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Disclaimer

The book contains the authors” analyses and illustrations of the intent and potential inter-
pretations of the 2018 International Building Code® (IBC). The illustrations and examples
are general in nature and not intended to apply to any specific project without a detailed
analysis of the unique nature of the project. As with any code document, the IBC is subject
to interpretation by the Authorities Having Jurisdiction (AHJ) for their application to a
specific project. Designers should consult the local Building Official early in project design
if there are questions or concerns about the meaning or application of code sections in
relation to specific design projects.

The interpretations and illustrations in the book are those of the authors. The authors do not
represent that the illustrations, analyses, or interpretations in this book are definitive. They
are not intended to take the place of detailed code analyses of a project, the exercise of
professional judgment by the reader, or interpretive application of the code to any project by
permitting authorities. While this publication is designed to provide accurate and authori-
tative information regarding the subject matter covered, it is sold with the understanding
that neither the publisher nor the authors are engaged in rendering professional services.
If professional advice or other expert assistance is required, the services of a competent
professional person should be sought.
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BUILDING CODE

Websters Third New International
Dictionary defines a building

code as: “A set of rules of proce-
dure and standards of materials
designed to secure uniformity and
protect the public interest in such
matters as building construction
and public health, established
usually by a public agency and
commonly having the force of law
in a particular jurisdiction.”

Preface

The primary purpose of this book is to familiarize code users with the 2018 International Building
Code® (IBC). It is intended as an instructional text on how the Code was developed and how it is
organized, as well as a primer on how to use the Code. It is intended to be a companion to the IBC,
not a substitute for it. This book must be read in concert with the IBC.

Many designers feel intimidated by building codes. They can seem daunting and complex at first
glance. It is important to know that they are a product of years of accretion and evolution. Sections
start simply and are modified, and new material is added to address additional concerns or to address
interpretation issues from previous code editions. The complexity of a building code often comes from
this layering of new information upon old without regard to overall continuity. It is important to keep
in mind that there is no single author of the building code. Each section has a different author. Building
codes are living documents, constantly under review and modification. It is vital to an understanding
of codes to keep in mind that they are a human institution, written by ordinary people with specific
issues in mind or specific agendas they wish to advance.

Over the past several editions of the IBC there has been an increase in the number of code revisions
made to “clarify” the code. This trend has often resulted in the reorganization of code sections, often
without any substantive changes. For those code users who are familiar with the previous code edi-
tions these changes can be upsetting and confusing. It may seem that familiar and well-understood
code provisions have disappeared when in actuality they have just been relocated and renumbered.
\We strongly recommend that code users obtain electronic copies of the codes. These lend themselves
to keyword searches that make it possible to find moved provisions based on the unchanged text
content. For identifying and understanding the major changes from one edition of the code to the next
we suggest obtaining the Significant Changes to the IBC published by the International Code Council.

This book is designed to give an understanding of how the International Building Code is developed,
how it is likely to be interpreted, and how it applies to design and construction. The intent of this
book is to give a fundamental understanding of the relationship of codes to practice for design profes-
sionals, especially those licensed or desiring to become licensed as architects, engineers, or other
registered design professionals. Code knowledge is among the fundamental reasons for licensing
design professionals, for the protection of public health, safety, and welfare. It is our goal to make the
acquisition and use of code knowledge easier and clearer for code users.

How and Why to Participate in the ICC Code Development Process

Architects, designers, engineers, and other professionals can freely participate in the ICC Code
Development Process by submitting proposed code changes, collaborating with colleagues in devel-
oping code language and submitting changes, participating in giving testimony, and becoming ICC
members to have voting opportunities in person or online at the Committee Action Hearings. The
Code Development Process is conducted via ICC's state of the art cloud-based cdpACCESS system.
Committee Action Hearings and Public Comment Hearings are broadcast live so anyone can follow the
testimonies and actions taken. All building design and construction professionals are encouraged to
participate in the ICC Code Development Process and have a say in the outcome of future International
Building Codes or any other of the ICC International Codes. Because architects, engineers, and other
design and construction professionals apply the code to actual buildings and experience first-hand
the effectiveness of code provisions, it is very critical for them to participate in the code development
process and improve the code each cycle. For the details of Code Development Process go to https://
www.iccsafe.org/wp-content/uploads/ICC-CDP-How-It-Works.pdf. For information on cdpACCESS go
to https://www.iccsafe.org/cdpaccess/.
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PREFACE

