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Introduction

Development

Adoption

PREFACE

Internationally, code officials recognize the need for a modern, up-to-date building code addressing
the design and installation of building systems through requiremenis emphasizing performance.
The International Building Code®, in this 2012 edition, is designed to meet these needs through
model code regulations that safeguard the public health and safety in alf communities, large and
smaill.

This comprehensive building code establishes minimum regulations for building systems using
prescriptive and performance-related provisions. it is founded on broad-based principles that make
possible the use of new materials and new building designs. This 2012 edition is fully compatible
with all of the International Codes® (I-Codes®) published by the International Code Council {ICC)®,
including the International Energy Conservation Code®, International Existing Building Code®, Inter-
national Fire Code®, International Fuel Gas Code®, International Green Construction Code™ (to be
available March 2012), International Mechanical Code®, \CC Performance Code®, International
Plumbing Code®, International Private Sewage Disposal Code®, international Property Maintenance
Code®, International Residential Code®, International Swimming Pool and Spa Code™ (to be avail-
able March 2012}, International Wildiand-Urban interface Code® and International Zoning Code®.

The International Building Code provisions provide many benefits, among which is the model
code development process that offers an internationat forum for building professionals to discuss
performance and prescriptive code requirements, This forum provides an exceltent arena to debate
proposed revisions. This model code also encourages international consistency in the application of
provisions.

The first edition of the International Building Code (2000} was the culmination of an effort initiated
in 1997 by the ICC. This included five drafting subcommittees appointed by ICC and consisting of
representatives of the three statutory members of the International Code Council at that time,
including: Building Officials and Code Administrators International, inc. (BOCA), International Con-
ference of Building Oificials {ICBO} and Southern Building Code Congress International (SBCCH). The
intent was to draft a comprehensive set of regulations for building systems consistent with and
inclusive of the scope of the existing model codes. Technical content of the latest model codes pro-
mulgated by BOCA, ICBO and SBCC! was utilized as the basis for the development, followed by pub-
lic hearings in 1997, 1998 and 1999 to consider proposed changes. This 2012 edition presents the
code as originally issued, with changes reflected in the 2003, 2006 and 2009 editions and further
changes approved by the ICC Code Development Process through 2010. A new edition such as this is
promulgated every 3 years.

This code is founded on principles intended to establish provisions consistent with the scope of a
building code that adequately protects public health, safety and welfare; provisions that do not
unnecessarily increase consiruction costs; provisions that do not restrict the use of new materials,
products or methods of construction; and provisions that do not give preferential treatment to par-
ticular types or classes of materials, products or methods of construction.

The International Building Code is available for adoption and use by jurisdictions internationally. Its
use within a governmental jurisdiction is intended to be accomplished through adoption by refer-
ence in accordance with proceedings establishing the jurisdiction’s laws. At the time of adaption,
jurisdictions should insert the appropriate information in provisions requiring specific local informa-
tion, such as the name of the adopting jurisdiction. These locations are shown in bracketed words in
small capital letters in the code and in the sample legislation, The sample adoption ordinance on
page xix addresses several key elements of a code adoption ordinance, including the information
required for insertion inio the code text.
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Maintenance

The International Building Code is kept up to date through the review of proposed changes submit-
ted by code enforcing officials, industry representatives, design professionals and other interested
parties. Proposed changes are carefully considered through an open code development process in
which all interested and affected parties may participate.

The contents of this work are subject to change both through the Code Development Cycles and
the governmental body that enacts the code into taw. For more information regarding the code
development process, contact the Codes and Standards Development Department of the interna-
tional Code Council.

While the development procedure of the International Building Code assures the highest degree
of care, 1CC, its members and those participating in the development of this code do not accept any
liahility resulting from compliance or noncompliance with the provisions because ICC does not have
the power or authority to police or enforce compliance with the contents of this code. Only the gov-
ernmental body that enacts the code into faw has such authority.

Code Development Committee Responsibilities
(Letter Designations in Front of Section Numbers)

In each code development cycle, proposed changes to the code are considered at the Code Devel-
opment Hearings by the applicable International Building Code Development Committee {IBC-Fire
Safety, General, Means of Egress or Structural}. Proposed changes 1o a code section that has a num-
ber beginning with a letter in brackets are considered by a different code development committee.
For example, proposed changes to code sections that have {F] in front of them {e.g., [F] 203.1.1.1)
are considered by the International Fire Code Development Committee during the portion of the
code development hearings when the International Fire Code Development Committee meets,

The content of sections in this code that begin with a letter designation is maintaired by another
code development committee in accordance with the following:

[A] = Administrative Code Development Committee;
[E} = international Energy Conservation Code Development Committee;
[EB] = International Existing Building Code Development Committee;

—

l

—
1]

International Fire Code Development Committee;

.—|

=

&£
l

International Fuel Gas Code Development Committee;

[M] = International Mechanical Code Development Committee; and

.—.
=
I

international Plumbing Code Development Committee.
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Note that, for the development of the 2015 edition of the I-Codes, there will be two groups of
code development committees and they will meet in separate years. The groupings are as follows:

Group A Cedes Group B Codes
{Heard in 2012, Code Change Preposals {Heard in 2013, Code Change Proposals
Deadline: January 3, 2012) Deadline: Janwary 3, 2013}
International Building Code Administrative Provisions (Chapter 1 all codes except

IRC and ICCPC, administrative updates to currently ref-
erenced standards, and designated definitions)

International Fuel Gas Code International Energy Conservation Code
[nternational Mechanical Code international Existing Building Code
International Plumbing Code International Fire Code

International Private Sewage International Green Construction Code

Disposal Code

ICC Performance Code

International Property Maintenance Code
International Residential Code

International Swimming Pool and Spa Code
International Wildland-Urban Interface Code
International Zoning Code

Code change proposals submitted for code sections that have a letter designation in front of
them will be heard by the respective committee responsible for such code sections. Because differ-
ent committees will meet in different years, it is possible that some proposals for this code will be
heard by a committee in a different year than the year in which the primary committee for this code
meets,

For instance, every section of Chapter 1 of this code is designated as the responsibility of the
Administrative Code Development Committee, and that committee is part of the Group B code
hearings. This committee wilf conduct its code development hearings in 2013 to consider all code
change proposals for Chapter 1 of this code and proposals for Chapter 1 of all I-Codes. Therefore,
any proposals received for Chapter 1 of this code will be deferred for consideration in 2013 by the
Administrative Code Development Committee.

Another example is Section 903.1 which is designated as the responsibility of the International
Fire Code Development Committee, along with most of the provisions in Chapter 9. This committee
will conduct its code development hearings in 2013 to consider all code change proposals to the
international Fire Code and any portions of other codes that it is responsible for, including Section
903.1 and most of the provisions of Chapter 9 (designated with [F] in front of those sections).
Therefore, any proposals received for Section 903.1 in Chapter 9 will be deferred for consideration
in 2013 by the International Fire Code Development Committee,

In some cases, another committee in Group A will be responsible for a section of this code. For
example, Section 1210.3 has a [P} in front of the numbered section, indicating that this section of
the code is the responsibility of the International Plumbing Code Development Committee. The
International Plumbing Code is in Group A; therefore, any code change proposals to this section will
be due before the Group A deadline of January 3, 2012, and these code change proposals will be
assigned to the International Plumbing Code Development Committee for consideration.

