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PREFACE

The principal purpose of the Commentary is to provide a basic volume of knowledge and facts relating to building construction
as it pertains to the regulations set forth in the 2012 International Building Code. The person who is serious about effectively
designing, constructing and regulating buildings and structures will find the Commentary to be a reliable data source and refer-
ence to almost all components of the built environment.

As a follow-up to the International Building Code, we offer a companion document, the International Building Code Com-
mentary—Volume 1. Volume I covers Chapters 1 through 15 of the 2012 International Building Code. The basic appeal of the
Commentary is thus: it provides in a small package and at reasonable cost thorough coverage of many issues likely to be dealt
with when using the International Building Code — and then supplements that coverage with historical and technical back-
ground. Reference lists, information sources and bibliographies are also included.

Throughout all of this, effort has been made to keep the vast quantity of material accessible and its method of presentation
useful. With a comprehensive yet concise summary of each section, the Commentary provides a convenient reference for regula-
tions applicable to the construction of buildings and structures. In the chapters that follow, discussions focus on the full meaning
and implications of the code text. Guidelines suggest the most effective method of application, and the consequences of not
adhering to the code text. Illustrations are provided to aid understanding; they do not necessarily illustrate the only methods of
achieving code compliance.

The format of the Commentary includes the full text of each section, table and figure in the code, followed immediately by the
commentary applicable to that text. At the time of printing, the Commentary reflects the most up-to-date text of the 2012 Inter-
national Building Code. As stated in the preface to the International Building Code, the content of sections in the code which
begin with a letter designation (i.e., Section [F]307.1) are maintained by another code development committee. Each section’s
narrative includes a statement of its objective and intent, and usually includes a discussion about why the requirement commands
the conditions set forth. Code text and commentary text are easily distinguished from each other. All code text is shown as it
appears in the International Building Code, and all commentary is indented below the code text and begins with the symbol .

Readers should note that the Commentary is to be used in conjunction with the International Building Code and not as a sub-
stitute for the code. The Commentary is advisory only; the code official alone possesses the authority and responsibility for inter-
preting the code.

Comments and recommendations are encouraged, for through your input, we can improve future editions. Please direct your
comments to the Codes and Standards Development Department at the Chicago District Office.

The International Code Council would like to extend its thanks to the following individuals for their contributions to the tech-
nical content of this commentary:

Chris Marion Gregory Cahanin
Jeff Tubbs David Cooper
Rebecca Quinn Dave Collins
Joann Surmar Vickie Lovell
James Milke John Valiulis
Richard Walke Marcelo Hirschler
Dave Adams Edward Keith
Zeno Martin Phillip Samblanet

Jason Thompson
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Part 1—Scope and Application

Chapter 1:
Scope and Administration

General Comments

This chapter contains provisions for the application,
enforcement and administration of subsequent require-
ments of the code. In addition to establishing the scope
of the code, Chapter 1 identifies which buildings and
structures come under its purview. Section 101
addresses the scope of the code and references the
other International Codes® that are mentioned else-
where in the code. Section 102 establishes the applica-
bility of the code and addresses existing structures.

Section 103 establishes the department of building
safety and the appointment of department personnel.
Section 104 outlines the duties and authority of the
building official with regard to permits, inspections and
right of entry. It also establishes the authority of the
building official to approve alternative materials, used
materials and modifications. Section 105 states when
permits are required and establishes the procedures for
the review of applications and the issuance of permits.
Section 106 provides requirements for posting live loads
greater than 50 pounds per square foot (2394 Pa) (psf).
Section 107 describes the information that must be
included on the construction documents submitted with
the application. Section 108 authorizes the building offi-
cial to issue permits for temporary structures and uses.
Section 109 establishes requirements for a fee sched-
ule. Section 110 includes inspection duties of the build-
ing official or an inspection agency that has been
approved by the building official. Provisions for the issu-
ance of certificates of occupancy are detailed in Section
111. Section 112 gives the building official the authority
to approve utility connections. Section 113 establishes
the board of appeals and the criteria for making applica-
tions for appeal. Administrative provisions for violations
are addressed in Section 114, including provisions for
unlawful acts, violation notices, prosecution and penal-
ties. Section 115 describes procedures for stop work
orders. Section 116 establishes the criteria for unsafe
structures and equipment and the procedures to be fol-
lowed by the building official for abatement and for noti-
fication to the responsible party.

