycle of a building considers everything 
about the building from design, commissioning, opera-
tion, and decommissioning. The purpose of UniFormat 
is to achieve consistency in economic evaluation of 
projects; enhance reporting of design program informa-
tion; and promote consistency in filing information for 
facility management, drawing details, and construction 
market data. UniFormat classifies information into nine 
level one categories, which can be used to arrange brief 
project descriptions and preliminary cost information. 
The first level one category is Project Description, 
which includes information about the project, through 
cost estimating and funding. The last eight level one 
categories are referred to as Construction Systems and 
Assemblies, which include construction applications 
and practices, such as foundation, roofing, exteriors, 
electrical, and plumbing. Each of the Construction 
Systems and Assembly categories is identified with a 
letter and title as follows:

A—Substructure

B—Shell

C—Interiors

D—Services

E—Equipment and Finishing

F—Special Construction and Demolition

G—Building Site Work

Z—General

UniFormat has a numbering system that divides each 
level one category into level two, level three, level four, 
and level five titles with set alphanumeric labels. The 
following is an example showing the first three levels 
of the UniFormat alphanumeric system for a specific 
category:

Level 1: D Services

Level 2: D20 Plumbing

Level 3: D2010 Plumbing Fixtures

Construction Documents
Documents is a general term that refers to all draw-
ings and written information related to a project. 
Construction documents are drawings and written 
specifications prepared and assembled by architects 
and engineers for communicating the design of the 
project and administering the construction contract. 
The two major groups of construction documents are 

The Construction Specifications Institute has established 
GreenFormat: The Construction Product Sustainability 
Information Reporting Guide. GreenFormat is a CSI format 
allowing manufacturers to accurately report the 
sustainability measuring properties of their products, 
and providing designers, contractors, and building 
operators with basic information to help meet green 
requirements. When using GreenFormat, construction 
product manufacturers complete an online 
GreenFormat reporting questionnaire that collects the 
sustainability information about their product. Data 
from the questionnaires are displayed in a standardized 
style designed to ease sustainable design decision 
making. Access to the GreenFormat report and the 
resulting data is provided through http://www 
.greenformat.com.

Those using the website can print reports on specific 
products based on their questions within the database. 
Sustainable information reported in GreenFormat is 
grouped into categories, each containing individual 
topics and questions about product sustainability. The 
categories are organized with topics more likely to be 
important to design decisions first. This flexible structure 
can adapt to anticipated changes in the industry. As 
sustainability issues evolve, new topics and questions 
are added in the appropriate category, and existing 
topics and questions that become obsolete or change 
are dropped if necessary. The structure can be applied to 
all construction products and product categories. Refer 
to www.greenformat.com to see the categories and 
their contents and to view additional information about 
GreenFormat.

GreenFormat
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Section Layout

I n t r o d u c t I o n

Two major options available for drawing sections include 
using drawing blocks and completing the section from 
scratch. This chapter examines each method. Drawing sec-
tions will be accomplished in seven major stages. By follow-
ing the step-by-step procedure for each stage, sections can 
be easily drawn and understood. Read through each stage, 
and carefully compare the step-by-step instructions with the  
corresponding illustrations.

Creating Sections by 
Assembling Blocks
When a structure will be built using conventional con-
struction methods, standard details can be assembled to 
form a partial wall detail. Standard details can be brought 
into the drawing from a library. FIGURE 37.1 shows  
standard roof and foundation details. Stock details can 

be merged to form a partial section after determining the 
height from the floor to ceiling level. The partial section 
shown in FIGURE 37.2 was created by aligning the truss 
roof/wall detail directly above the concrete slab/wall detail. 
The line representing the top of the floor was offset to 
determine the location of the top of the wall. After locating 
the top of the wall, the roof/wall detail was moved into the 
required position. Many building departments accept a 
partial section for a building permit for a simple residence.

A partial section can be used to form a full section. 
Using the dimensions on the floor or framing plan, the 
line that represents the outside edge of the studs can be 
offset a distance equal to the width of the house where 
the cutting plane is located. The partial section can then 
be mirrored to form the opposite side of the structure, 
and then lines from one side can be extended to the 
opposite side. The FILLET, EXTEND, and STRETCH 
commands of AutoCAD are excellent for connecting 
the two partial sections. Once the shell of the struc-
ture is drawn, the interior walls and any required slab 

Using a computer to draw sections has some 
advantages: Standard sections and details can be 
brought into the drawing from a library, and placing 
notes on the section is easy with CADD. Also, some 
architectural CADD packages automatically draw a 
preliminary section from information you provide in 
relationship to the floor plan. This type of parametric 
design requires that an imaginary cutting-plane 
line be placed through the floor plan in the desired 
section location. This is followed by computer prompts 
requesting information such as roof pitch and structural 
floor thicknesses. In programs of this type, the floor 
plan walls are drawn with heights established, so 
these dimensions automatically convert to wall 
height information in the sectional view. All you do 

to complete the section is add material symbols, 
dimensions, and notes.

Some architectural CADD packages contain typical 
section elements such as details, materials, and tags. 
After architects have used the CADD system for a while, 
they begin to save all typical or standard construction 
details as blocks. These blocks are commonly placed 
in a library manual for easy reference and can be 
called up and displayed at any time in any drawing. 
The standard details should be clearly labeled with an 
identification code for easy reference. Each CADD user 
should have a copy of the library reference manual, 
and every time a new detail is drawn, the reference 
manual should be updated with a drawing of the detail 
and the reference code. ■

Drawing Sections

CADD AppliCAtions
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●● Chapter Tests
●● Drawing Checklists
●● Drawing Problems
●● Drawing Templates
●● Architectural Blocks and Symbols
●● Related Web Links
●● Workbook
●● Video Clips of Major Concepts
●● Review Questions

Organizing Your Course
Architectural drafting is the primary emphasis of many 
technical drafting curricula, while some schools offer only 
an exploratory course in this field. This textbook is appro-
priate for either application, as the content reflects com-
mon elements in any architectural drafting curriculum.

Prerequisites
An interest in architectural drafting and design, plus 
basic arithmetic, written communication, and reading 
skills are the only prerequisites required. Basic drafting 
skills, and layout techniques are presented as appropri-
ate. Students with an interest in architectural drafting 
who begin using this text can end with the knowledge 
and skills required to prepare complete sets of working 
drawings for residential and light commercial architec-
tural construction projects.