It is very important that anyone submitting code change proposals understand which code devel-
opment committee is responsible for the section of the code that is the subject of the code change
propaosal. For further information on the code development committee responsibilities, please visit
the ICC web site at www.iccsafe.org/scoping.
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Marginal Markings

Solid vertical lines in the margins within the body of the code indicate a technical change from the
requirements of the 2009 edition. Deletion indicators in the form of an arrow (=) are provided in
the margin where an entire section, paragraph, exception or table has been deleted or an item in a
list of items or a table has been deleted.

A single asterisk [*] placed in the margin indicates that text or a table has been relocated within
the code. A double asterisk [**] placed in the margin indicates that the text or table immediately
following it has been relocated there from elsewhere in the code. The following table indicates
such relocations in the 2012 edition of the International Building Code.

2012 LOCATION 2009 LOCATION
407.4 1014.2
£10.6 1015.6
424 402.6.3
712.1 708.1
712.1.2 708.2, Exception 1
712.1.3 708.2, Exception 2
712.1.3.1 708.2, Exception 2.1
712.1.3.2 708.2, Exception 2.2
712.1.4 708.2, Exception 3
712.1.5 708.2, Exception 4
712.1.6 708.2, Exception 5
712.1.7 708.2, Exception &
712.1.8 708.2, Exception 7
712.1.9 708.2, Exception 8
712.1.10 708.2, Exception 9
712.1.11 708.2, Exception 10
712.1.12 708.2, Exception 11
712.1,13 708.2, Exception 12
712.1.14 708.2, Exception 13
712.1.15 708.2, Exception 14
712.1.16 708.2, Exception 15
712.1.18 708.2, Exception 16
713.3 through 713.14.1.1 708.3 through 708.14.1.1
909,21 through 909.21.11 708.14.2 through 708.14.2.11
1004.1.1.2 1004.6
1008.1.9.8 1008.1.4.4
1013.8 1405.13.2
1028.10.1 1017.4
1028.10.1.1 1017.4.1
1028.10.1.1 1017.4.2
1028.10.1.2 1017.4.3
1210.3.1 2903.1
1210.3.2 2903.2
1406.2.1 1406.2.1.1
1406.2.2 1406.2.1
1607.6 1605.4
1704.3 1705.1
1704.4 1709.1
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2012 LOCATION 2005 LOCATION
1704.5 i1710.1
1705.1.1 1704.15
1705.4.2 1704.11
1705.10 1706.1
1705.11 1707.1
1705.12 1708.1
33131 33114

Coordination between the International Building and Fire Codes

Ttalicized Terms

Because the coordination of technical provisions is one of the henefits of adopting the 1CC family of
model codes, users will find the [CC codes to be a very flexible set of model documents. To accom-
plish this flexibility some technical provisions are duplicated in some of the model code documents.
While the International Codes are provided as a comprehensive set of model codes for the built
environment, documents are occasionally adopted as a stand-alone regulation. When one of the
model documents is adopied as the basis of a stand-alone code, that code should provide a com-
plete package of requirements with enforcement assigned to the entity for which the adoption is
being made.,

The modet codes can also be adopted as a family of complimentary codes. When adopted
together there should be no conflict of any of the technical provisions. When multiple model codes
are adopted in a jurisdiction it is important for the adopting authority to evaluate the provisions in
each code document and determine how and by which agency{ies} they will be enforced. it is
important, therefore, to understand that where technical provisions are duplicated in multiple
madel| documents, the enforcement duties must be clearly assigned by the local adopting jurisdic-
tion. ICC remains committed 1o providing state-of-the-art model code documents that, when
adopted locally, will reduce the cost to government of code adaption and enforcement and protect
the public health, safety and welfare.

Selected terms set forth in Chapter 2, Definitions, are italicized where they appear in code text
(except those in Sections 1903 through 1908 where italics indicate provisions that differ from ACI
318), Such terms are not italicized where the definition set forth in Chapter 2 does not impart the
intended meaning in the use of the term. The terms selected have definitions which the user should
read carefully to facilitate better understanding of the code.
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Effective Use of the International Building Code

The International Building Code® (IBC®) is a model code that provides minimum requirements to
safeguard the public health, safety and general welfare of the occupants of new and existing buitd-
ings and structures. The IBC is fully compatible with the ICC family of codes, including: International
Energy Conservation Code® (IECC®), International Existing Building Code® (IEBC®), International Fire
Code® (IFC®), International Fuel Gas Code® {IFGC®), International Green Construction Code™
(IGCC™) (to be available March 2012), international Mechanical Code® (IMC®), ICC Performance
Code® (ICCPC®), International Plumbing Code® (IPC®), International Private Sewage Disposal Code®
(IPSDC®), International Property Maintenance Code® (IPMC®), International Residential Code®
(IRC®), International Swimming Pool and Spa Code™ (ISPSC™) (to be available March 2012}, Interna-
tional Wildland-Urban Interface Code® (IWUIC®) and International Zoning Code® (1ZC®).

The IBC addresses structural strength, means of egress, sanitation, adequate lighting and ventila-
tion, accessibitity, energy conservation and life safety in regards to new and existing buildings, facil-
ities and systems. The codes are promulgated on a 3-year cycle to allow for new construction
methods and technologies to be incorporated into the codes. Alternative materials, designs and
methods not specifically addressed in the code can be approved by the code official where the pro-
posed materials, designs or methods comply with the intent of the provisions of the code {see Sec-
tion 104.11).

The IBC applies to all occupancies, including one- and two-family dwellings and townhouses that
are not within the scope of the IRC. The IRC is referenced for coverage of detached one- and two-
family dwellings and townhouses as defined in the Exception to Section 101.2 and the definition for
“townhouse” in Chapter 2. The IBC apglies to all types of buildings and structures uniess exempted.
Work exempted from permits is listed in Section 105.2.

Arrangement and Format of the 2012 IBC

Before applying the requirements of the [BC, it is beneficial to understand its arrangement and for-
mat. The IBC, like other codes published by ICC, is arranged and organized to follow seguential steps
that generally occur during a pfan review or inspection.