How This Book Is Organized

The first two chapters of this book give background and context regarding the develop-
ment, organization, and use of the IBC. Chapters 3 through 18 are organized and numbered
the same as the corresponding subject-matter chapters in the IBC. Chapter 19 summarizes
the requirements in the remaining IBC chapters. Chapter 13 refers briefly to the energy
provisions of the International Code family, which are contained in a separate code, the
International Energy Conservation Code (IECC), and which are beyond the scope of this
book. Chapter 20 touches on the code provisions for existing buildings, which are no
longer included in the IBC, but occur in the International Existing Building Code (IEBC).

Page headings refer to major sections
within each chapter of the Code.

e Text is arranged in columns, typically
on the left side of a single page or of

e Text that is new or revised for the Sixth Edition is
denoted by a vertical gray bar || in the margins.
This is similar to markings used in the IBC to
indicate changes in code provisions.

e The IBC uses solid black vertical bars | to denote
changes and arrows = to denote deletions.
We strongly recommend that users study the
Code very carefully for changes and compare
old copies of the Code to the new copies as you
become familiar with the new Code.

Note that relocated items are marked with an
arrow indicating a deletion from that section, with
no cross-reference about where the section was
moved. This can be very confusing, especially

two facing pages. when requirements are merely relocated without

any substantive technical changes.

GENERAL EGRESS REQUIREMENTS \ GENERAL EGRESS REQUIREMENTS

The basic provision for egress is to provide Table 1006.3.2: Minimum Number of Exits or Access to Exits per Story I Exits and Exit-Access Doorway * When two exits are required, they are tobe

two means of egress for each story except Arrangement d a di half the

wnder certain circumstances where single Occupant Load Minimurn Number of Exits or § 1007 requires that all exits be amanged for diagonal dimension of the space.

exits are permitted. The basic egress require- Per Story Access to bxits from Story eass of use and be sspal  The diagonal messurement line can go

ments per story appear in Table 1006.3.1. this saction. outside the building footprint. See below for

This table leads the code user to believe 1-500 2 reductions allowed at sprinered buldings.

that two means of egress are required, but 501-1,000 3 o The separation distance required in

subsequent tables allow several conditions More than 1,000 4

‘where a single exit is allowable.

§1007.1.1 is to be measured from:

1. Any point along the width of the doorway.
[We recommend using the door centeriine
tobe conservative]

2 The dlosest riser at exit access staifs.

-3 The start of the ramp run at exit access
ramps.

« Thers ars exceptions to the exit layout for
conidors and for spirklered buidings.

* When a 1-hour fire-rated comidor connecting
interior exit stainways is providad, the exit
separation may be measured along & direct
path of gavel within the comdor No minimum
distance is required between stair enclosures

except i highise buildings as noted below;
butinteriocking or "scissor” stats that touch
an orly be counted as ane exi staimay per §

501 fl!) ‘

1-50

>1000

1007.1.1. This provision addresses the required
‘separation of interior exit stainways in the care
of offce buildings.

* In such instances, the comdor configuration
‘connecting the tenant spaces to the interior exit
stainays allows placement of the intericr exit
stairways closer together than half the diagonal
distance of the floor without a comidor:

Basic Number of Exits per Story Based on Occupant Load per Story

* Nata that in high-ise bildings feing floor

g
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Ievels abowe 420 (128 m) stair separations
i . of 301 (914)or ot less than one-fourth of
Stories with One Exit per Tables 1006.3:31) and 1006.3.3(2) o Third egress taimay in the length ofthe mexinum overalldiagonal
Maximum Occupants (or Dweling Units) buiings tallr than 420 dimension apply. See § 40351, Al additional
Story Occupancy per Foor/ Travel Distance (128m) per § 4152 stairs are required in such buildings per §
* Anadditonal exit tai is 452
FistSoyor  ABLEEMULS 4375 (22.950) (100 (30 490} in speirklerad buildingy ot required if elevators
Basmat  H2H3 Y used for occupant self * In sprinered buidings, the exits may be
HA | R1A2AL 10/75 (22960) A3 neads only one ext] evacuation ars provided per mare closely spaced Exit doars or exi-access
5308 See the devater doorways may be a minimum of one-third the
Second Sty BEM.S /75 2860 section in Chapter 190f diagonal dmension of the ares served.
R-2with sprinklers 4 dwelling units / 125'(28 100)* this book for a discussion of * When three exits are required, two are to
o s windowr the requiraments for such e pleced to comply with the separation
ThidStey  RZwitprikers 4 dweling units/ 125'(38 100) cltor m", , mm’m‘xw
and escapa windows if one becomes blocked, the other two will be
- - - availatle. Determination ofthe location of the
* Th above the firststory and are linited t0 A2 occupen thin et s thus open to inespretation by the
with dwelling urits, such as apartments. buiding offial,