Fundamental through  
Advanced Coverage
This textbook can be used in an architectural drafting and 
design curriculum that covers the basics of residential  
architecture in a one-, two-, or three-semester sequence. 
In this application, students use the chapters directly 
associated with the preparation of a complete set of 
working drawings for a residence, where the emphasis 
is on the use of fundamental skills and techniques. The 
rest of the textbook can remain as a reference for future 
study or as a valuable desk reference.

This textbook can also be used in the comprehensive 
architectural drafting and design program where a four- 
to six-semester sequence of residential and light com-
mercial architectural drafting and design is required. In 
this application, students can expand on the primary 
objective of preparing a complete set of working draw-
ings for the design of residential and light commercial 
projects with the coverage of any one or all of the fol-
lowing areas: energy-efficient construction techniques, 

solar and site orientation design applications, heating 
and cooling thermal performance, structural load calcu-
lations, and presentation drawings.

Section Length
Chapters are presented in individual learning segments 
that begin with fundamental concepts and build until 
each chapter provides complete coverage of every topic. 
Instructors can choose to present content in short, 
15-minute discussions or divide each chapter into 40- to 
50-minute discussions.

Drafting Equipment and Materials
Identification and use of computer-aided drafting equip-
ment is described in a supplement. Students need an 
inventory of equipment available for use as listed in the 
content. Professional drafting materials are explained, 
and it is recommended that students prepare problem 
solutions using actual drafting materials.

Supplements

Instructor Companion Website
The Instructor Companion Website, found on  
cengagebrain.com, includes the following components 
to help minimize instructor preparation time and 
engage students.

●● Syllabus: Lesson plans created by chapter. You have 
the option of using these lesson plans with your own 
course information.

●● Chapter Hints: Objectives and teaching hints that 
provide the basis for a lecture outline that helps you 
to present concepts and material. Key points and 
concepts can be graphically highlighted for student 
retention.

●● PowerPoint Presentation: Slides for each chapter of 
the text provide the basis for a lecture outline that 
helps you to present concepts and material. Key 
points and concepts can be graphically highlighted 
for student retention.

●● Solutions Manual: Contains answers to end-of-chapter 
review questions and solutions to end-of-chapter 
problems.

Cengage Learning Testing Powered by Cognero is a 
flexible online system that allows you to: 

●● Author, edit, and manage test bank content from 
multiple Cengage Learning solutions.
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●● Create tests from your LMS, your classroom, or wher-
ever you want.

MindTap for Architectural  
Drafting & Design
MindTap is a personalized teaching experience with rel-
evant assignments that guide students to analyze, apply, 
and improve thinking, allowing you to measure skills 
and outcomes with ease.

●● Personalized Teaching: Becomes YOURS with a 
Learning Path that is built with key student objec-

tives. Control what students see and when they see 
it—match your syllabus exactly by hiding, rearrang-
ing, or adding your own content.

●● Guide Students: Goes beyond the traditional “lift and 
shift” model by creating a unique learning path of rel-
evant readings, multimedia, and activities that move 
students up the learning taxonomy from basic knowl-
edge and comprehension to analysis and application.

●● Measure Skills and Outcomes: Analytics and reports 
provide a snapshot of class progress, time on task, 
engagement, and completion rates.
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sional Home Design Software market and was the first 
object-based 3D CAD system with smart object design 
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(BIM). Chief Architect is the market-leading home 
design software product for residential design.

Chief Architect Software is professional 3D architec-
tural design software for architects, builders, remodel-
ers, kitchen and bath designers, and interior designers. 
The software is specifically designed for residential 
and light commercial projects. The software’s powerful 
building, drafting, construction document, and 3D tools 
provide a design process that flows naturally and allows 
the designer to complete the design process quickly and 
efficiently.

Chief Architect includes design tools for photo-
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tours to help clients visualize designs. Visit the Chief 
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Chief Architect Software at www.chiefarchitect.com 
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work of the International Code Council. Reproduced 
with permission. All rights reserved.
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green building standards, this book explains the elements 
to consider before, during, and after construction.
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munity colleges and is a U.S. Army certified instructor. 
In addition, he taught the Instructor Trainer’s Course 
for the U.S. Army and has taught courses at Autodesk 
University. Palma is the coauthor of several architectural 
drafting and AutoCAD books.

Res Communis (www.rescommunis.org)
A design collective started by Garrett and Dustin Moon, 
Res Communis is dedicated to the creation and dissemi-
nation of “good” design for all, not just for those who can 
afford it. Their goal is to contribute to the solving of prob-
lems, not the concentration and collection of intellectual 
property. To that end, every idea and design created is 
released to the public to use and refine for the good of all. 
Garrett and Dustin Moon provided the content and illus-
trations for the Going Green content in Chapter 12. The 
Going Green feature titled The Ultimate Urban Green Home 
is the flagship of the Going Green features found in this 
textbook, demonstrating perfect, sustainable, and self-
sufficient design using super energy-efficient, environ-
mentally safe materials, and clean energy technologies.

Construction Specifications Institute  
(www.csinet.org)
Information used in this text is from MasterFormat 
and UniFormat, is published by The Construction 
Specifications Institute (CSI) and Construction 
Specifications Canada (CSC), and is used with permis-
sion from CSI, 2008.

The Construction Specifications Institute (CSI)
99 Canal Center Plaza, Suite 300
Alexandria, VA 22314
800-689-2900; 703-684-0300

Autodesk, Inc. (www.autodesk.com)
Catherine Palmer, marketing manager, AEC Initiatives, 
provided the Going Green feature content in Chapter 7. 

DeSantis Landscapes
Dean DeSantis, CLP, president of DeSantis Landscapes, 
provided the content and photographs used in a Going 
Green feature found in Chapter 12.

Solatube International, Inc.  
(www.solatube.com)
Bridget Palitz, vice president of The McRae Agency,  
Public Relations for Solatube International, Inc., provided  
the content, photographs, and illustrations for a Going 
Green feature in Chapter 16.

xx	 Acknowledgments

Copyright 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



National Fenestration Rating Council 
(NFRC) (www.nfrc.org) 
The NFRC provided content and illustrations for a 
Going Green feature in Chapter 16.