Chapters Subjects

1-2 Administration and definitions

3 Use and occupancy classifications

4,31 Special requirements far specific occupancies or elements

5-6 Height and area limitations based on type of construction

7-9 Fire resistance and protection requirements

10 Requirements for evacuation

11 Specific requirements to allow use and access to a building for persans with

disabilities

12-13, 27-30  |Building systems, such as lighting, HVAC, plumbing fixtures, elevatars

14-26 Structural components—performance and stability
32 Encroachment outside of property lines
33 Safeguards during construction
34 Existing building alfowances
35 Referenced standards

Appendices A-M |Appendices
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The 1BC requirements for high-hazard, fire-resistance-rated construction, interior finish, fire pro-
tection systems, means of egress, emergency and standby power, and temporary structures are
directly correlated with the requirements of the IFC. The following chapters/sections of the IBC are
correlated to the IFC:

IBC IFC Subject
Chapter/Section Chapter/Section
Sections 307, 414, 415 | Chapters 50-60; 62-67 |High-hazard requirements
Chapter 7 Chapter 7 Fire-resistance-rated construction
Chapter 8 Chapter 8 Interior finish, decorative materials and
furnishings
Chapter 9 Chapter 9 Fire protection systems
Chapter 10 Chapter 16 Means of egress
Chapter 27 Section 604 Standby and emergency power
Section 3103 Chapter 24 Temporary structures

The IBC requirements for smoke control systems, and smoke and fire dampers are directly corre-
lated to the requirements of the IMC. IBC Chapter 28 is a reference to the IMC and the IFGC for
chimney, fireplaces and barbeques, and all aspects of mechanical systems. The following chapters/
sections of the IBC are correlated with the [MC:

1BC IMC Subject
Chapter/Section Chaptar/Section
Section 716 Section 607 Smoke and fire dampers
Section 909 Section 513 Smoke control

The IBC reguirements for plumbing fixtures and toilet rooms are directly correlated to the
requirements of the IPC. The following chapters/sections of the IBC are correlated with the IPC:

iBC piys Subject
Chapter/Section Chapter/Section
Chapter 29 Chapters3 & 4 Plumbing fixtures and facilities

The following is a chapter-by-chapter synopsis of the scope and intent of the provisions of the
International Building Code.

Chapter 1 Scope and Administration. Chapter 1 establishes the limits of applicability of the
code and describes how the code is to be applied and enforced. Chapter 1 is in two parts, Part 1—
Scope and Application (Sections 101-102) and Part 2—Administration and Enforcement (Sections
103-116). Section 101 identifies which buildings and structures come under its purview and refer-
ences other ICC codes as applicable. Standards and codes are scoped to the extent referenced (see
Section 102.4).

The building code is intended to be adopted as a legally enforceable document and it cannot be
effective without adeguate provisions for its administration and enforcement. The provisions of
Chapter 1 establish the authority and duties of the code official appointed by the jurisdiction having
authority and also establish the rights and privileges of the design professional, contractor and
property owner.

Chapter 2 Definitions. All terms that are defined in the code are listed alphabetically in Chapter
2, Terms are defined in Chapter 2. Defined terms that are pertinent to a specific chapter are also
listed in that chapter. While a defined term may be listed in one chapter or another, the meaning is
applicable throughout the code.

Codes are technical documents and every word, term and punctuation mark can impact the
meaning of the code text and the intended results. The code often uses terms that have a unigue
meaning in the code and the code meaning can differ substantially from the ordinarily understood
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meaning of the term as used outside of the code. Where understanding of a term’s definition is
especially key to or necessary for understanding a particular code provision, the term is shown in
italics wherever it appears in the code.

This is true only for those terms that have a meaning that is unigue to the code. In other words,
the generally understood meaning of a term or phrase might not be sufficient or consistent with the
meaning prescribed by the code; therefore, it is essential that the code-defined meaning be known.

Definitions are deemed to be of prime importance in establishing the meaning and intent of the
code text that uses the terms. The user of the code shoufd be familiar with and consult this chapter
because the definitions are essential to the correct interpretation of the code and because the user
may not be aware that a term is defined.

Chapter 3 Use and Occupancy Classification. Chapter 3 provides for the classification of
buildings, structures and parts thereof based on the purpose or purposes for which they are used.
Section 302 identifies the groups into which all buildings, structures and parts thereof must be clas-
sified. Sections 303 through 312 identify the occupancy characteristics of each group classification.
fn some sections, specific group classifications having requirements in common are collectively
organized such that one term applies to all. For example, Groups A-1, A-2, A-3, A-4 and A-5 are indi-
vidual groups for assembly-type buildings. The general term “Group A,” however, includes each of
these individual groups. Other groups include Business (B), Educational {E}), Factory (F-1, F-2), High
Hazard {H-1, H-2, H-3, H-4, H-5), Institutional (I-1, I-2, I-3, -4}, Mercantile (M), Residential (R-1, R-2,
R-3, R-4), Storage {S-1, $-2) and Utility (U). in some occupancies, the smaller number means a higher
hazard, but that is not always the case.

Defining the use of the buildings is very important as it sets the tone for the remaining chapters
of the code. Occupancy works with the height, area and construction type requirements in Chapters
5 and 6, as well as the special provisions in Chapter 4, to determine “equivalent risk,” or providing a
reasonable level of protection or life safety for building occupants. The determination of equivalent
risk involves three interdependent considerations: {1) the level of fire hazard associated with the
specific occupancy of the facility; (2) the reduction of fire hazard by limiting the floor area(s) and the
height of the building based on the fuel load {combustible contents and burnable building compo-
nents}); and (3) the level of overalt fire resistance provided by the type of construction used for the
building. The greater the potential fire hazards indicated as a function of the group, the lesser the
height and area allowances for a particular construction type.

Occupancy classification also plays a key part in organizing and prescribing the appropriate pro-
tection measures. As such, threshold requirements for fire protection and means of egress systems
are based on occupancy classification {see Chapters 9 and 10), Other sections of the code also con-
taih requirements respective to the classification of building groups. For exampie, Section 706 deals
with requirements for fire wall fire-resistance ratings that are tied to the occupancy classification of
a building and Section 803.9 contains interior finish requitements that are dependent upon the
occupancy classification. The use of the space, rather than the occupancy of the building is utilized
for determining occupant loading {Section 1004} and live loading (Section 1607).

Chapter 4 Special Detailed Requirements Based On Use and Occupancy. Chapter 4 con-
tains the requirements for protecting special uses and occupancies, which are supplemental to the
remainder of the cade. Chapter 4 contains provisions that may alter requirements found elsewhere
in the code; however, the general requirements of the code still apply uniess modified within the
chapter. For example, the height and area limitations established in Chapter 5 apply to all spedial
occupancies unless Chapter 4 contains height and area limitations. In this case, the limitations in
Chapter 4 supersede those in other sections, An example of this is the height and area limitations
for open parking garages given in Section 406.3.5, which supersede the limitations given in Section
503.

In some instances, it may not be necessary to apply the provisions of Chapter 4, For example, if a
covered mall building complies with the provisions of the code for Group M, Section 402 does not
apply; however, other sections that deal with a use, process or operation must be applied to that
specific occupancy, such as stages and platforms, special amusement buildings and hazardous
materials (Sections 410, 411 and 414).

The chapter includes reguirements for buildings and conditions that apply to one or more
groups, such as high-rise buildings, underground buildings or atriums. Special uses may also imply
specific occupancies and operations, such as for Group H, hazardous materials, application of flam-
mable finishes, drying rooms, organic coatings and combustible storage or hydrogen cutoff rooms,
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all of which are coordinated with the IFC. Unique consideration is taken for special use areas, such
as covered mall buildings, motor-vehicle-related occupancies, special amusement buildings and air-
craft-related occupancies. Special facilities within other occupancies are considered, such as stages
and platforms, motion picture projection rooms and storm shelters. Finally, in order that the overall
package of protection features can be easily understood, unigue considerations for specific occu-
pancies are addressed: Groups [-1, -2, 1-3, R-1, R-2, R-3 (by definition R-4), ambulatory care facilities
and live/work units.