MEANS OF EGRESS / 215

Q‘ Drawings are typically to the right, accompanied
by captions or explanatory notes. The illustrations
are intended to help the reader visualize what is
described in the text. They should therefore be
considered to be diagrams that explain and clarify
design relationships rather than represent specific

design solutions.



PREFACE

For the Student

The book is part of the introduction to building codes that are an integral part of professional studies in
architecture, structural engineering, and civil engineering. It will serve as explanatory text to accompa-
ny analysis of the organization, intent, and use of codes in general and the International Building Code
in particular. The introductory chapters will instill in undergraduate design students the reasons codes
exist and how they form an integral part of the design process for every building project. Most design
problems in school are at the schematic design level, so that detailed code analysis will not typically
be undertaken in most undergraduate classes. In graduate classes the book can serve to organize and
facilitate a deeper understanding of detailed requirements common to all building codes. The book
also gives guidance on best practices for code analysis to lay a foundation for future practitioners to
better meet the health, safety, and welfare criteria that are the basis for professional licensure.

For Emerging Professionals

\Whether you are engaged in design, production, management, or construction administration, codes
and standards are an integral and inescapable part of the practice of architecture and engineering.
New practitioners need to refine their skills and knowledge of codes to make their projects safe
and buildable with few costly changes. The more practitioners know about the code, the more it
can become a tool for design rather than an impediment. The better the underlying criteria for code
development and the reasons for code provisions are understood, the easier it is to create code-
compliant designs. Early understanding and incorporation of code-compliant design provisions in a
project reduces the necessity for costly and time-consuming rework or awkward rationalizations to
justify dubious code decisions late in project documentation, or even during construction. Code use
and understanding should be part of accepted knowledge for professionals, so that it becomes a part
of the vocabulary of design.

For Experienced Practitioners

The greatest value of this book is that it is based on the widely adopted International Building Code.
This code is similar but by no means identical to the three model codes—the Uniform Building Code,

the National Building Code, and the Standard Building Code—that were used in the past. Various
jurisdictions may be using differing editions of the IBC. Also, as noted, items have been moving around I
in recent editions of the IBC and this book can serve as a guide in keeping track of reorganized code
sections. This book will guide experienced practitioners out of the old grooves of code use they may
have fallen into with the old model codes, or with older editions of the IBC. The code-analysis methods I
and outcomes may vary from prior IBC editions to the new IBC. While there are seemingly familiar
aspects from prior code editions interspersed throughout the new code, the actual allowable criteria
and how they are determined are often quite different. It is likely that the illustrations and the underly-

ing reasons for the development of each code section will look familiar to experienced practitioners.
The experienced practitioner must not rely on memory or old habits of picking construction types or
assemblies based on prior practice. Each building must be looked at anew until the similarities and
sometimes-critical differences between the new code and old habits are understood and acknowl-
edged. This admonition also applies to the need to determine local modifications to codes and not
assume new projects in new locations are identical to similar prior projects.

Xl



PREFACE

How to Use This Book

This book focuses on the use and interpretation of the nonstructural provisions of the International
Building Code. There are references to basic structural requirements, but this book does not attempt
to go into structural requirements in depth. That is the subject for another volume.

The organization of this book presumes that the reader has a copy of the latest version of the IBC
itself as a companion document. The book is intended to expand on, interpret, and illustrate various
provisions of the Code. The IBC has been adopted in many jurisdictions. As it is now being extensively
applied, there is an evolving body of precedent in application and interpretation. It is our hope that
the analysis and illustrations in the book will aid the designer and the Authorities Having Jurisdiction
(AHJ) in clarifying their own interpretations of the application of code sections to projects.