Each state’s building code enabling legislation, which
is grounded within the police power of the state, is the
source of all authority to enact building codes. In terms
of how it is used, police power is the power of the state
to legislate for the general welfare of its citizens. This
power enables passage of such laws as building codes.
If the state legislature has limited this power in any way,
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the municipality may not exceed these limitations. While
the municipality may not further delegate its police
power (e.g., by delegating the burden of determining
code compliance to the building owner, contractor or
architect), it may turn over the administration of the
building code to a municipal official, such as a building
official, provided that sufficient criteria are given to
establish clearly the basis for decisions as to whether or
not a proposed building conforms to the code.

Chapter 1 is largely concerned with maintaining “due
process of law” in enforcing the building performance
criteria contained in the body of the code. Only through
careful observation of the administrative provisions can
the building official reasonably hope to demonstrate that
“‘equal protection under the law” has been provided.
While it is generally assumed that the administration
and enforcement section of a code is geared toward a
building official, this is not entirely true. The provisions
also establish the rights and privileges of the design
professional, contractor and building owner. The posi-
tion of the building official is merely to review the pro-
posed and completed work and to determine if the
construction conforms to the code requirements. The
design professional is responsible for the design of a
safe structure. The contractor is responsible for con-
structing the structure in compliance with the plans.

During the course of construction, the building official
reviews the activity to ascertain that the spirit and intent
of the law are being met and that the safety, health and
welfare of the public will be protected. As a public ser-
vant, the building official enforces the code in an unbi-
ased, proper manner. Every individual is guaranteed
equal enforcement of the provisions of the code. Fur-
thermore, design professionals, contractors and build-
ing owners have the right of due process for any
requirement in the code.

Purpose

A building code, as with any other code, is intended to
be adopted as a legally enforceable document to safe-
guard health, safety, property and public welfare. A
building code cannot be effective without adequate pro-
visions for its administration and enforcement. The offi-
cial charged with the administration and enforcement of
building regulations has a great responsibility, and with
this responsibility goes authority. No matter how
detailed the building code may be, the building official
must, to some extent, exercise his or her own judge-
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ment in determining code compliance. The building offi-
cial has the responsibility to establish that the homes in
which the citizens of the community reside and the
buildings in which they work are designed and con-
structed to be structurally stable with adequate means
of egress, light and ventilation and to provide a mini-
mum acceptable level of protection to life and property
from fire.

Chapter 1 contains two parts. Part 1, Scope and

Application, contains all issues related to the scope and
intent of the code, as well as the applicability of this
code relative to other standards and laws that might
also be applicable on a given building project, such as
federal or state. Part 2, Administration and Enforce-
ment, contains all issues related to the duties and pow-
ers of the building official, the issuance of permits and
certificates of occupancy, and other related operational
items.

SECTION 101
GENERAL

[A] 101.1 Title. These regulations shall be known as the
Building Code of [NAME OF JURISDICTION], hereinafter
referred to as “this code.”

“ The purpose of this section is to identify the adopted
regulations by inserting the name of the adopting
jurisdiction into the code.

[A] 101.2 Scope. The provisions of this code shall apply to
the construction, alteration, relocation, enlargement, replace-
ment, repair, equipment, use and occupancy, location, main-
tenance, removal and demolition of every building or
structure or any appurtenances connected or attached to such
buildings or structures.

Exception: Detached one- and two-family dwellings and
multiple single-family dwellings (townhouses) not more
than three stories above grade plane in height with a sepa-
rate means of egress and their accessory structures shall
comply with the International Residential Code.

+ This section establishes when the regulations con-
tained in the code must be followed, whether all or in
part. Something must happen (construction of a new
building, modification to an existing one or allowing
an existing building or structure to become unsafe)
for the code to be applicable. While such activity may
not be as significant as a new building, a fence is
considered a structure and, therefore, its erection is
within the scope of the code. The building code is not
a maintenance document requiring periodic inspec-
tions that will, in turn, result in an enforcement action,
although periodic inspections are addressed by the
International Fire Code® (IFC®).