Bryan Higgins
Architect Bryan Higgins, AIA, LEED AP, from Portland, 
Oregon, provided a set of working drawings and photo-
graphs of his design of one of the winning homes in the 
Living Smart program in Portland, Oregon. The Living 
Smart program design competition created a catalog of 
affordable home plans designed for narrow lots, called 
small footprint houses. His Living Smart small footprint 
design is used in Problem 18–1. Higgins also provided 
the content for the Going Green feature in Chapter 18 of 
this textbook.

Leann Collins and Laura Numbers
Leann Collins and Laura Numbers contributed a com-
plete set of working drawings and related photographs 
for a small footprint residential architectural design. 
This small footprint is one of the winning homes in the 
Living Smart program, in Portland, Oregon, and the 
design is used in Problem 18–3.

TKP Architects, PC, Golden, Colorado 
(www.keating-partnership.com)
Thanks to Erin Elston with TKP Architects for the con-
tribution of residential architectural plans and impres-
sive photographs.

Southwest Windpower  
(www.windenergy.com)
Michael French, Graphics Coordinator for Southwest 
Windpower, provided the content, photographs, and 
illustrations for the Going Green feature in Chapter 19.

Engineering Drawing and Design
Approximately 180 illustrations are reproduced from 
Engineering Drawing and Design, by David A. Madsen 
and David P. Madsen, from Delmar Publishers.

Step-by-Step Model Home  
Plan Drawings
The authors greatly appreciate the efforts of David P. 
Madsen, Tereasa Jefferis, and Connie Wilmon for their 
work with the step-by-step drawings found in layout 
chapters. In addition, we would like to thank the many 
staff members of Cengage Learning who worked so hard 
to make this book possible. We’re especially grateful 
for all of the hard work and encouragement of Sharon 

Chambliss and Glenn Castle. We also appreciate the 
efforts of the senior project manager Charu Khanna at 
MPS Ltd. We would also like to thank the following 
people for their contributions:

Janice Jefferis for her photo contributions, as well as 
David Jefferis, Michael Jefferis, Sara Jefferis, Tereasa 
Jefferis, Aaron Jefferis, Jordan Jefferis, Zachary 
Jefferis, Megan Jefferis, and Matthew Jefferis, who 
provided photos of homes from across the country.

Kenneth D. Smith AIA, Gisela Smith, Dean K. Smith 
and Ginger M. Smith, Jamie Smith, Robin Smith, 
Shana Smith, Kahlil Sabbagh, Kylan Sabbagh, and 
Samaya Sabbagh of Kenneth D. Smith Architects 
and Associates, Inc.

Terrel Broiles, AEC Architectural Illustrator

APA—The Engineered Wood Association

Ron Lee, Architects Barrentine, Bates & Lee AIA

Pamela Allsebrook, California Redwood Association

Scott R. Beck, Architect

Bill Berry, Berry-Nordling Engineers, Inc.

Eric Brown, Eric S. Brown Design Group, Inc.

Charles J. Conlee P.E, Conley Engineers, Inc.

David Rogencamp, KPFF Consulting Engineers

Kathleen M. Arnelt, Louisiana-Pacific Corporation

Tom Kuhns, Michael & Kuhns Architects, P.C.

Richard Branham, National Concrete Masonry 
Association

David P. Schulze AIBD, CPBD, DPS-Labs.com

Richard R. Chapman and Robert C. Guzikowski, 
Simpson Strong-Tie, Inc.

Richard Wallace, Southern Forest Products 
Association

Havlin G. Kemp P.E., VLMK Consulting Engineers

Western Wood Products Association

Steven Merrill, Mechanical Designer

To the Student
Architectural Drafting and Design is designed for you, the 
student. The development and format of the presenta-
tion have been tested in conventional and individual-
ized classroom instruction. The information presented 
is based on the U.S. National CAD Standards, drafting 
room practice, and trends in the architectural design 
industry. This textbook is the only architectural drafting 
reference that you need. Use the textbook as a learning 
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tool while in school, and take it along as a desk reference 
when you enter the profession. The amount of written 
text is complete but kept to a minimum. Examples and 
illustrations are used extensively. Drafting is a graphic 
language, and most drafting students learn best by 
observation of examples. Here are a few helpful hints for 
using this textbook:

1.	 Read the text. The text content is intentionally 
designed for easy reading. Content is given in as few, 
easy-to-understand words as possible. You should 
do the reading because the content can help you to 
understand the drawings clearly.

2.	 Look carefully at the examples. The figure examples 
are presented in a manner that is consistent with 
architectural drafting standards and the U.S. National 
CAD Standard. Look at the examples carefully in an 
attempt to understand specific applications. If you are 
able to understand why something is done a certain 
way, it will be easier for you to apply the concepts to 
the drawing problems in this textbook and to simi-
lar issues when working as an architectural drafter. 
Drafting is a precise technology based on standards 
and guidelines. The goal of a drafter is to prepare 
drawings that are easy to read and understand. There 
are times when rules need to be altered to handle a 
unique situation. Rely on judgment based on your 
knowledge of accepted standards in these situations. 
Drafting is often like a puzzle—there is often more 
than one way to solve a problem.

3.	 Use the text as a reference. Few drafters know every
thing about drafting standards, techniques, and 
concepts. Always be ready to use this textbook as 
the reference if you need to verify how a specific 
application is handled. Become familiar with the 
definitions and use of technical terms. It is difficult 
to memorize everything in this text, but architec-
tural drafting applications should become second 
nature as you gain experience.

4.	 Learn each concept and skill before you continue to 
the next. The text is presented in a logical learning 
sequence. Each chapter is designed for learn-
ing development, and chapters are sequenced so 
drafting knowledge grows from one chapter to the 
next. Problem assignments are presented in the 
same learning sequence as the chapter content and 
also reflect progressive levels of difficulty.

5.	 Practice. Development of good computer-aided 
drafting skills depends to a large extent on practice. 
Some individuals have an inherent talent for draft-
ing, and some people are readily compatible with 

computers. If you fit into either group, great! If you 
have difficulty, then practice may be all you need. 
Practice computer skills to improve your skills and 
efficiency with communication and drafting.