The book is not intended to take the place of the 2018 Intemational Building Code® (IBC) in any
way. The many detailed tables and criteria contained in the IBC are partially restated in the book for
illustrative purposes only. For example, we show how various tables are meant to be used and how
we presume certain parts will be interpreted. When performing a code analysis for a specific project,
we anticipate the reader will use our book to understand the intent of the applicable code section and
then use the Code itself to find the detailed criteria to apply. One can, however, start with either the
IBC or this book in researching a specific topic.

Beginning with the 2018 International Building Code®: I

e Search Contents or Index.

 Read relevant section(s).

e For further explanation and/or clarification, refer to this book.

Beginning with Building Codes ILLUSTRATED:
e Search Code Index for section number or Subject Index for topic.
o Refer back to specific text of 2018 International Building Code®.

The text is based on the language of the Code and interprets it to enhance the understanding of the
user. The interpretations are those of the authors and may not correspond to those rendered by the
AHJ or by the International Code Council (ICC). This book, while based on a publication of the ICC, does
not in any way represent official policies, interpretations, or positions of the ICC. We would encourage
the users of the book to confer with the AHJ, using the illustrations from this book to validate interpre-
tations. Reconciling text with construction drawings often benefits from additional illustrations. We
trust that this will be the case with the explanations and graphics in this book.

Note that the text of the 2018 IBC contains terms in italic type. These italicized terms appear in the
definitions in Chapter 2 of the IBC. Where defined terms are used in ways intended by their defini-
tions, they are italicized in the body of the IBC. Italicized type is not used in this book in the same way.
The IBC publisher’s intent for this notification method is to highlight for the code user that the defini-
tions should be read carefully to facilitate a better understanding of how they are used in the context
where they appear in italics. It is critical that the code user go back to the IBC's definitions when
attempting to understand the literal and figurative meaning of code requirements. All code definitions
are now located in Chapter 2 of the IBC.
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PREFACE FROM THE INTERNATIONAL CODE COUNCIL (ICC)

The primary purpose of the Intemational Building Code (IBC) is to provide reasonable safeguards for
the design, construction, use, occupancy, and maintenance of buildings. Participation by numerous
volunteers representing all segments of the building community continue to log countless hours to
ensure the code is updated every three years and reflects the current state of the art advances in build-
ing safety and performance. Developed through an open and transparent process, the IBC provides a
balanced approach to safety, affordability, sustainability, and resiliency of buildings.

To the uninformed, building codes can appear limiting or even serve as a roadblock to building design
and construction. Building codes have also been accused of being too rigid or static and unable to stay
abreast of innovation or the latest advances in technology. While no one denies the need for a building
regulatory system to address the safety and welfare of the public, everyone wants it to be effective,
flexible, and allow for innovation. To the informed user of the IBC, the opportunity has always existed
for designers, builders, manufacturers, and code officials to apply the performance-based provisions
of the code in a manner that allows for creativity, flexibility, and affordability in building construction.
The current 2018 International Building Code states the following:

“The provisions of this code are not intended to prevent the installation of any material or to prohibit
any design or method of construction not specifically prescribed by this code, provided that any such
alternative has been approved. An alterative material, design or method of construction shall be
approved where the building official finds that the proposed design is satisfactory and complies with
the intent of the provisions of this code, and that the material and method of work offered is, for the
purpose intended, at least the equivalent of that prescribed in this code in quality, strength, effective-
ness, fire resistance, durability and safety.”

With advances in technology, competition, and the globalization of our economy, it is critical that
building codes be dynamic and provide a pathway for the approval of new and innovative materials,
designs, and methods of construction. Often, Code officials utilize research reports, listings, and/or
test reports from approved sources providing verification of code compliance. The independent source
that code officials frequently use to verify that a product is certified to a standard within the code,
or an innovative or new product is evaluated to criteria that meet the Building Code requirements in
terms of strength, effectiveness, fire resistance, durability, and safety, is the ICC Evaluation Service,
Inc. (ICC-ES). Functioning as a subsidiary of the International Code Council, ICC-ES works closely with
manufacturers, code officials, and the design community in an effort to facilitate the acceptance of
products in the marketplace without compromising public safety. Information on products that have
been reviewed by ICC-ES for code compliance can be downloaded at no cost by visiting http://www
.icc-es.org/Evaluation_Reports/ or http://www.icc-es.org/.