The exception mandates that detached one- and
two-family dwellings and townhouses that are not
more than three stories above grade and have sepa-
rate means of egress are to comply with the Interna-
tional Residential Code® (IRC®) and are not required
to comply with this code. This applies to all such
structures, whether or not there are lot lines separat-
ing them and also to their accessory structures, such
as garages and pools. Such structures four stories or
more in height are beyond the scope of the IRC and
must comply with the provisions of the code and its
referenced codes.

1-2

[A] 101.2.1 Appendices. Provisions in the appendices shall
not apply unless specifically adopted.

+ The provisions contained in Appendices A through K
are not considered part of the code and are, there-
fore, not enforceable unless they are specifically
included in the ordinance or other adopting law or
regulation of the jurisdiction. See Section 1 of the
sample legislation on page xxi of the code for where
the appendices to be adopted are to be specified in
the adoption ordinance.

[A] 101.3 Intent. The purpose of this code is to establish the
minimum requirements to safeguard the public health, safety
and general welfare through structural strength, means of
egress facilities, stability, sanitation, adequate light and venti-
lation, energy conservation, and safety to life and property
from fire and other hazards attributed to the built environ-
ment and to provide safety to fire fighters and emergency
responders during emergency operations.

« The intent of the code is to set forth regulations that
establish the minimum acceptable level to safeguard
public health, safety and welfare and to provide pro-
tection for fire fighters and emergency responders in
building emergencies. The intent becomes important
in the application of such sections as Sections 102,
104.11 and 114 as well as any enforcement-oriented
interpretive action or judgement. Like any code, the
written text is subject to interpretation. Interpretations
should not be affected by economics or the potential
impact on any party. The only considerations should
be protection of public health, safety and welfare and
emergency responder safety.

[A] 101.4 Referenced codes. The other codes listed in Sec-
tions 101.4.1 through 101.4.6 and referenced elsewhere in
this code shall be considered part of the requirements of this
code to the prescribed extent of each such reference.

< The International Code Council® (ICC®) promulgates
a complete set of codes to regulate the built environ-
ment. These codes are coordinated with each other
so as to avoid conflicting provisions. When the code
is adopted by a jurisdiction, the codes that regulate a
building’s electrical, fuel gas, mechanical and plumb-
ing systems are also included in the adoption and are
considered a part of the code. The International Prop-
erty Maintenance Code® (IPMC®) and the IFC are
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PREFACE

The principal purpose of the Commentary is to provide a basic volume of knowledge and facts relating to building construction
as it pertains to the regulations set forth in the 2012 International Building Code. The person who is serious about effectively
designing, constructing and regulating buildings and structures will find the Commentary to be a reliable data source and refer-
ence to almost all components of the built environment

As a follow-up to the International Building Code, we offer a companion document, the International Building Code Com-
mentary—Volume II. Volume II covers Chapters 16 through 35 and the appendices of the 2012 International Building Code.
The basic appeal of the Commentary is thus: it provides in a small package and at reasonable cost thorough coverage of many
issues likely to be dealt with when using the International Building Code — and then supplements that coverage with historical
and technical background. Reference lists, information sources and bibliographies are also included.

Throughout all of this, effort has been made to keep the vast quantity of material accessible and its method of presentation
useful. With a comprehensive yet concise summary of each section, the Commentary provides a convenient reference for regula-
tions applicable to the construction of buildings and structures. In the chapters that follow, discussions focus on the full meaning
and implications of the code text. Guidelines suggest the most effective method of application, and the consequences of not
adhering to the code text. Illustrations are provided to aid understanding; they do not necessarily illustrate the only methods of
achieving code compliance.

The format of the Commentary includes the full text of each section, table and figure in the code, followed immediately by the
commentary applicable to that text. At the time of printing, the Commentary reflects the most up-to-date text of the 2012 Inter-
national Building Code. As stated in the preface to the International Building Code, the content of sections in the code which
begin with a letter designation (i.e., Section [P]2903.1) are maintained by another code development committee. Each section’s
narrative includes a statement of its objective and intent, and usually includes a discussion about why the requirement commands
the conditions set forth. Code text and commentary text are easily distinguished from each other. All code text is shown as it
appears in the International Building Code, and all commentary is indented below the code text and begins with the symbol %.