6.	 Use sketches or preliminary drawings. Even when 
drawing with a CADD program, the proper use of 
a sketch or preliminary drawing can save a lot of 
time in the long run. Prepare a layout sketch or pre-
liminary layout for each problem. This preliminary 
step gives you a chance to organize your thoughts 
about drawing scale, view selection, dimension and 
note placement, and sheet size. After you become 
an experienced drafter, you may be able to design 
a sheet layout in your head, but until then, you 
should use sketches.
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Prologue

Student Companion Website
To access the Student Companion Website:

●● Open your browser and go to www.cengagebrain.com.
●● Type the author’s name, or the title or ISBN of this book 

in the search window. (The ISBN is on the back cover.)
●● Click the book title in the list of search results.
●● When the book’s main page is displayed, click 

on the link at the bottom of the page for Student 
Companion Website.

●● On the next screen, click on Student Downloads.

The following is a list and description of each compo-
nent found under the Student Downloads button. 

Supplemental Chapter Readings
Throughout this textbook, a Student Companion 
Website icon guides you to chapter-related content 
provided for additional reading and research. The 
Supplemental Chapter Reading features found on the 
Student Companion Website include chapter-related 
content, basic information, advanced content that is 
beyond the scope of the main textbook, and commonly 
used abbreviations.

Step-by-Step Layout Drawings
Several chapters throughout this textbook use the same 
model home to describe step-by-step techniques for laying 
out drawings required in a set of residential working draw-
ings. Click the Step-by-Step Drawings link to view Acrobat 
Portable Document Format (PDF) files of many of the text-
book figures related to the step-by-step layout process. Use 
the files to display the figures on your computer screen, and 
to look more closely at the layout steps and details.

Chapter Tests
Chapter tests are found at the end of each chapter. Pick 
the Chapter Tests link to access chapter tests using 

Microsoft Word. The chapter tests allow you to review 
or test your knowledge of the related chapter content, 
depending on your course objectives. Open the related 
link and answer the questions electronically, unless oth-
erwise directed by your instructor.

Drawing Checklists
Drawing checklists are provided for the model home 
layout chapters on the Student Companion Website. 
The checklists allow you to check your work to be 
sure everything is included in the drawing that you are 
completing.

Drawing Problems
The Chapter 18 drawing problems are found on the 
Student Companion Website. These problems are identi-
fied in the textbook with a website icon. The Chapter 18  
drawing problems can be used for creating the floor 
plans of the selected or assigned house that continue 
throughout this textbook to create a set of working 
drawings.

Drawing Templates
Select the Drawing Templates link to access a page con-
taining a link to architectural and civil AutoCAD draw-
ing template (.dwt) files. Use the Drawing Templates 
link and the available drawing template files to create 
new drawings, as a resource for drawing content, or 
for inspiration when developing your own templates. 
The architectural drafting templates are set up to allow 
you to prepare architectural drawings, whereas the 
civil drafting templates include preset civil drawing 
content for site plans and other civil drafting projects. 
Use the U.S. templates to draw using U.S. customary, or 
feet and inch, units. Use the metric templates to draw 
using metric units. Each template includes a variety of 
appropriate drawing settings and content, such as lay-
ers, layouts, and object styles. You can also use a utility 
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such as DesignCenter to add content from the drawing 
templates to your own drawings and templates. Consult 
with your instructor to determine which template draw-
ing and drawing content to use.

Architectural Blocks and Symbols
The Architectural Symbols link provides access to an 
AutoCAD drawing (.dwg) file that contains several 
common architectural drafting symbols. These symbols 
are stored in folders named for the drawings in which 
they are most typically used. Many of the symbols are 
in AutoCAD block form and are drawn on the 0 layer; 
others are common symbols that should be made into 
blocks before inserting into the drawing. Use a utility 
such as DesignCenter, or copy and paste, to add the 
blocks to your own drawings. Use the blocks as desired 
or as directed by your instructor. Additional symbols are 
available through a variety of resources. Some software 
programs, such as AutoCAD, include and allow you to 
access many architectural symbols. Many other symbols 
are available through the Internet for free download 
or purchase. The U.S. National CAD Standard (NCS) 
includes separate .dwg files of the symbols presented in 
the standard.

Related Web Links
Internet research is an excellent way to gain additional 
knowledge about architectural drafting and the pro-
fessional organizations related to architectural drafting 
and design. The Related Web Links section contains 
a variety of related website links for you to explore as 
preferred or as directed by your instructor. The website 
links are provided in alphabetical order covering the 
entire textbook content, and chapter by chapter. Click a 
link to go automatically to the designated website.

Workbook
Additional problems have been provided to reinforce  
the knowledge and skills introduced throughout the 

textbook. These problems are divided into these sections  
and chapters:

Section I: Basic Residential Projects

Chapter 1 Basic Architectural Drafting Practices

Chapter 2 Site Plans

Chapter 3 Floor Plan Fundamentals

Chapter 4 Basic Floor Plan Problems

Chapter 5 Floor Plan Dimensions

Chapter 6 Electrical Plans

Chapter 7 Plumbing and HVAC Plans

Chapter 8 Roof Plans

Chapter 9 Elevations

Chapter 10 Cabinet Elevations

Chapter 11 Foundation Plans

Chapter 12 Details

Chapter 13 Sections

Chapter 14 Stair Sections

Chapter 15 Fireplace Sections

Chapter 16 Design Criteria for Structural Loading

Chapter 17 Construction Specifications, Permits, 
and Contracts

Chapter 18 Presentation Drawings

Section II: Advanced Residential Projects

Section III: Additional Advanced Residential Projects

Section IV: Advanced Research Projects

Review Questions
This feature provides you with review questions that 
are in addition to the chapter-by-chapter test questions 
provided throughout the textbook. Use the review ques-
tions for additional opportunities to test your knowl-
edge and review textbook content.
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	 3

c h a p t e r  1

Professional 
Architectural Careers, 
Office Practices, 
and Opportunities

I n t r o d u c t io  n

As you begin working with this text, you are opening the door 
to many exciting careers in the field of architecture, engineer-
ing, and construction (AEC). Each career in turn has many 
different opportunities within it. Whether your interest lies in 
theoretical problem solving, artistic creations, or working with 
your hands to create something practical, a course in archi-
tectural drafting and design will help you satisfy that interest. 
An architectural drafting class can lead to a career as a CAD 
drafter, CAD technician, designer, interior decorator, interior 
designer, architect, or engineer. Mastering the information 
and skills presented in this text will prepare you for a job as a 
drafter and serve as a solid foundation for each of the other 
listed professions, as well as many others.