Chapter 5 General Building Heights and Areas. Chapter 5 contains the provisions that regu-
fate the minimum type of construction for area limits and height limits based on the occupancy of
the building. Helght and area increases {including allowances for basements, mezzanines and equip-
ment platforms} are permitted based on open frontage for fire department access, and the type of
sprinkler protection provided and separation {Sections 503-506, 509}. These thresholds are reduced
for buitdings over three stories in height in accordance with Section 506.4.1. Provisions include the
protection and/or separation of incidental accessory occupancies {Table 508.2.5), accessory occu-~
pancies {Sections 508.2) and mixed uses in the same building {Sections 506.5, 508.3, 508.4 and 509}.
Unlimited area buildings are permitted in certain occupancies when they meet special provisions
{Section 507).

Table 503 is the keystone in setting thresholds for building size based on the building’s use and
the matetials with which it is constructed. If one then looks at Table 503, the relationship among
group classification, allowable heights and areas and types of construction becomes apparent.
Respective to each group classification, the greater the fire-resistance rating of structural elements,
as represented by the type of construction, the greater the floor area and height allowances. The
greater the potential fire hazards indicated as a function of the group, the lesser the height and area
allowances for a particular construction type.

Chapter & Types of Construction. The interdependence of these fire safety considerations can
be seen by first looking at Tables 601 and 602, which show the fire-resistance ratings of the principal
structural elements comprising a building in relation to the five classifications for types of construc-
tion. Type | construction is the classification that generally requires the highest fire-resistance rat-
ings for structural elements, whereas Type V construction, which is designated as a combustible
type of construction, generally requires the least amount of fire-resistance-rated structural ele-
ments. The greater the potential fire hazards indicated as a function of the group, the lesser the
height and area allowances for a particular construction type, Section 603 includes a list of combus-
tible elements that can be part of a noncombustible building {Types | and i construction).

Chapter 7 Fire and Smolke Protection Features. The provisions of Chapter 7 present the fun-
damental concepts of fire performance that all buildings are expected to achieve in some form. This
chapter identifies the acceptable materials, technigues and methods by which proposed construc-
tion can be designed and evaluated against to determine a building’s ability to limit the impact of
fire. The fire-resistance-rated construction requirements within Chapter 7 provide passive resis-
tance to the spread and effects of fire. Types of separations addressed include fire walls, fire barri-
ers, fire partitions, harizontal assemblies, smoke barriers and smoke partitions. A fire produces heat
that can weaken structurat components and smoke products that cause property damage and place
occupants at risk. The requirements of Chapter 7 work in unison with height and area requirements
(Chapter 5), active fire detection and suppression systems {Chapter 9} and occupant egress require-
fnents (Chapter 10) to contain a fire should it occur while helping ensure occupants are able to
safely exit.

Chapter 8 Interior Finishes. This chapter contains the performance requirements for control-
ling fire growth within buildings by restricting interior finish and decorative materials. Past fire
experience has shown that interior finish and decorative materials are key elements in the develop-
ment and spread of fire. The provisions of Chapter 8 require materials used as interior finishes and
decorations to meet certain flame-spread index or flame-propagation criteria based on the refative
fire hazard associated with the occupancy. As smoke is also a hazard associated with fire, this chap-
ter contains limits on the smoke development characteristics of interior finishes, The performance
of the material is evaluated based on test standards.

Chapter 9 Fire Protection Systeims. Chapter 9 prescribes the minimum requirements for active
systems of fire protection equipment to perform the following functions: detect a fire; alert the
occupants or fire department of a fire emergency; and control smoke and controf or extinguish the
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fire. Generally, the requirements are based on the occupancy, the height and the area of the build-
ing, because these are the factors that most affect fire-fighting capabilities and the relative hazard
of a specific building or portion thereof. This chapter parallels and is substantially duplicated in
Chapter 9 of the International Fire Code {IFC); however, the IFC Chapter 9 also contains periodic
testing criteria that are not contained in the IBC. In addition, the special fire protection system
requirements based on use and occupancy found in IBC Chapter 4 are duplicated in IFC Chapter 9 as
a user canvenience.

Chapter 10 Means of Egress. The general criteria set forth in Chapter 10 regulating the design
of the means of egress are established as the primary method for protection of people in buitdings
by allowing timely relocation or evacuation of building occupants. Both prescriptive and perfor-
mance language is utitized in this chapter to provide for a basic approach in the determination of a
safe exiting system for all occupancies. It addresses all portions of the egress system {i.e., exit
access, exits and exit discharge) and includes design requirements as well as provisions regufating
individual components. The requirements detail the size, arrangement, number and protection of
means of egress components. Functional and operational characteristics also are specified for the
components that will permit their safe use without special knowledge or effort. The means of
egress protection requirements work in coordination with other sections of the code, such as pro-
tection of vertical openings {see Chapter 7), interior finish {see Chapter 8), fire suppression and
detection systems (see Chapter 9} and numerous others, all having an impact on life safety. Chapter
10 of the IBC is duplicated in Chapter 10 of the IFC; however, the IFC contains two additional sec-
tions on the means of egress system in existing buildings.

Chapter 11 Accessibility. Chapter 11 contains provisions that set forth requirements for accessi-
hility of buildings and their associated sites and facilities for people with physical disabilities, The
fundamental philosophy of the code on the subject of accessibility is that everything is required to
be accessible. This is reflected in the basic applicability requirement {see Section 1103.1}). The
code’s scoping requirements then address the conditions under which accessibility is not required
in terms of exceptions to this general mandate. While the IBC contains scoping provisions for acces-
sibility (e.g., what, where and how many), ICC/ANSI A117.1, Accessible and Usable Buildings and
Facilities, is the referenced standard for the technical provisions {i.e., how).

There are many accessibility issues that not only benefit people with disabilities, but also provide
a tangible benefit to people without disabilities. This type of requirement can be set forth in the
code as generally applicable without necessarily identifying it specifically as an accessibility-related
issue. Such a requirement would then be considered as having been “mainstreamed.” For example,
visible alarms are located in Chapter 9 and ramp requirements are addressed in Chapter 10.

Accessibility criteria for existing buildings are addressed in Section 3411. Appendix E is supple-
mental information included in the code to address accessibility for items in the new Americans
with Disabilities Act/Architectural Barriers Act Accessibility Guidelines {ADA/ABA) that were not typ-
ically enforceable through the standard traditional building code enforcement approach system
(e.g., beds, room signage). The International Residential Code {IRC) references Chapter 11 for acces-
sibifity provisions; therefore, this chapter may be applicable to housing covered under the IRC.

Chapter 12 Interior Environment. Chapter 12 provides minimum standards for the interior
environment of a building. The standards address the minimum sizes of spaces, minimum tempera-
ture levels, and minimum light and ventilation levels. The collection of requirements addresses lim-
iting sound transmission through walls, ventilation of attic spaces and under floor spaces (crawl
spaces), Finally, the chapter provides minimum standards for toilet and bathroom construction,
including privacy shielding and standards for walls, partitions and floors to resist water intrusion
and damage.