Readers should note that the Commentary is to be used in conjunction with the International Building Code and not as a sub-
stitute for the code. The Commentary is advisory only; the code official alone possesses the authority and responsibility for inter-
preting the code.

Comments and recommendations are encouraged, for through your input, we can improve future editions. Please direct your
comments to the Codes and Standards Development Department at the Chicago District Office.

The International Code Council would like to extend its thanks to the following individuals for their contributions to the tech-
nical contentof this commentary:

Chris Marion Gregory Cahanin
Jeff Tubbs David Cooper
Rebecca Quinn Dave Collins
Joann Surmar Vickie Lovell
James Milke John Valiulis
Richard Walke Marcelo Hirschler
Dave Adams Edward Keith
Zeno Martin Phillip Samblanet

Jason Thompson
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Chapter 16:
Structural Design

General Comments

This chapter contains the commentary for the following
structural topics: definitions of structural terms, con-
struction document requirements, load combinations,
dead loads, live loads, snow loads, wind loads, soil lat-
eral loads, rain loads, flood loads and earthquake loads.
This chapter provides minimum design requirements so
that all buildings and structures are proportioned to
resist the loads and forces that are likely to be encoun-
tered. The loads specified herein have been established
through research and service performance of buildings
and structures. The application of these loads and
adherence to the serviceability criteria will enhance the
protection of life and property. The earthquake loads,
wind loads and snow loads in this chapter are based on
the 2010 edition of ASCE 7. The earthquake criteria and

ASCE 7 load requirements are based on the National
Earthquake Hazards Reduction Program’s (NEHRP)
Recommended Provisions for Seismic Regulations for
New Buildings and other Structures (FEMA 450). The
NEHRP provisions were prepared by the Building Seis-
mic Safety Council (BSSC) for the Federal Emergency
Management Agency (FEMA).

Purpose

The purpose of this chapter is to prescribe minimum
structural loading requirements for use in the design
and construction of buildings and structures with the
intent to minimize hazard to life and improve the occu-
pancy capability of essential facilities after a design
level event or occurrence.

SECTION 1601
GENERAL

1601.1 Scope. The provisions of this chapter shall govern the
structural design of buildings, structures and portions thereof
regulated by this code.

“ While a significant portion of Chapter 16 is dedicated
to the determination of minimum design loads, it also
includes other important criteria that impact the
design of structures, such as the permitted design
methodologies, as well as the combinations of design
loads used to establish the required minimum
strength of structural members. Unless stated other-
wise, the criteria found in this chapter are applicable
to all buildings and structures. See Chapter 34 for
application of these requirements to alterations, addi-
tions or repairs to existing structures.

SECTION 1602
DEFINITIONS AND NOTATIONS

1602.1 Definitions. The following terms are defined in Chap-
ter 2:

« Definitions facilitate the understanding of code provi-
sions and minimize potential confusion. To that end,
this section lists definitions of terms associated with
structural design. Note that these definitions are
found in Chapter 2. The use and application of
defined terms, as well as undefined terms, are set
forth in Section 201.

ALLOWABLE STRESS DESIGN.

2012 INTERNATIONAL BUILDING CODE® COMMENTARY

DEAD LOADS.

DESIGN STRENGTH.

DIAPHRAGM.
Diaphragm, blocked.
Diaphragm boundary.
Diaphragm chord.
Diaphragm flexible.
Diaphragm, rigid.

DURATION OF LOAD.

ESSENTIAL FACILITIES.

FABRIC PARTITION.

FACTORED LOAD.

HELIPAD.

ICE-SENSITIVE STRUCTURE.

IMPACT LOAD.

LIMIT STATE.

LIVE LOAD.

LIVE LOAD (ROOF).

LOAD AND RESISTANCE FACTOR DESIGN (LRFD).

LOAD EFFECTS.

LOAD FACTOR.

LOADS.

NOMINAL LOADS.

16-1



STRUCTURAL DESIGN

OTHER STRUCTURES.