Note: If you’ve followed employment trends in the AEC fields, you 
know that the availability of jobs in all phases of the field is down. 
The good news, though, is that according to the International Code 
Council® (ICC) studies, permit applications for multiunit housing and 
commercial structures have been up since the end of 2012, with pre-
dictions for continued growth. Don’t be discouraged from completing 
your studies in the field. The market will get better, but to be prepared 
to compete for a job, you'll need a well-rounded education.

Drafter
A drafter is the person who creates the drawings and 
details for another person’s creations. The U.S. Bureau 
of Labor Statistics defines a drafter as a person who 
uses software to convert the designs of architects and 
engineers into the technical drawings used to construct 
a structure. It is the drafter’s responsibility to use the 
proper line and lettering standards and to properly 
lay out the required drawings necessary to complete a 
project. Such a task requires great attention to detail, 
as the drafter creates the working drawings from the 
supervisor’s sketches. Although the terms are used 
interchangeably, professionals often use the term drafter 
to refer to a person who draws manually using pencils 
or pens. The terms CAD drafter and CAD technician are 

used to describe a person who creates the same type of 
drawings using a computer. In addition to these terms, 
job listings may also be described using the terms CAD 
designer, engineering technician, CAD operator, CAD 
design technician, CAD engineering design technician, 
technician, and design drafter. Throughout this book, 
the term drafter will be used to describe both those 
who create drawings using software and a computer 
and those who draw manually. Although most firms in 
the AEC industry now work with electronic drawings, 
some firms still require manual drafting skills in order 
to update older drawing projects.

The Beginning Drafter
Your job as a beginning or junior drafter will generally 
consist of making corrections to drawings created by 
others. There may not be a lot of mental stimulation 
to making changes, but it is a very necessary job. It is 
also a good introduction to the procedures and quality 
standards within an office. As you master the company 
standards, your responsibilities will be expanded. In 
addition to mastering basic CAD commands, you’ll 
need to become familiar with the U.S. National 
CAD Standards® (NCS). These are guidelines assem-
bled by the National Institute of Building Sciences© 
(NIBS) that incorporate the Uniform Drawing System 
(UDS) published by the Construction Specifications 
Institute© (CSI), CAD Layer Guidelines published by 
the American Institute of Architects©, and the U.S. 
Coast Guard. These guidelines are aimed at bringing 
uniformity among consulting firms to ensure quality 
plans. Future chapters in this text will introduce key 
concepts from the NCS. You’ll also need to become 
proficient using the firm’s computer standards and 
any special menus and list processing language (LISP) 
routines needed to work efficiently.

No matter what software is used to create drawings, 
as a new drafter your supervisor will typically give you 
a rough draft and expect you to complete the required 
drawing. FIGURE 1.1 shows a project manager’s sketch. 
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4	 Architectural Drafting and Design

FIGURE 1.2 shows the drawing created by a drafter. As 
you gain an understanding of the drawings that you are 
making and gain confidence in your ability, the sketches 
that you’re given generally will become more simpli-
fied. Eventually your supervisor may just refer you to a 
similar drawing and expect you to be able to make the 
necessary adjustments to fit it to the new application.

The decisions involved in making drawings without 
sketches require the drafter to have a good understand-
ing of what is being drawn. This understanding does 
not come from a textbook alone. To advance as a drafter 
and become a leader on the drawing team will require 
you to become an effective manager of your time. 
This will include the ability to determine what draw-
ings need to be created, selected from a stock library, 
and edited; and to estimate the time needed to com-
plete these assignments and meet deadlines established  
by the team captain, the client, the lending institution, 
or the building department. An even better way to gain 
an understanding of what you are drafting is to spend 
time at a construction site watching projects that you’ve 
worked on become a reality. Gaining an understanding 
of what a craftsperson must do as a result of what you 
have drawn will greatly aid you as you assume more 
responsibility on projects.

Note: A visit to a construction site requires preparation. Because of the 
high risk of injury and the dangers construction firms face from theft 
and liability, not everyone is welcome as a guest at a construction site. 
If possible, call and schedule visits ahead of time, especially if visiting a 
large construction site, so that someone will be available to guide you on 
your tour. You’ll rarely be welcome when overhead deliveries are in prog-
ress, so knowing when crews take rest breaks, break for lunch, or end 
their day will make it more likely that you’ll be allowed to tour the site. 
When you do go to the site, report immediately to the job supervisor to 
verify that your visit is approved. Don’t show up in flip-flops and expect 
to tour the construction site. Hard-soled shoes are generally required, 
and steel-toed work boots are preferred. An orange or yellow shirt will 
increase your visibility, and a hard hat is a must. The site supervisor will 
typically supply an orange vest and hard hat so that you comply with 
OSHA safety standards.

Your role in the development of architectural 
drawings will vary depending on the size and structure 
of the firm where you work. Most small architectural 
and engineering firms consist of a single office. As the 
size of the firm increases, they may have multiple offices 
located throughout the country, and some very large 
companies are international. The size of the company 
will also affect the types of structures they work with. 
Some design firms are very specialized and work only in 
one field, such as educational or institutional facilities. 
As the size of the firm increases, they may have several 
different divisions within the company for designing 
various areas of occupancy. Chapters 9 and 41 will 
introduce specific areas of construction based on the 
occupancy of the structure.

Depending on the size of the office where you work, 
you may also spend a lot of your time as a beginning CAD 
technician editing stock details, running prints, obtaining 
permits, and doing other office chores. Don’t get the idea 
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FIGURE 1.1  A rough draft created by the project manager is 
usually given to a junior drafter to follow for a first drawing. 
The drafter can find information for completing the drawing by 
examining similar jobs in the office.
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FIGURE 1.2  A detail completed by a drafter using the rough 
draft shown in in Figure 1.1.
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that a drafter does only the menial chores around an 
office. But you do need to be prepared, as you go to your 
first drafting job, to do things other than drafting.

The Experienced Drafter
Although your supervisor may prepare the basic design 
for a project, experienced CAD technicians are expected 
to make decisions about construction design. These 
decisions might include determining structural sizes and 
connection methods for intersecting beams, drawing 
renderings, visiting job sites, and supervising beginning 
drafters. As you gain experience, you will be assigned 
drawings that are more complex. Instead of revising exist-
ing details or drawing site plans, cabinet elevations, or roof 
plans, an experienced CAD drafter and team leader may 
be working on the floor and foundation plans, elevations, 
and sections. Your supervisor probably will still make the 
initial design drawings, but will pass these drawings on to 
you as soon as a client approves the preliminary drawings.