The sixth edition of Building Codes lllustrated builds on the successful foundation laid by previous
editions. Codes by their very nature tend to be tedious, dry documents that can also serve the late-
night insomniac in search of relief. Building Codes lllustrated brings the code to life through its use
of numerous illustrations accompanied with clear, concise, easy-to-understand text that spares the
reader the normal legalese contained in regulatory documents. This updated guide continues its long
tradition of serving as a key resource for those interested in not only understanding the code, but
applying it as well.

Mark A. Johnson
Executive Vice President and Director of Business Development
International Code Council, Inc.

Xl
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Metric Equivalencies
The 2018 International Building Code® uses the following SI units. I

!
REARRR I\I\I\I‘
Length
0 1\-/2' Tinch =254 mm
e 1 foot =304.8 mm

30 40 50 e All numbers in parentheses are millimeters unless otherwise noted.
i

Area
e 1 square inch = 645.2 mm?
e 1 square foot (sf) = 0.0929 m2

Volume
e 1 cubic foot (cf) = 0.028 m3
e 1 gallon(gal)=3.785L

Angle
e 1 radian = 360/2 m ~ 57.3°% 1 degree = 0.01745 radian (rad)

Weight
e 1ounce=28.35¢g
e 1 pound = 0.454 kg = 0.004448 kN

Force

e 1 pound per square inch (psi) = 6.9 kPa

e 1 pound per linear foot (plf) = 1.4882 kg/m = 0.01459 kN/m

e 1 pound per square foot (psf) = 4.882 kg/m? = 0.0479 kN/m? = 0.0479 kPa
e 1 pound per cubic foot (pcf) = 16.02 kg/m3

] Light
e 1 foot-candle = 10.76 lux

Speed
* 1 mile per hour (mph) = 0.44 m/s = 1.609 km/h

Q Heat
e 1 British thermal unit (Btu) = 0.293 watts (w)
e °C=[°F)-32]/1.8

XV



Building Codes

The existence of building regulations goes back almost 4,000 years. The
Babylonian Code of Hammurabi decreed the death penalty for a builder if a
house he constructed collapsed and killed the owner. If the collapse killed
the owner’s son, then the son of the builder would be put to death; if goods
were damaged, then the contractor would have to repay the owner, and so
on. This precedent is worth keeping in mind as you contemplate the potential
legal ramifications of your actions in designing and constructing a building in
accordance with the code. The protection of the health, safety, and welfare
of the public is the basis for licensure of design professionals and the reason
that building regulations exist.



HISTORY AND PRECEDENTS

|
“If a builder build a house for some
one, and does not construct it properly,
and the house which he built fall in and

kill its owner, then that builder shall be
put to death.

If it kill the son of the owner, the son of
that builder shall be put to death.

If it kill a slave of the owner, then he
shall pay slave for slave to the owner
of the house.

If it ruin goods, he shall make
compensation for all that has been
ruined, and inasmuch as he did not
construct properly this house which he
built and it fell, he shall re-erect the
house from his own means.

If a builder build a house for some one,
even though he has not yet completed
it if then the walls seem toppling, the

builder must make the walls solid from
his own means.”

Laws 229-233
Hammurabi's Code of Laws
(ca. 1780 BC)

From a stone slab discovered in 1901
and preserved in the Louvre, Paris.
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Various civilizations over the centuries have
developed building codes. The origins of the
codes we use today lie in the great fires that
swept American cities regularly in the 1800s.
Chicago developed a building code in 1875 to
placate the National Board of Fire Underwriters,
who threatened to cut off insurance for busi-
nesses after the fire of 1871. It is essential to
keep the fire-based origins of the codes in mind
when trying to understand the reasoning behind
many code requirements.

As the nation’s population has increased, people
have moved nearer to bodies of water, to regions
subject to high winds, and into wooded areas
on the edges of towns. Mitigating the impact
of hazards such as floods, high winds, earth-
quakes, and wildland fires in populated areas,
has increasingly been included in each new
edition of the model codes. While fire safety is
still a very large component in model codes, new
model code documents now also include many
provisions above and beyond the traditional fire-
based requirements.