Chapter 13 Energy Efficiency. The purpose of Chapter 13 is to provide minimum design
requirements that will promote efficient utilization of energy in buildings. The requirements are
directed toward the design of huilding envelopes with adequate thermal resistance and low air
leakage, and toward the design and selection of mechanical, water heating, electrical and illumina-
tion systems that promote effective use of depletable energy resources. For the specifics of these
criterta, Chapter 13 requires design and construction in compliance with the International Energy
Conservation Code (IECC).
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Chapter 14 Exterior Walls. This chapter addresses requirements for exterior walls of buildings.
Minimum standards for wall covering materials, installation of wall coverings and the ability of the
wall to provide weather protection are provided. This chapter also requires exterior walls that are
close to lot lines, or that are bearing walls for certain types of construction, to comply with the min-
imum fire-resistance ratings specified in Chapters 6 and 7. The installation of each type of wall cov-
ering, be it wood, masonry, vinyl, metal composite material or an exterior insulation and finish
system, is critical to Its long-term performance in protecting the interior of the building from the
elements and the spread of fire. Special attention to the use of combustible materials on the exte-
rior of the building such as balconies, eaves, decks and architectural trim is the focus of Section
1406,

Chapter 15 Roof Assemblies and Rooftop Structures. Chapter 15 provides standards for
both roof assemblies as well as structures which sit on top of the roof of buildings. The criteria
address roof construction and covering which includes the weather-protective barrier at the roof
and, in most circumstances, a fire-resistant barrier. The chapter is prescriptive in nature and is
based on decades of experience with various traditional materials. These prescriptive rules are very
important for satisfying performance of one type of roof covering or another. Section 1509
addresses rooftop structures including penthouses, tanks, towers and spires. Rooftop penthouses
{arger than prescribed in this chapter must be treated as a story under Chapter 5.

Chapter 16 Structural Design. Chapter 16 prescribes minimum structural loading requirements
for use in the design and construction of buildings and structural components. It includes minimum
design loads, as well as permitted design methodologies, Standards are provided for minimum
design loads (live, dead, snow, wind, rain, flood and earthquake as well as load combinations), The
application of these loads and adherence to the serviceability criteria will enhance the protection of
life and property. The chapter references and relies on many nationally recognized design stan-
dards. A key standard is the American Society of Civil Engineer’s Minimum Design Loads for Build-
ings and Qther Structures (ASCE 7). Structural design needs to address the conditions of the site and
{ocation. Therefore maps of rainfall, seismic, snow and wind criteria in different regions are pro-
vided.

Chapter 17 Structural Tests and Special Inspections. Chapter 17 provides a variety of pro-
cedures and criteria for testing materials and assemblies, for labeling materials and assemblies, and
for special inspection of structural assemblies. This chapter expands on the requirements of Chapter
1 regarding the roles and responsibilities of the building official regarding approval of building com-
ponents, It also provides additional duties and responsibilities for the owner, contractor, design
professionals and special inspectors. Proper assembly of structural components, proper guality of
materials used, and proper application of materials are essential to ensuring that a building, once
constructed, complies with the structural and fire-resistance minimums of the code and the
approved design. To determine this compliance often requires continuous or frequent inspection
and testing. Chapter 17 establishes these special inspection and testing standards as well as report-
ing of the wark to the building official.

Chapter 18 Soils and Foundations. Chapter 18 contains minimum requirements for design,
construction and resistance to water intrusion of foundation systems for buildings and other struc-
tures. It provides criteria for the geotechnical and structural considerations in the selection and
installation of adequate support for the loads transferred from the structure above. The uncertain-
ties of foundation construction make it extremely difficult to address every potential failure within
the text of the code. The chapter includes requirements for soils investigation and site preparation
for receiving a foundation including the allowed load-bearing values for soils and for protecting the
foundation from water intrusion. Section 1808 addresses the basic requirements for all foundation
types. Later sections address foundation requirements that are specific to shallow foundations and
deep foundations. Due care must be exercised in the planning and design of foundation systems
based on obtaining sufficient soils information, the use of accepted engineering procedures, experi-
ence and good technical judgment.

Chapter 19 Concrete. This chapter provides minimum accepted practices to the design and con-
struction of buildings and structural components using concrete-both plain and reinforced. Chapter
19 is formatted to parailel American Concrete Institute (ACY) 318, Building Code Requirements for
Structural Concrete. The chapter akso includes references to additional standards. Structural con-
crete must be designed and constructed to comply with this code and all fisted standards. There are
specific sections of the chapter addressing concrete slabs, anchorage to concrete, shotcrete, rein-
forced gypsum concrete and concrete-filled pipe columns. Because of the variable properties of
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provided to permit movement from sleeping units, activity
spaces and other occupied areas within the smoke com-
partment to other smoke compartments. ‘

308.6 Institutional Group I-4, day care facilities. This
group shall include buildings and structures occupied by
more than five persons of any age who receive custodial care
for fewer than 24 hours per day by persons other than parents
or guardians, relatives by blood, marriage or adoption, and in
a place other than the home of the person cared for. This
group shall include, but not be limited to, the following:

Adult day care

Child day care

308.6.1 Classification as Group E. A child day care facil-
ity that provides care for more than five but no more than
100 children 2/, years or less of age. where the rooms in
which the children are cared for are located on a level of
exit discharge serving such rooms and each of these child
care rooms has an exir door directly to the exterior, shall
be classified as Group E.

308.6.2 Within a place of religious worship. Rooms and
spaces within places of religious worship providing such
care during religious functions shall be classified as part of
the primary occupancy.

308.6.3 Five or fewer persons receiving care. A facility
having five or fewer persons receiving custodial care shall
be classified as part of the primary occupancy.

308.6.4 Five or fewer persons receiving care in a dwell-
ing unit. A facility such as the above within a dwelling
unit and having five or fewer persons receiving custodial
care shall be classified as a Group R-3 occupancy or shall
comply with the International Residential Code.

SECTION 309
MERCANTILE GROUP M

309.1 Mercantile Group M. Mercantile Group M occupancy
includes, among others, the use of a building or structure or a
portion thereof, for the display and sale of merchandise and
involves stocks of goods, wares or merchandise incidental to
such purposes and accessible to the public. Mercantile occu-
pancies shall include, but not be limited to, the following:

Department stores

Drug stores

Markets

Motor fuel-dispensing facilities
Retail or wholesale stores
Sales rooms

309.2 Quantity of hazardous materials. The aggregate
quantity of nonflammable solid and nonflammable or non-
combustible liquid hazardous materials stored or displayed in
a single control area of a Group M occupancy shall not
exceed the quantities in Table 414.2.5(1).

2012 INTERNATIONAL BUILDING CODE®

USE AND OCCUPANCY CLASSIFICATION

SECTION 310
RESIDENTIAL GROUP R

310.1 Residential Group R. Residential Group R includes,
among others, the use of a building or structure, or a portion
thereof, for sleeping purposes when not classified as an Insti-
tutional Group | or when not regulated by the International
Residential Code.

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

BOARDING HOUSE.

CONGREGATE LIVING FACILITIES.
DORMITORY.

GROUP HOME.

PERSONAL CARE SERVICE.
TRANSIENT.