In addition to drawing with a computer, you may 
work with the many city and state building depart-
ments that govern your work. This will require you to 
research the codes that govern the building industry. 
You will also need to become familiar with vendors’ 
materials. Information can be obtained from individual 
manufacturers and suppliers or their websites. Another 
valuable resource is Sweets.construction.com. Sweets™ 
is a collection of information on a wide variety of build-
ing products arranged by their MasterFormat® system 
numbers. Information is listed by manufacturer, trade 
name, and type of product.

Educational Requirements
In order to get your first CAD drafting job, you will 
need a solid education, good computer-aided drafting 
(CAD) skills, a good understanding of basic computer 
skills, and the ability to sell yourself to an employer. 
Although AutoCAD® is used in most midsize and 
larger architectural and engineering firms to aid in 
collaboration with consulting firms, many smaller 
design professionals use a variety of software programs 
such as Revit®, Google SketchUp Pro®, Graphisoft 
ArchiCAD®, Chief Architect®, or SoftPlan®. Especially 
in smaller cities, taking time to research what software 
is in demand with most of the area’s design profes-
sionals will aid you in finding future employment. 
Making scheduled visits with design professionals to 
discuss the hiring and educational requirements for 
their firm is also a great way to get your foot in the 
door for a future job interview.

CAD skills must include a thorough understanding of 
drawing and editing commands, as well as the ability to 
quickly decide which option is best for a given situation. 
This ability will also come with practice. If you work 
full-time editing details, you’ll quickly become proficient  
at determining the best commands to use. The education 
required for a drafter can range anywhere from one 
or more years in a high school drafting program, to a 
diploma from a one-year accredited technical school, to  
a degree from a two-year college program, all the way to a 
master’s degree in architecture. The required education is 
greatly affected by the size of the city where you’re seeking 
employment and the strength of the economy in that area.

Note: In some areas of the country, and in a thriving economy, a high 
school student could obtain an entry-level drafting intern position. In 
a stagnant job market, that same student may find himself competing 
against someone with a four-year degree. Even in a strong economy, 
because of the complexities involved in creating architectural drawings, 
most offices require college training.

Educational Recommendations
Helpful areas of study for an entry-level CAD technician 
include math, science, English, writing, drawing, and 
computer drafting. Taking a class or seminar on learn-
ing how to study will help you maximize these areas  
of study.

Math
The math required ranges from simple addition to cal-
culus. Although the CAD technician may spend most 
of the day adding dimensions expressed in feet and 
inches, knowledge of advanced math is helpful for solv-
ing many building problems. You’ll often be required 
to use basic math skills to determine quantities, areas, 
percentages, and volumes. Clients are always concerned 
with room sizes and areas devoted to specific tasks. 
Building departments are also concerned with the size 
of individual rooms, living areas, openings required for 
escape, and the percentages of openings/wall areas to 
be calculated for determining heat loss or gain. Many 
firms provide their clients with a list of the quantities of 
specific materials required to construct the project. Area 
calculations determine the size of each room, areas to 
meet basic building code requirements, the loads on a 
structural member, or the size of the structure.

Science
Any science class that you can squeeze into your 
schedule will be helpful in your design career. Classes 
in biology are helpful as you work on environmental 
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6	 Architectural Drafting and Design

areas of a project, including managing and tracking 
LEED credits. Chemistry classes will prove helpful 
as you work to ensure that chemicals contained in 
the products specified on the drawings are environ-
mentally friendly. An understanding of the potential 
chemicals at a jobsite will be helpful during job 
supervision visits and for completing safety reports 
related to each project site. Physics classes will 
prove useful as you advance in your design career. 
Understanding how forces act on a structural member, 
as well as the entire structure, will help you size and 
specify structural materials. Understanding how 
energy, momentum, temperature, and pressure affect 
a structure will be helpful in all areas of the design  
process.

English, Grammar, and Technical Writing
Writing skills are also helpful to a new employee 
entering the design world. Your writing ability is 
an important key just to get an interview to show 
your work. Although many smaller design firms still 
accept paper resumes, most mid to large sized firms 
only accept electronic applications. Your grammar, 
your ability to write clear and concise statements 
that can be easily understood by coworkers and cus-
tomers from different cultures, and your willingness 
to use spell check will all aid you in getting that first 
interview.

Once you’re hired, you’ll often be required to com-
plete the paperwork that accompanies a set of plans, 
such as permit applications, requests for variances, writ-
ten specifications, and environmental impact reports. 
You’ll also need to effectively communicate using the 
Internet, email, text messaging, and tweets. Although 
many have used these methods of communicating for 
years, messages that you send professionally must for-
sake the grammar shortcuts associated with texting, and 
use proper grammar and English. While our methods 
of communicating have changed, the need for proper 
grammar, sentence structure, and good technical writ-
ing skills has not. You will need effective writing skills 
that meet professional standards as you prepare written 
estimates, work orders, and memos throughout the 
design and the construction process. Most likely, your 
company will require you to be able to:

●● Prepare simple written documents and reports using 
existing company procedures

●● Retrieve and edit existing documents
●● Format text using basic formatting functions
●● Employ word processing utility tools such as spell 

check, grammar check, and a thesaurus

Technical writing courses will introduce you to the skills 
needed to master these requirements in a professional 
manner. Chapter 8 will further explore professional 
writing opportunities and requirements.

Miscellaneous Education Recommendations
In addition to standard CAD drafting classes and core 
educational classes, knowledge of several other fields 
will be helpful. Classes in public speaking will prove 
beneficial in a wide range of professional activities. 
Skills learned in speech classes will aid you in demon-
strating your confidence by making eye contact with 
those you’re speaking with, and in giving you the con-
fidence to stand and describe a project at a community 
advisory committee. Speech classes will also help you 
organize your thoughts for collecting information to 
clarify the exact expectations of the client, your team 
leader, or building officials. The ability to ask intelli-
gent questions is the first step in being able to deliver 
a quality project that meets the needs of the client.

Classes in art offer skills in the use of light, balance, 
and color that will be helpful to you as a designer or 
an illustrator. Classes in photography are invaluable in 
moving beyond using your cell phone to snap a photo  
to developing skills to capture images using good light-
ing techniques, as well as learning methods to mount 
and display photos. Classes related to construction 
skills, such as surveying, estimating, and construction 
methods, are also helpful.

