
DECK
CONSTRUCTION
Based on the 2021 International Residential Code®

Glenn G.A. Mathewson, MCP
®



Deck Construction Based on the 2021 International Residential Code®

ISBN: 978-1-952468-08-7 (Print edition)
ISBN: 978-1-955052-64-1 (PDF download)

Project Manager: Hamid Naderi, P.E. CBO

Manager of Product Development: Mary Lou Luif

Publications Manager: Anne F. Kerr

Manager of Publications Production: Jen Fitzsimmons

Senior Graphic Designer: Julia Lange

Typesetting/Interior Design: Sue Brockman

Cover Art Design: Ricky Razo

COPYRIGHT © 2021

ALL RIGHTS RESERVED. This publication is a copyrighted work owned by the International Code Council, Inc.
(“ICC”). Without advance written permission from the ICC, no part of this publication may be reproduced, distributed or
transmitted in any form or by any means, including, without limitation, electronic, optical or mechanical means (by way of
example and not limitation, photocopying, or recording by or in an information storage and retrieval system). For informa-
tion on use rights and permissions, please contact: ICC Publications, 4051 Flossmoor Road, Country Club Hills, Illinois
60478, phone 888-ICC-SAFE (422-7233).
The information contained in this document is believed to be accurate; however, it is being provided for informational pur-
poses only and is intended for use only as a guide. Publication of this document by the ICC should not be construed as the
ICC engaging in or rendering engineering, legal or other professional services. Use of the information contained in this
book should not be considered by the user as a substitute for the advice of a registered professional engineer, attorney or
other professional. If such advice is required, it should be sought through the services of a registered professional engineer,
licensed attorney or other professional.
Trademarks: “International Code Council,” the “International Code Council” logo, “ICC,” the “ICC” logo, “International
Residential Code,” “IRC” and other names and trademarks appearing in this book are registered trademarks of the Interna-
tional Code Council, Inc., and/or its licensors (as applicable), and may not be used without permission.
Errata on various ICC publications may be available at www.iccsafe.org/errata.

Front and back cover photos courtesy of (top to bottom): Casey Fence and Deck, Ridgeline Decks, Holloway Company, Dr.
Decks.

First Printing: April 2021

PRINTED IN THE USA
T026326



Table of Contents

Preface. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v

Chapter 1: Administration and Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Part One: The Code  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Part Two: The People . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Part Three: Design  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Chapter 2: The Existing Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Part One: The Site. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
Part Two: Landings at Exterior Doors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
Part Three: Obstructions at the Ledger  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Part Four: Electrical Equipment and Cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
Part Five: Safety Glazing of Windows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Part Six: Emergency Escape and Rescue Openings  . . . . . . . . . . . . . . . . . . . . . . . . 50

Chapter 3: Materials. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Part One: Wood. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Part Two: Plastic Composite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Part Three: Hardware and Fasteners  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
Part Four: Other Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

Chapter 4: Ledgers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
Part One: Cladding and Flashing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Part Two: Ledger Connections  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
Part Three: Alternative Ledger Connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

Chapter 5: The Floor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
Part One: Decking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
Part Two: Joists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Part Three: Beams  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107



iv  — Deck Construction Based on the 2021 International Residential Code

Chapter 6: Posts and Foundations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119
Part One: Support Posts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
Part Two: Foundation Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126
Part Three: Foundation Depth  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132

Chapter 7: Lateral Loads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
Part One: Lateral Loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
Part Two: Bracing Concepts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
Part Three: Lateral Connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

Chapter 8: Stairways and Ramps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147
Part One: Stairway Requirements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149
Part Two: Stairway Construction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
Part Three: Ramps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164

Chapter 9: Guards and Handrails . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165
Part One: Guards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166
Part Two: Handrails  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176

Chapter 10: Amenities. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Part One: Hot Tubs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186
Part Two: Gas Appliances  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195
Part Three: Adding a Door  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

Chapter 11: Pools and Fire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201
Part One: International Swimming Pool and Spa Code  . . . . . . . . . . . . . . . . . . . . . 203
Part Two: International Wildland-Urban Interface Code . . . . . . . . . . . . . . . . . . . . . 211



Preface

Deck Construction Based on the 2021 International Residential Code® puts the provisions of
the 2021 International Residential Code® (IRC®) that affect deck design and construction in the
hands of the deck industry. The sections in this book are extracted from over 1,000 pages of the
2021 IRC, and retain the original section numbers and text. Commentary and graphics explain
the application of each provision, thus providing code and education in one book. Deck contrac-
tors, installers, designers, homebuilders, inspectors, plan reviewers, and manufacturers will all
find this book helpful in completing their work in accordance with the IRC provisions as well as
enhancing their comprehension of how the IRC applies to deck design and construction. Sec-
tions of the 2018 IRC that were significantly altered in the 2021 edition were also provided in
this book for those working under the previous edition. Code sections included are not neces-
sarily in sequence because the code sections that are directly related to deck construction have
been selected. For example, for Prescriptive and Engineered Design, Sections R301.1,
R301.1.2, R301.1.3 and R507.1 have been included because they are related to the subject,
but Section R301.1.1 has not been included. The same approach applies to exception numbers
or other similar situations.