310.3 Residential Group R-1. Residential occupancies con-
taining sleeping units where the occupants are primarily tran-
sient in nature, including:

Boarding houses (transient) with more than 10 occupants

Congregate living fucilities (transient) with more than 10
occupants

Hotels (transient)

Motels (transient)

310.4 Residential Group R-2. Residential occupancies con-
taining sleeping units or more than two dwelling units where
the occupants are primarily permanent in nature, including:

Apartment houses

Boarding houses (nontransient) with more than 16
occupants

Congregate living facilities (nontransient) with more
than 16 occupants

Convents

Dormitories

Fratemnities and sororities

Hotels (nontransient)

Live/work units

Monasteries

Motels (nontransient)

Vacation timeshare properties

310.5 Residential Group R-3. Residential occupancies
where the occupants are primarily permanent in nature and
not classified as Group R-1, R-2, R-4 or I, including:

Buildings that do not contain more than two dwelling
units

Boarding  houses
occupants

Boarding houses (transient) with 10 or fewer occupants

Care facilities that provide accommodations for five or
fewer persons receiving care

Congregate living facilities (nontransient) with 16 or
fewer occupants

Congregate living facilities (transient) with 10 or fewer
occupants

(nontransient) with 16 or fewer

49
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USE AND OCCUPANCY CLASSIFICATION

310.5.1 Care facilities within a dwelling. Care facilities
for five or fewer persons receiving care that are within a
single-family dwelling are permitted to comply with the
International Residential Code provided an automatic
sprinkler system is installed in accordance with Section
903.3.1.3 or with Section P2904 of the International Resi-
dential Code.

310.6 Residential Group R-4. This occupancy shall include
buildings, structures or portions thereof for more than five but
not more than 16 persons, excluding staff, who reside on a
24-hour basis in a supervised residential environment and
receive custodial care. The persons receiving care are capa-
ble of self-preservation. This group shall include, but not be
limited to, the following:

Alcohol and drug centers

Assisted living facilities

Congregate care facilities

Convalescent facilities

Group homes

Halfway houses

Residential board and custodial care facilities
Social rehabilitation facilities

Group R-4 occupancies shall meet the requirements for
construction as defined for Group R-3, except as otherwise
provided for in this code.

SECTION 311
STORAGE GROUP S

311.1 Storage Group S. Storage Group S occupancy
includes, among others, the use of a building or structure, or a
portion thereof, for storage that is not classified as a hazard-
ous occupancy.

311.2 Moderate-hazard storage, Group S-1. Buildings
occupied for storage uses that are not classified as Group S-2,
including, but not limited to, storage of the following:

Aerosols, Levels 2 and 3

Aircraft hangar (storage and repair)
Bags: cloth, burlap and paper
Bamboos and rattan

Baskets

Belting: canvas and leather

Books and paper in rolls or packs
Boots and shoes

Buttons, including cloth covered, pearl or bone
Cardboard and cardboard boxes
Clothing, woolen wearing apparel
Cordage

Dry boat storage (indoor)

Furniture

Furs

Glues, mucilage, pastes and size
Grains

Horns and combs, other than celluloid
Leather

Linoleum

Lumber

50

Motor vehicle repair garages complying with the
maximum allowable quantities of hazardous materials
listed in Table 307.1(1) (see Section 406.8)

Photo engravings

Resilient flooring

Silks

Soaps

Sugar

Tires, bulk storage of

Tobacco, cigars, cigarettes and snuff

Upholstery and mattresses

Wax candles

311.3 Low-hazard storage, Group S-2. Includes, among
others, buildings used for the storage of noncombustible
materials such as products on wood pallets or in paper cartons
with or without single thickness divisions; or in paper wrap-
pings. Such products are permitted to have a negligible
amount of plastic trim, such as knobs, handles or film wrap-
ping. Group S-2 storage uses shall include, but not be limited
to, storage of the following:

Asbestos

Beverages up to and including 16-percent alcohol in
metal, glass or ceramic containers

Cement in bags

Chalk and crayons

Dairy products in nonwaxed coated paper containers

Dry cell batteries

Electrical coils

Electrical motors

Empty cans

Food products

Foods in noncombustible containers

Fresh fruits and vegetables in nonplastic trays or
containers

Frozen foods

Glass

Glass bottles, empty or filled with noncombustible liquids

Gypsum board

Inert pigments

Ivory

Meats

Metal cabinets

Metal desks with plastic tops and trim

Metal parts

Metals

Mirrors

Oil-filled and other types of distribution transformers

Parking garages, open or enclosed

Porcelain and pottery

Stoves

Talc and soapstones

Washers and dryers

SECTION 312
UTILITY AND MISCELLANEOUS GROUP U
312.1 General. Buildings and structures of an accessory
character and miscellaneous structures not classified in any
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SPECIAL DETAILED REQUIREMENTS BASED ON USE AND QCCUPANCY

1103.2.13, the plumbing fixtures specified by Chapter 29
shall be accessible.

SECTION 420
GROUPS I-1, R-1, R-2, R-3

420.1 General. Occupancies in Groups I-1, R-1, R-2 and R-3
shall comply with the provisions of Sections 420.1 through
420.5 and other applicable provisions of this code.

420.2 Separation walls. Walls separating dwelling units in
the same building, walls separating sleeping units in the same
building and walls separating dwelling or sleeping units from
other occupancies contiguous to them in the same building
shall be constructed as fire partitions in accordance with Sec-
tion 708.

420.3 Horizontal separation. Floor assemblies separating
dwelling units in the same buildings, floor assemblies sepa-
rating sleeping units in the same building and floor assem-
blies separating dwelling or sleeping units from other
occupancies contiguous to them in the same building shall be
constructed as korizontal assemblies in accordance with Sec-
tion 711.

[F] 420.4 Automatic sprinkler system:. Group R occupan-
cies shall be equipped throughout with an automatic sprinkler
system in accordance with Section 903.2.8. Group I-1 occu-
pancies shall be equipped throughout with an automaric
sprinkler system in accordance with Section 903.2.6. Quick-
response or residential antomatic sprinklers shall be installed
in accordance with Section 903.3.2,

[F] 420.5 Smoke detection and fire alarm systems. Fire
alarm systems and smoke alarms shall be provided in Group
I-1, R-1 and R-2 occupancies in accordance with Sections
907.2.6, 907.2.8 and 907.2.9, respectively. Single-or multi-
ple-station smoke alarms shall be in accordance with Section
907.2.11.

SECTION 421
HYDROGEN CUTOFF ROOMS

[F1 421.1 General. Where required by the International Fire
Code, hydrogen cutoff rooms shall be designed and con-
structed in accordance with Sections 421.1 through 421.8.

[F] 421.2 Definitions. The following terms are defined in
Chapter 2:

GASEOUS HYDROGEN SYSTEM.
HYDROGEN CUTOFF ROOM.

[F] 421.3 Location. Hydrogen cutoff rooms shall not be
located below grade.

[F] 421.4 Design and construction. Hydrogen cutoff rooms
shall be classified with respect to occupancy in accordance
with Section 302.1 and separated from other areas of the
building by not less than 1-hour fire barriers constructed in
accordance with Section 707 or horizontal assemblies con-

2012 INTERNATIONAL BUILDING CODE®

structed in accordance with Section 711, or both; or as
required by Section 508.2, 508.3 or 508.4, as applicable.