In addition to learning how to use CAD drawing 
programs, most companies require new employees to be 
able to effectively use the Internet for research purposes. 
You will be expected to:

●● Effectively search for job specific products and 
materials without wasting time looking at inappro-
priate material.

●● Select and use appropriate search engines and search 
procedures.

●● Navigate websites using software functions.
●● Access and evaluate Internet resources for accuracy. 

(Just because you find information on the Internet 
doesn’t make it true. Take time to verify the source 
and the accuracy of the information you’ve found.)

●● Access business and technical information using the 
Internet.

●● Use the Internet to secure needed supplies and 
resources.

Many large firms require employees to use software 
such as Microsoft® Word, Microsoft® Excel, or other 
programs designed to manipulate spreadsheets. Most 
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offices expect a CAD drafter to perform the following 
skills using a spreadsheet:

●● Create, retrieve, edit, save, and print spreadsheets.
●● Input and process data using spreadsheet functions.
●● Locate and replace data using the search and replace 

functions.
●● Process data using database functions such as struc-

ture, format, attributes, and relationships.
●● Perform company-related calculations and analysis 

on spreadsheet data.
●● Create charts and graphs from a spreadsheet.
●● Perform calculations using simple formulas.

Personal Requirements
In addition to a solid education, professionals work-
ing in the design field need to function well in group 
settings. As a CAD drafter, you will generally be work-
ing for several architects and engineers and collabo-
rating with a multitude of drafters within an office; 
therefore, you must be able to get along well with 
others. You also must be reliable. Reliability within 
an office is measured by the maintenance of good 
attendance patterns and the production of drawings 
as scheduled. Little things like showing up on time, 
performing your job assignments on time, and offer-
ing to help around the office are greatly rewarded 
in the long run. Occasionally coming in early to do 
research regarding company standards or staying late 
without pay or whining helps to show that you want 
to be a respected part of the design team.

To become a valued member of the drawing team 
will require you to become an effective manager of 
your time. This includes the ability to determine what 
drawings will need to be created, to select drawings 
from a stock library and edit them, and to estimate the 
time needed to complete these assignments and meet 
deadlines established by the team captain, the client, 
the lending institution, or the building department. It 
is also important that you be able to accurately estimate 
the time required to complete each project. You can 
develop this skill while working on school projects by 
estimating the amount of time that will be required to 
complete the project prior to starting the drawing. In 
the planning stage, break the project into components 
and estimate how long each component will take. 
When the drawing is complete, review your estimates 
and use the AutoCAD® TIME command to determine 
the actual time required to complete the drawing. 
Although most firms would prefer a drafter who can 

quickly complete a project, speed is no substitute 
for accuracy. Push yourself as a student to meet a 
self-imposed time deadline while maintaining quality 
and accuracy. Reliability is also important because a 
team completes the drawings for a large structure and 
most multiunit residential projects. The ability to get 
along with others, to complete assigned projects in a 
timely manner, and to coordinate different parts of a 
project with others will greatly affect how fast you will 
advance.

To advance and become a good team leader, you 
will also need to develop skills that promote a sense of 
success among your teammates. It is against the law to 
discriminate on the basis of race, color, religion, gender, 
sexual orientation, age, marital status, or disability. A 
good team leader moves beyond complying with the 
law and creates a friendly and productive work environ-
ment for coworkers of different cultures, genders, and 
backgrounds. Other key skills for a good team leader 
include:

●● Speaking clearly and conveying information accurately.
●● Providing clear written and verbal directions to team-

mates using email and written memos.
●● Matching team members to appropriate projects 

based on skill levels.
●● Accurately estimating time requirements for each 

aspect of a project, as well as the amount of time var-
ious team members will require based on their CAD 
skills, experience, and areas of expertise.

●● Managing daily, weekly, and monthly schedules using 
the appropriate software.

●● Maintaining clear communication with other project 
leaders in the office to coordinate the use of team 
members among teams.

●● Evaluating the efficiency and effectiveness of team 
members and reviewing their progress for job 
advancement.

●● Recognizing and encouraging the efforts of coworkers.
●● Maintaining positive interpersonal skills to enhance 

the advancement potential of teammates and accu-
rately measuring their growth.

Note: Although you’ve been exposed to a variety of people in school and 
college, in the workplace you’ll be expected to work, share ideas, and 
produce results with people from diverse cultures, varied backgrounds, 
and contrasting lifestyles from what you view as typical. To advance in 
an office setting, you’ll need to treat your fellow employees with respect. 
Failure to treat others as you want to be treated could lead to your dis-
missal and place you in the middle of a lawsuit.
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Workplace Ethics
A key quality required in any of the design professions 
that you might enter is to be ethical. Ethics are rules and 
principles that define right and wrong conduct. When 
you are a student, your school will typically have guide-
lines in a student handbook or web page outlining what 
is and is not acceptable behavior in the classroom. As a 
design professional, one of your first jobs should be to 
determine what is expected of you. Information can be 
gained from a discussion as you complete the required 
documents for receiving a paycheck and paying taxes 
or from a company website link that outlines accept-
able behavior. As a new employee, you must be able to 
access appropriate resources to identify roles, rights, and 
responsibilities for both you and your employer.

Although ethics guidelines can be as simple as treating 
others as you would like to be treated, most mid size and 
larger offices have a formal code of ethics that employees 
are required to sign in order to obtain a job. This is a 
formal document that states an organization’s values and 
the rules and principles that employees are expected to 
follow. In general, a code of ethics contains these main 
elements: be dependable, obey the laws, and be good to 
customers. The following list is an example of an archi-
tectural firm’s standards for ethical business conduct:

1.	 Honesty: to be truthful in all our endeavors, to be 
honest and forthright with one another, with our 
customers, and with our communities.

2.	 Integrity: to say what we mean, to deliver what we 
promise, and to stand for what is right.

3.	 Respect: to treat one another with dignity and fair-
ness, appreciating the diversity of our workforce 
and the uniqueness of each employee.

4.	 Trust: to build confidence through teamwork and 
open, candid communication.

5.	 Responsibility: to speak up, without fear of retribu-
tion, and report concerns in the workplace, includ-
ing violations of published or unpublished works 
that are copyrighted.