PANEL (PART OF A STRUCTURE).

RESISTANCE FACTOR.

RISK CATEGORY.

STRENGTH, NOMINAL.

STRENGTH, REQUIRED.

STRENGTH DESIGN.

SUSCEPTIBLE BAY.

VEHICLE BARRIER.

NOTATIONS.

D = Dead load.

D, = Weight of ice in accordance with Chapter 10 of ASCE
7.

E = Combined effect of horizontal and vertical earthquake
induced forces as defined in Section 12.4.2 of ASCE 7.

F = Load due to fluids with well-defined pressures and
maximum heights.

F, = Flood load in accordance with Chapter 5 of ASCE 7.

H = Load due to lateral earth pressures, ground water
pressure or pressure of bulk materials.

L = Roof live load greater than 20 psf (0.96 kN/m?) and
floor live load.

L, = Roof live load of 20 psf (0.96 kN/m?) or less.

R = Rainload.

S = Snow load.

T = Self-straining load.

V...~ Nominal design wind speed (3-second gust), miles per
hour (mph) (km/hr) where applicable.

V= Ultimate design wind speeds (3-second gust), miles per
hour (mph) (km/hr) determined from Figures 1609A,
1609B, or 1609C or ASCE 7.

W = Load due to wind pressure.

R/
0.0

16

W, = Wind-on-ice in accordance with Chapter 10 of ASCE

7.

These notations are used to refer to specific nominal
loads that are determined in this chapter for use in
the load combinations in Section 1605:

¢ D is the nominal dead load determined in Sec-
tion 1606. Also see the definition of “Dead load.”

* D, is the weight of ice. See the ASCE 7 provi-
sions referenced in Section 1614.

* Earthquake load effect, E, in Section 12.4.2 of
ASCE 7 includes the effects of the horizontal
load, E,, as well as a vertical component, E, E,
is the product of the redundancy factor, p, and
Qg, the effects of horizontal earthquake forces.
E, accounts for vertical acceleration due to
earthquake ground motion, taken as 0.2S,.D.

-2

Note that its magnitude is not intended to repre-
sent a total vertical response, since that is not
likely to coincide with the maximum horizontal
response. It is essentially a portion of the dead
load, D, that is added in “additive” load combina-
tions or subtracted in “counteractive” load com-
binations. The term S,, design spectral re-
sponse acceleration at short periods, is
explained in the commentary to Section
1613.3.4.

For example, when this expression is used in the
alternative allowable stress design load combinations
of Section 1605.3.2 that include earthquake load
effects the resulting combinations are as follows:

Equation 16-21
D+L+S+E14=
(1+0.1435,)D+L+S +pQJ/1.4

Equation 16-22
0.9D + E/1.4=(0.9-0.1435,,)D + pQ/1.4

Earthquake design criteria is provided in Section
1613, which, in turn, references the relevant ASCE 7
provisions for computation of the earthquake load
effects. While these loads are necessary for estab-
lishing the required strength, the computed forces
approximate the expected deformations under the
design earthquake ground motions and are not
applied to a structure in an actual earthquake.

* Frefers to the nominal load due to fluids having
“well defined pressures and maximum heights.”
Unlike most other nominal loads, there is no
code section governing the determination of
fluid loads. Also note that F includes a vertical
component (fluid weight), as well as a horizontal
component (lateral pressure).

* F,is used to refer to the flood load that is deter-
mined under Chapter 5 of ASCE 7. Note that F,
is not explicitly included under other loads listed
for the alternative ASD combination in Section
1605.3.2.

e His used to refer to the nominal load resulting
from lateral soil pressure, lateral pressure of
ground water or the lateral pressure of bulk
materials. Section 1610 specifies minimum
requirements for lateral soil loads. Note that
there are not specific provisions for the determi-
nation of load resulting from the lateral pressure
of bulk materials.

e [ in the nominal live load determined in accor-
dance with Section 1607 (also see the definition
of “Live load”). In addition to floor live loads, it
includes roof live loads that exceed the limit on
L. L, represents nominal roof live loads up to 20
psf (0.96 N/m?).

* R is the nominal rain load determined in accor-
dance with Section 1611.
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