[Fi 421.4.1 Opening protectives. Doors within the fire
barriers, including doors to corridors, shall be self-closing
in accordance with Section 716. Interior door openings
shall be electronically interlocked to prevent operation of
the hydrogen system when doors are opened or ajar or the
room shall be provided with a mechanical exhaust ventila-
tion system designed in accordance with Section
4214.1.1.

[F} 421.4.1.1 Ventilation alternative. Where an
exhaust system is used in lieu of the interlock system
required by Section 421.4.1, exhaust ventilation sys-
tems shall operate continucusly and shall be designed
to operate at a negative pressure in relation to the sur-
rounding area. The average velocity of ventilation at
the face of the door opening with the door in the fully
open position shall not be less than 60 feet per minute
(0.3048 m/s) and not less than 45 feet per minute
(0.2287 m/s) at any point in the door opening,

(K] 421.4.2 Windows, Operable windows in interior walls
shall not be permitted. Fixed windows shall be permitted
where in accordance with Section 716.

[F] 421.5 Ventilation. Cutoff rooms shall be provided with
mechanical ventilation in accordance with the applicable pro-
visions for repair garages in Chapter 5 of the International
Mechanical Code.

[F] 421.6 Gas detection system. Hydrogen cutoff rooms
shall be provided with an approved flammable gas detection
system in accordance with Sections 421.6.1 through 421.6.3.

[F]421.6.1 System design. The flammable gas detection
system shall be /isted for use with hydrogen and any other
flammable gases used in the room. The gas detection sys-
tem shall be designed to activate when the level of flam-
mable gas exceeds 25 percent of the lower flammability
limit (LFL) for the gas or mixtures present at their antici-
pated temperature and pressure,

[F] 421.6.2 Operation. Activation of the gas detection
system shall result in all of the following:

1. Initiation of distinct audible and visual alarm signals
both inside and outside of the cutoff room.

2. Activation of the mechanical ventilation sysiem.

[F] 421.6.3 Failure of the gas detection system. Failure
of the gas detection system shall result in activation of the
mechanical ventilation system, cessation of hydrogen gen-
eration and the sounding of a trouble signal in an approved
location.

{F] 421.7 Explosion control. Explosion control shall be pro-
vided in accordance with Chapter 9 of the International Fire
Code.

[F] 421.8 Standby power. Mechanical ventilation and gas
detection systems shall be connected to a standby power sys-
tem in accordance with Chapter 27,
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CHAPTER 6
TYPES OF CONSTRUCTION

SECTION 601
GENERAL

601.1 Scope. The provisions of this chapter shall control the
classification of buildings as to type of construction.

SECTION 602
CONSTRUCTION CLASSIFICATION

602.1 General. Buildings and structures erected or to be
erected, altered or extended in height or area shall be classi-
fied in one of the five construction types defined in Sections
602.2 through 602.5. The building elements shall have a fire-
resistance rating not less than that specified in Table 601 and
exterior walls shall have a fire-resistance rating not less than
that specified in Table 602. Where required to have a fire-
resistance rating by Table 601, building elements shall com-
ply with the applicable provisions of Section 703.2. The pro-
tection of openings, ducts and air transfer openings in
building elements shall not be required unless required by
other provisions of this code.

602.1.1 Minimum requirements. A building or portion
thereof shall not be required to conform to the details of a
type of construction higher than that type which meets the
minimum requirements based on occupancy even though

certain features of such a building actually conform to a
higher type of construction.

602.2 Types I and II. Types I and II construction are those
types of construction in which the building elements listed in
Table 601 are of noncombustible materials, except as permit-
ted in Section 603 and elsewhere in this code.

602.3 Type 1. Type II construction is that type of construc-
tion in which the exterior walls are of noncombustible materi-
als and the interior building elements are of any material
permitted by this code. Fire-retardant-treated wood traming
complying with Section 2303.2 shall be permitted within
exterior wall assemblies of a 2-hour rating or less.

602.4 Type IV. Type IV construction (Heavy Timber, HT) is
that type of construction in which the exterior walls are of
noncombustible materials and the interior building elements
are of solid or laminated wood without concealed spaces. The
details of Type IV construction shall comply with the provi-
sions of this section. Fire-retardant-treated wood traming
complying with Section 2303.2 shall be permitted within
exterior wall assemblies with a 2-hour rating or less. Mini-
mum solid sawn nominal dimensions are required for struc-
tures built using Type IV construction (HT). For glued-
laminated members the equivalent net finished width and
depths corresponding to the minimum nominal width and

TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)
i TYPEI TYPE Il TYPE Il TYPE IV TYPEV
BUILDING ELEMENT
B A B Al B HT Al

Primary structural frame® (see Section 202) 3¢ 24 1 0 1 HT 1 0
Bearing walls

Exterior" ¢ 3 2 I 0 2 2 2 1 0

Interior 3¢ 2 1 0 1 0 I/HT 1 0
Noﬂnbez%rmg walls and partitions See Table 602

Exterior

. .. See

N?ntziiar;?g walls and partitions 0 0 0 0 0 0 |section] 0 0

nene 602.4.6
Floor cn:nsn.'ucnon and associated secondary members ’ ) | 0 I 0 T | 0

(see Section 202)
Roof co‘nstr.uctlon and associated secondary members 1y b |be o b 0 HT 1be 0

(see Section 202) ‘

For SI: 1 foot = 304.8 mm.

a. Roof supports: Fire-resistance ratings of primary structural frame and bearing walls are permitted to be reduced by | hour where supporting a roof only.
b. Except in Group F-1, H, M and S-1 occupancies, fire protection of structural members shall not be required, including protection of roof framing and decking
where every part of the roof construction is 20 feet or more above any floor immediately below. Fire-retardant-treated wood members shall be allowed to be

used for such unprotected members.

c. In all occupancics, heavy timber shall be allowed where a 1-hour or less fire-resistance rating is required.

d. An approved automatic sprinkler system in accordance with Section 903.3.1.1 shall be allowed to be substituted for 1-hour fire-resistance-rated construction,
provided such system is not otherwise required by other provisions of the code or used for an allowable area increase in accordance with Section 506.3 or an
allowable height increase in accordance with Section 504.2. The 1-hour substitution for the fire resistance of exterior walls shall not be permitted.

aqa ™

. Not less than the fire-resistance rating as referenced in Section 704.10

2012 INTERNATIONAL BUILDING CODE®

. Not less than the fire-resistance rating required by other sections of this code.
. Not less than the fire-resistance rating based on fire separation distance (see Table 602).
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TYPES OF CONSTRUCTION

depths of solid sawn lumber are required as specified in Table
602.4.

TABLE 602.4
WOOD MEMBER SIZE EQUIVALENCIES

MINIMUM NOMINAL SOLID MINIMUM GLUED-LAMINATED
SAWN SIZE NET SIZE
Width, inch Depth, inch Width, inch Depth, inch
8 8 6%, 81,
6 10 S 10'/3
6 8 5 8,
6 6 5 6
4 6 3 67/

For SI: 1 inch =254 mm.