/\

Flooding

A!NM&
A,

The often conflicting city codes were refined
over the years and began to be brought
together by regional nongovernmental organi-
zations to develop so-called model codes. The
first model codes were written from the point
of view of insurance companies to reduce fire
risks. Model codes are developed by private
code groups for subsequent adoption by local
and state government agencies as legally
enforceable regulations. The first major mod-
el-code group was the Building Officials and
Code Administrators (BOCA), founded in 1915
and located in Country Club Hills, Illinois. Next
was the International Conference of Building
Officials (ICBO), formed in 1922, located in
Whittier, California. The first edition of their
Uniform Building Code (UBC) was published in
1927. The Southern Building Code Congress
(SBCCI), founded in 1940 and headquartered
in Birmingham, Alabama, first published the
Southern Building Code in 1946. The first
BOCA National Building Code was published
in 1950.




MODEL CODES

These three model-code groups published the
three different building codes previously in
widespread use in the United States. These
codes were developed by regional organiza-
tions of building officials, building materials
experts, design professionals, and life safety
experts to provide communities and govern-
ments with standard construction criteria for
uniform application and enforcement. The ICBO
Uniform Building Code was used primarily west
of the Mississippi River and was the most widely
applied of the model codes. The BOCA National
Building Code was used primarily in the north-
central and northeastern states. The SBCCI
Standard Building Code was used primarily in
the Southeast. The model-code groups merged
in the late 1990s to form the International Code
Council and BOCA, ICBO, and SBCCI ceased
maintaining and publishing their legacy codes.

The International Building Code

The new ICC process was a real revolution in the
development of model codes. There was recog-
nition in the early 1990s that the nation would
be best served by a comprehensive, coordinated
national model building code developed through
a general consensus of code writers. There was
also recognition that it would take time to recon-
cile the differences between the existing codes.
To begin the reconciliation process, the three
model codes were reformatted into a common
format. The International Code Council, made
up of representatives from the three model-code
groups, was formed in 1994 to develop a single
model code using the information contained in
the three current model codes. While detailed
requirements still varied from code to code, the
organization of each code became essentially
the same during the mid-1990s. This allowed
direct comparison of requirements in each code
for similar design situations. Numerous drafts
of the new International Building Code were
reviewed by the model-code agencies along
with code users. From that multiyear review
grew the original edition of the International
Building Code (IBC), first published in 2000.
There is now a single national model code
maintained by a group composed of representa-
tives of the three prior model-code agencies,
the International Code Council, headquartered
in Washington, D.C. The three organizations
accomplished many years ago a full merger
of the three model-code groups into a single
agency to update and maintain the IBC.

Note that in addition to the International Building
Code, most code users should also be famil-
iar with two other “I” codes. The first is the
International Residential Code (IRC). This code is
meant to regulate construction of detached one-
and two-family dwellings and townhouses that
are not more than three stories in height. This
code supplants residential requirements in the
IBC in jurisdictions where it is adopted.

The second code is the International Existing
Building Code (IEBC), which contains provisions
for additions, alterations, and repairs to existing
buildings as discussed further below.

Note also that most local jurisdictions make other
modifications to the codes in use in their com-
munities. For example, many jurisdictions make
amendments to require fire sprinkler systems
where they may be optional in the model codes.
In such cases mandatory sprinkler requirements
may change the design trade-offs offered in the
model code for inclusion of sprinklers where “not
otherwise required” by the code. It is imperative
that the designer determines what local adop-
tions and amendments have been made to be

Many jurisdictions have not adopted the lat-
est versions of the model codes. It is critical
that designers familiarize themselves with
the applicable edition of the model codes. All
too often practicitioners assume that codes
they have been using in one jurisdiction are
the same as those in a new locale for their
practice. That is often not the case and can
lead to a lack of code compliance for some
projects.

A major revision took place in the 2015
IBC. The provisions for existing buildings,
contained in Chapter 34 of the previous code,
were removed. Therefore the IBC applies
only to new buildings. The provisions for
existing buildings are now contained exclu-
sively in the International Existing Building
Code and refer back to the IBC or adopt
similar requirements, but the two codes are
now intended to be used separately. For
the purposes of this book, assume that the
requirements discussed are to apply to new
buildings or to additions to new buildings
unless noted otherwise.

certain which codes apply to a specific project. T
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FEDERAL AND NATIONAL CODES

There are also specific federal requirements that
must be considered in design and construction
in addition to the locally adopted version of the
model codes. Among these are the Americans
with Disabilities Act of 1990 and the Federal Fair
Housing Act of 1988.