Copyright Protection
Occasionally clients come to an architectural firm hop-
ing to use the plan of a competitor as the basis for the 
design for their project. It’s important to understand 
that architectural drawings are protected by copyright. 
A copyright is secured automatically by the person who 
created the design. The work is created when it is fixed 
in a copy for the first time. Copies are material objects 
from which the work can be read or visually perceived 

either directly or with the aid of a machine or device. 
In the world of architecture, you’ll be most affected by 
copyright laws as clients present you with plans from 
magazines and ask you to recreate the design. There 
is nothing illegal when a client gives you several stock 
plans and expects you to combine features from these 
plans into a new plan. However, it is very illegal to take 
one stock plan, make minor changes, and pass it off as 
your design. That’s copyright infringement.

Note: Professional designers and architects have donated the plans in 
this book, knowing that they will be copied and redrawn. It is perfectly 
legal for you to reproduce these plans for school projects. It is important 
to realize, however, that it is not acceptable to reproduce these drawings 
for resale. Laws vary for each state, but as a general rule, unless you’ve 
changed more than 50% of the plan, or significantly altered the appear-
ance of the design, you may be found guilty of copyright infringement. 
Never take a plan from another professional, make minor changes, and 
then call it your design. That’s lazy, unethical, and illegal.

Employment Opportunities
CAD drafters can find employment in firms of all 
sizes. Job opportunities can be found by searching the 
categories of architectural drafter, architectural design, 
architectural CAD operator, CAD drafter, CAD techni-
cian, and engineering technician while looking on the 
Internet at sites such as monster.com, jobs.com, career-
builder.com, jobdango.com, or a link to local job list-
ings. Many smaller firms place listings for employment 
in the classified ads of local newspapers.

Designers, architects, and engineers all require entry-
level and advanced technicians to help produce their 
drawings. Architectural fabricators and equipment sup-
pliers also employ CAD technicians. This work might 
include drawing construction details for a steel fabricator, 
making layout drawings for a cabinet shop, or designing 
ductwork for a heating and air-conditioning installer. 
Many manufacturing companies hire CAD operators with 
an architectural background to help draw and sometimes 
sell a product or draw installation diagrams for instruc-
tion booklets or sales catalogs. Drafters are also employed 
by many government agencies. These jobs include work-
ing in planning, utility, or building departments; on sur-
vey crews; or in other related municipal jobs.

Designer
The meaning of the term designer varies from state to 
state. Many states restrict its use by requiring those 
calling themselves designers to have had formal train-
ing and have passed a competency test. A designer’s 
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responsibilities are very similar to those of an experi-
enced drafter and are usually based on both education 
and experience. A designer is usually the coordinator 
of a team of drafters. The designer may work under the 
direct supervision of an architect, an engineer, or both 
and supervise the work schedule of the drafting team.

In addition to working in a traditional architectural 
office setting, designers often have their own office 
practice in which they design residential, multifamily, 
and some types of light commercial buildings. State 
laws vary regarding the types and sizes of buildings a 
designer may work on without an architect or engi-
neer’s stamp. The American Institute of Building Design 
(AIBD) is a national association of designers and CAD 
technicians who are certified to be knowledgeable in 
the field of residential design. The National Council 
of Building Designer Certification (NCBDC) provides 
third-party testing, accreditation, and certification of 
AIBD design professionals. Started in 1951, the AIBD 
and NCBDC work together to ensure that building 
industry professionals exceed minimum design require-
ments so that prospective clients can be assured that 
they are hiring qualified professional designers for their 
residential projects. Members must have a minimum 
of six years of professional practice including work-
ing 20 hours per week minimum for a professional 
building designer, architect, or professional engineer. 
Applicants must pass a national test to ensure their 
understanding of the design process and basic building 
standards, as well as demonstrate their ability to create 
residential drawings that meet the NCBDC drawing 
standards. Designers who pass the NCBDC certification 
process can then place the certification stamp of CPBD 
(Certified Professional Building Designer) in their title 
blocks and letterheads. These individual drawing stan-
dards will be described throughout this text as each 
drawing is introduced.

As a drafter gains experience, completing the certifi-
cation process and becoming a licensed designer allows 
a drafter the opportunity to become self-employed and 
complete residential, multifamily, and small retail build-
ings. State laws vary regarding the types and sizes of 
buildings a designer may work on without the stamp of 
an architect or engineer. Students wishing more infor-
mation about a career as an architectural designer can 
contact one of the following groups.

American Institute of Building Design (AIBD)
7059 Blair NW Suite 201
Washington, DC 200012
1-800-366-2423
Website: www.aibd.org
Email: info@aibd.org

Students wishing more information about becoming 
a certified designer should contact:

The National Council of Building Designer 
Certification (NCBDC)
7059 Blair Road NW Suite 201
Washington, DC 20012
1-888-726-7659
Website: www.ndbdc.com
Email: information@ncbdc.com

Students can also contact the American Design and 
Drafting Association (ADDA), the U.S. Department of 
Labor, or the U.S. Office of Education.

Interior Decorator
An interior decorator decorates the interiors of build-
ings, with the aim of making rooms more attractive, 
comfortable, and functional. Most interior decorators 
are hired to decorate homes, but they may also be hired 
to decorate interiors of businesses such as boutiques, 
restaurants, and offices. They may work on the entire 
interior of a building or a single room. An interior deco-
rator’s work may involve a variety of elements, including 
space planning, determination of color schemes, furni-
ture placement, and the coordination of interior finishes 
such as paint and wallpaper, window coverings, and 
flooring. It may also include the arrangement of lighting 
fixtures, art objects, furnishing accessories, and interior 
plants. Specific job requirements may include:

●● Meeting with clients to determine the scope of a 
project.

●● Reviewing and measuring the space to be decorated.
●● Preparing proposed room layouts and obtaining cost 

estimates.
●● Providing samples and colors of materials to be used.
●● Arranging and overseeing painting, wallpapering, 

and flooring.
●● Selecting and purchasing furnishings and other 

items.

There are no formal educational requirements to enter 
this career. You can start calling yourself an interior deco-
rator as soon as you start doing interior decorating.

Kitchen and Bath Designer
Some drafters and designers choose to specialize in the 
area of residential kitchen and bath design. This might 
include design work for a client, working with a residen-
tial contractor, or working with manufacturers of kitchen 
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