While novice deck builders will greatly benefit from this book, it is not written in the format of
a “how-to” book and does not intend to teach novice deck builders about the fundamentals of
deck construction. Rather, individuals with a basic understanding of deck construction can now
take their skills to the next level, with a deck-specific comprehension of the leading residential
code adopted in the United States. Unlike other deck books on the market, either with design
ideas or how-to advice, the information contained in this book is organized in a manner that
allows the reader to see and compare the author’s explanation and the IRC text simultaneously.
The book can be used for training or simply read cover to cover or also can function as a jobsite
reference of the IRC during plan approval, construction and inspections.

Though deck construction is popular in backyards across the country and construction and
occupancy permits are approved daily, the code design and prescriptive provisions plus local
government amendments are challenging for all involved in a deck project. Many new deck pro-
visions have been added since the 2015 edition, but subjects such as lateral bracing, stairs,
guards and any nonstandard load path through beams are not addressed prescriptively. This
book is clear when presenting explanations to code provisions not prescriptively addressed in
the code. It is the intent of this book to clearly present the code and establish an understanding
of the baseline “minimum standards” such that above code designs or designs not covered by
prescriptive code are more easily identifiable. This book is focused on the 2021 IRC but
addresses the 2018 IRC as well, where the distinction is significant. For some subjects, the pro-
visions from different editions will be presented and discussed independently. In other
instances, small modifications will be presented together. Where modifications are clerical in
nature or do not significantly affect the application in construction, only the 2021 code text is
provided. The 2021 deck provisions are an improvement on the 2018 and are encouraged to be
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used and approved as an alternative in accordance with Section R104.11,
regardless of what code is adopted by the jurisdiction.

In an industry that has long been absent from model code development pro-
cess, local government authorities have historically used their own discretion or
documents for approving construction. The new deck provisions in the IRC in
some cases may be contrary to these long-established local regulations and
may take time to become commonplace nationwide. Minimum code provides for
safe decks and maximum freedom and allows more people the opportunity for a
deck under their feet. For those with a stronger budget, more discretionary
design to suit one’s preferences is always encouraged.

About the International Residential Code®

Building officials, design professionals, contractors and others involved in the
field of residential building construction recognize the need for a modern, up-to-
date residential code addressing the design and installation of building systems
through both prescriptive and performance requirements. The 2021 International
Residential Code® (IRC®) is intended to meet these needs through model code
regulations that safeguard the public health and safety in all communities, large
and small. The IRC is kept up to date through ICC’s open code development
process. The provisions of the 2018 edition, along with those code changes
approved in the most recent code development cycle, make up the 2021 edition.

The IRC is one in a family of 15 International Codes® (I-Codes®) published by
ICC. This comprehensive residential code establishes minimum regulations for
residential building systems by means of prescriptive and performance-related
provisions. It is founded on broad-based principles that make possible the use of
new materials and new building designs.

The IRC is a comprehensive code containing provisions for building, energy
conservation, mechanical, fuel gas, plumbing and electrical systems. The IRC is
available for adoption and use by jurisdictions internationally. Its use within a
governmental jurisdiction is intended to be accomplished through adoption by
reference, in accordance with proceedings established by the jurisdiction’s laws.

About the International Code Council®
The International Code Council is the leading global source of model codes and
standards and building safety solutions that include product evaluation, accredi-
tation, technology, codification, training and certification. The Code Council's
codes, standards and solutions are used to ensure safe, affordable and sustain-
able communities and buildings worldwide. The International Code Council fam-
ily of solutions includes the ICC Evaluation Service, the International
Accreditation Service, General Code, S. K. Ghosh Associates, NTA Inc., ICC
Community Development Solutions and the Alliance for National & Community
Resilience. The Code Council is the largest international association of building
safety professionals and is the trusted source of model codes and standards,
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establishing the baseline for building safety globally and creating a level playing
field for designers, builders and manufacturers.

Washington DC Headquarters: 
500 New Jersey Avenue, NW, 6th Floor, Washington, DC 20001 

Regional Offices:
Eastern Regional Office (BIR)
Central Regional Office (CH)
Western Regional Office (LA)
Distribution Center (Lenexa, KS)

888-ICC-SAFE (888-422-7233)
www.iccsafe.org

Family of Solutions:

About NADRA®

The North American Deck and Railing Association, Inc. (NADRA) encourages
best building practices to the industry and promotes deck safety to the con-
sumer. NADRA is the voice of the industry, which is made up of deck builders,
designers, engineers, inspectors, manufacturers, dealers/distributors, lumber-
yards, wholesalers and retailers, along with a wide spectrum of related service
providers of the deck and railing industry.

NADRA's unwavering mission is to provide a qualified and unified source for
the professional development, promotion, growth, and sustenance of the deck
and railing industry so that members can continually exceed the expectations of
their customers.

Outdoor living became popular over 40 years ago and continues to grow at an
unprecedented and dynamic rate today. Estimates show that more than 69 per-
cent of decks in use (approximately 30 million) are past their useful life and need
to be replaced or repaired.

The Deck Safety Academy (DSA) provides for NADRA online classes, testing,
an industry-supported Deck Safety Manual, and an online inspection program
that delivers a qualified and efficient Deck Inspection Process.

At NADRA, we generate and connect great ideas with great people to inspire
quality, knowledgeable leadership and achievement within the deck and railing
industry. For more information, visit www.NADRA.org.
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