Americans with Disabilities Act

The Americans with Disabilities Act (ADA) of
1990 is federal civil-rights legislation requiring
that buildings be made accessible to persons with
physical disabilities and certain defined men-
tal disabilities. The original ADA Accessibility
Guidelines (ADAAG) were administered by
the Architectural and Transportation Barriers
Compliance Board (ATBCB), and the regulations
are administered by the U.S. Department of
Justice. Enforcement of the law is through legal
actions brought by individuals or groups asserting
violations of their rights of access, as civil rights.
Anew version of the ADA accessibility guidelines
known as the 2010 ADA Standards for Accessible
Design (ADAS) went into effect on March 15,
2012. Designers can obtain copies of the new
guidelines from the Access Board at www.access-
board.gov/ada.

It is critical for designers to understand that the
ADA is not subject to interpretation by local
building officials; it is enforced by legal action,
through the courts. Access is to be provided for
all disabilities, not just for people with mobil-
ity impairments. These include hearing, vision,
speech, and cognitive impairments, as well as
persons of short stature and with limited mobility
not necessarily requiring the use of a wheelchair.
The ADA applies to all new construction. The ADA
also requires that barriers to access be removed
from existing buildings where such work is readily
achievable. The definition of readily achievable is
an economic one and should be addressed by the
building owner, not by the building architect.

The ADA is one of the few building regulations—
in this case a law, not a code—that requires
retrofitting of projects apart from upgrading facili-
ties during remodeling or renovation. Most codes
apply to existing buildings only when renova-
tion is undertaken. Under the ADA those access
improvements that are readily achievable should
be undertaken by the owner whether or not any
other remodeling work is to be done. The owner,
not the architect, must make this determination.
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As the ADA is not enforced by local building
officials, we will concentrate here only on those
accessibility codes that are enforced locally and
subject to review and interpretation as part of
the permit process. Designers must first con-
centrate on complying with codes and standards
adopted locally but must also keep national
statutory requirements such as the ADA in mind.
It is prudent to review design work against the
2010 ADAS at the same time as the model-code
review. It is often a judgment call as to which is
the most stringent requirement where require-
ments between codes and legislation differ. In
these situations, it is essential and prudent to
make the client aware of these discrepancies
and have them actively participate in any deci-
sions as to which part of which requirements
will govern the design of project components.

Space requirements for accessibility are related
to ergonomics. Bigger is not automatically better.
The 16'-18" (406-457) required range between
the centerline of a water closet to a side wall
or partition with grab bars, is based on reach
ranges and leverage for movement using one’s
arms. A longer reach reduces leverage and thus
may be worse than too little space.

Federal Fair Housing Act

The Federal Fair Housing Act (FFHA) of 1988
includes Department of Housing and Urban
Development (HUD) regulations requiring all
residential complexes of four or more dwelling
units constructed after March 13, 1991, to be
adaptable for use by persons with disabilities.
For example, residential complexes must provide
access to all units on the ground floor, and all
units must be accessible from grade by a ramp or
elevator. Many state housing codes also incorpo-
rate these requirements. A very good reference
for the FFHA is the Fair Housing Act Design
Manual, which can be obtained free of charge
at http://www.huduser.org/portal/publications/
destech/fairhousing.html.



http://www.huduser.org/portal/publications/destech/fairhousing.html
http://www.huduser.org/portal/publications/destech/fairhousing.html
http://www.access-board.gov/ada
http://www.access-board.gov/ada

STATE AND LOCAL CODES

State Building Codes

Each state has a separate and distinct code
adoption process. In the past many states adopt-
ed one of the three previous model codes, and
some states even had their own building codes.
The geographic areas for state model-code
adoptions corresponded roughly to the areas
of influence of the three previous model codes.
The BOCA National Building Code predomi-
nated in the northeastern United States. The
Southern Building Code was adopted throughout
the southeastern United States. The Uniform
Building Code was adopted in most states west
of the Mississippi River. Many states allowed
local adoption of codes so that in some states,
such as Texas, adjacent jurisdictions in the same
state had different building codes based on
different model codes. Now, the advent of the
International Codes has altered this landscape
drastically. The “I Codes” are now the basic
model codes in essentially every state. However,
be aware that most state processes still allow
amendments to the IBC, which means that there
will likely be state-adopted amendments to the
IBC. Make certain you know what code you are
working with at the permitting level. Also, as
noted, in states or localities that adopt a model
code, be sure to verify which edition of the
model code has been adopted.

Local Building Codes

Many localities adopt the model-code documents
with little modification except for the administra-
tive chapters that relate to local operations of
the building department. Larger cities, such as
Los Angeles, New York City, Chicago, and San
Francisco, typically adopt much more sweeping
revisions to the model codes. The codes for
such cities often bear little resemblance to the
underlying model codes and in some cases have
no basis in them at all. Interpretations, even
of the unaltered model code made by big-city
building departments, often tend to be very
idiosyncratic and nonuniform when compared
to smaller jurisdictions that use less modified
versions of the model codes. The adoption of the
IBC at the state level has generated a review of
big-city building codes so that these city codes
are moving toward greater conformity with the
model codes. For example, San Francisco and
Los Angeles previously used a UBC-based state
code, which has now been converted to an
IBC-based, locally modified state code. This will

require a careful analysis of the city-code amend-
ments to ensure conformance with the new model
code. This redevelopment of codes has also been
occurring in other large cities, such as Dallas and
New York, as their states adopt the IBC. Be aware
of local modifications and be prepared for varying
interpretations of the same code sections among
various jurisdictions. Do not proceed too far in
the design process based on review of similar
designs in another jurisdiction without verifying
the code interpretation in the jurisdiction where
the project is located. Similarly, although this
book offers opinions of what code sections mean,
all such opinions are subject to interpretation by
local authorities as codes are applied to specific
projects.

@®
Dallas
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OTHER CODES AND STANDARDS

Codes and standards are related, but serve
different purposes. A building code (e.g., the
International Building Code) establishes a jurisdic-
tional “floor” relative to occupants’ health, safety,
and welfare. A building standard (e.g., NFPA 13,
which addresses fire sprinkler requirements) is a
“standard practice” often referred to within the
codes. In short, a codeis what you must do (sprin-
klers, yes or no, per which standard); a standard
is a guide on how you do it (sprinkler head flow
rates, spacing, etc.). There are thus a number of
other codes and standards that the designer must
be familiar with. They are mentioned here in brief
to remind users of the International Building Code
that other documents must also be consulted dur-
ing project design.

While building code and accessibility regulations
are usually the focus of interest for architectural
and structural work, you need to be aware of the
existence of other separate codes and standards
for such work as electrical, plumbing, mechanical,
fire sprinklers, and fire alarms. Each of these may
impact the work of design consultants and in turn
the work of the architect. Detailed consideration
of the requirements in these other codes is beyond
the scope of this book.

Among other specialized codes is the Life Safety
Code (NFPA-101) published by the National Fire
Protection Association. This code serves as a
basis for the egress provisions in the other model
codes. Designers may encounter NFPA-101 when
doing federal and hospital work. The NFPA also
publishes various other standards that are adopt-
ed to accompany the model codes. Primary exam-
ples are NFPA-13: Standard for the Installation
of Sprinkler Systems, and NFPA-70, which is the
National Electrical Code.

The National Fire Protection Association has
developed a model building code, NFPA 5000, to
rival the International Building Code. The develop-
ment of this code is meant to offer an alternative
to the “I” codes. The NFPA 5000 has, to date, been
adopted in only a few jurisdictions. Some jurisdic-
tions may move to adopt either the International
code family or the NFPA family of codes, or even
portions of each. This is yet another reason for
designers to verify in detail what model code
documents are adopted by the Authorities Having
Jurisdiction (AHJ}—a catch-all phrase for all
planning, zoning, fire, and building officials having
something to say about building—where a project
is located.
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Fire codes are typically considered maintenance
codes. They are intended to provide for public
health and safety in the day-to-day operation of
a structure. They are also meant to assure that
building life-safety systems remain operational
in case of emergency. The various model-code
agencies have developed model fire codes for
these purposes. They are developed with pri-
mary input from the fire services and less input
from design professionals. Note, however, that
fire codes can have an impact on building design.
They contain requirements for such elements
as fire-truck access, locations 