602.4.1 Columns. Wood columns shall be sawn or glued
laminated and shall be not less than 8 inches (203 mm),
nominal, in any dimension where supporting floor loads
and not less than 6 inches (152 mm) nominal in width and
not less than 8 inches (203 mm) nominal in depth where
supporting roof and ceiling loads only. Columns shall be
continuous or superimposed and connected in an approved
manner.

602.4.2 Floor framing. Wood beams and girders shall be
of sawn or glued-laminated timber and shall be not less
than 6 inches (152 mm) nominal in width and not less than
10 inches (254 mm) nominal in depth. Framed sawn or
glued-laminated timber arches, which spring from the
floor line and support floor loads, shall be not less than 8
inches (203 mm) nominal in any dimension. Framed tim-
ber trusses supporting floor loads shall have members of
not less than 8 inches (203 mm) nominal in any dimen-
sion.

602.4.3 Roof framing. Wood-tframe or glued-laminated
arches for roof construction, which spring from the floor
line or from grade and do not support tloor loads, shall
have members not less than 6 inches (152 mm) nominal in

width and have not less than 8 inches (203 mm) nominal
in depth for the lower half of the height and not less than 6
inches (152 mm) nominal in depth for the upper half.
Framed or glued-laminated arches for roof construction-
that spring from the top of walls or wall abutments, framed
timber trusses and other roof framing, which do not sup-
port floor loads, shall have members not less than 4 inches
(102 mm) nominal in width and not less than 6 inches (152
mm) nominal in depth. Spaced members shall be permit-
ted to be composed of two or more pieces not less than 3
inches (76 mm) nominal in thickness where blocked sol-
idly throughout their intervening spaces or where spaces
are tightly closed by a continuous wood cover plate of not
less than 2 inches (51 mm) nominal in thickness secured to
the underside of the members. Splice plates shall be not
less than 3 inches (76 mm) nominal in thickness. Where
protected by approved automatic sprinklers under the roof
deck, framing members shall be not less than 3 inches (76
mm) nominal in width.

602.4.4 Floors. Floors shall be without concealed spaces.
Wood floors shall be of sawn or glued-laminated planks,
splined or tongue-and-groove, of not less than 3 inches (76
mm) nominal in thickness covered with 1-inch (25 mm)
nominal dimension tongue-and-groove flooring, laid
crosswise or diagonally, or 0.5-inch (12.7 mm) particle-
board or planks not less than 4 inches (102 mm) nominal
in width set on edge close together and well spiked and
covered with l-inch (25 mm) nominal dimension flooring
or "/,-inch (12 mm) wood structural panel or 0.5-inch
(12.7 mm) particleboard. The lumber shall be laid so that
no continuous line of joints will occur except at points of
support. Floors shall not extend closer than 0.5 inch (12.7
mm) to walls. Such 0.5-inch (12.7 mm) space shall be cov-
ered by a molding fastened to the wall and so arranged that
it will not obstruct the swelling or shrinkage movements
of the floor. Corbeling of masonry walls under the floor
shall be permitted to be used in place of molding.

TABLE 602
FIRE-RESISTANCE RATING REQUIREMENTS FOR EXTERIOR WALLS BASED ON FIRE SEPARATION DISTANCE® &
FIRE SEPARATION DISTANCE = OCCUPANCY QOCCUPANCY
X {feet) TYPE OF CONSTRUCTION OCCUPANCY GROUP H' GROUP F-1,M,S-1° | GROUP A, B, E, F-2, I, R, 5-29, U
X <5 All 3 2 1
1A 3 > 1
<
3EX<10 Others 2 ] 1
1A, IB 2 0 19
10 < X < 30 [B, VB | 0 0
Others 1 1 ¢
X230 All 0 0 0

For SI: 1 foot = 304.8 mm.

a
. For special requirements for Group U occupancies, see Section 4006.3.
. See Section 7006.1.1 for party walls.

. Open parking garages complying with Scction 406 shall not be required to have a fire-resistance rating.
. The fire-resistance rating of an exterior wall is determined based upon the fire separation distance of the exterior wall and the story in which the wall is

=

oz

Load-bearing exterior walls shall also comply with the fire-resistance rating requirements of Table 601.

located.

. For special requirements for Group H occupancies, see Section 415.5.
. For special requirements for Group S aircralt hangars, see Section 412.4.1,
- Where Table 705.8 permits nonbearing exterior walls with unlimited area of unprotected openings, the required fire-resistance rating for the exterior walls is

0 hours.
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602.4.5 Roofs. Roofs shall be without concealed spaces
and wood roof decks shall be sawn or glued laminated,
splined or tongue-and-groove plank. not less than 2 inches
(51 mm) nominal in thickness, 1'/-inch-thick (32 mm)
wood structural panel (exterior glue), or of planks not less
than 3 inches (76 mm) nominal in width, set on edge close
together and laid as required for floors. Other types of
decking shall be permitted to be used if providing equiva-
lent fire resistance and structural properties.

602.4.6 Partitions. Partitions shall be of solid wood con-
struction formed by not less than two layers of 1-inch (25
mm) matched boards or laminated construction 4 inches
(102 mm) thick. or of 1-hour fire-resistance-rated con-
struction.

602.4.7 Exterior structural members. Where a horizon-
tal separation of 20 feet (6096 mm) or more is provided,
wood columns and arches conforming to heavy timber
sizes shall be permitted to be used externally.

602.5 Type V. Type V construction is that type of construc-
tion in which the structural elements, exterior walls and inte-
rior walls are of any materials permitted by this code.

SECTION 603
COMBUSTIBLE MATERIAL IN TYPE | AND i
CONSTRUCTION

603.1 Allowable materials. Combustible materials shall be
permitted in buildings of Type I or 1l construction in the fol-
lowing applications and in accordance with Sections 603.1.1
through 603.1.3:

1. Fire-retardant-treated wood shall be permitted in:

1.1. Nonbearing partitions where the required fire-
resistance rating is 2 hours or less.

1.2. Nonbearing exterior walls where fire-resistance
rated construction is not required.

1.3. Roof construction, including girders, trusses,
framing and decking.

Exception: In buildings of Type IA construction
exceeding two stories above grade plane, fire-retar-
dant-treated wood is not permitted in roof construction
where the vertical distance from the upper tloor to the
roof is less than 20 feet (6096 mm).

2. Thermal and acoustical insulation, other than foam
plastics, having a flame spread index of not more than
25.

Exceptions:

I. Insulation placed between two layers of non-
combustible materials without an intervening
airspace shall be allowed to have a flame
spread index of not more than 100.

1

Insulation installed between a finished floor
and solid decking without intervening airspace
shall be allowed to have a flame spread index
of not more than 200.

3. Foam plastics in accordance with Chapter 26.
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10.

11.

14.

15.

16.

22.

TYPES OF CONSTRUCTION

Roof coverings that have an A, B or C classifi-
cation.

. Interior floor finish and floor covering materi-

als installed in accordance with Section 804.

Millwork such as doors, door frames, window
sashes and frames.

. Interior wall and ceiling finishes installed in

accordance with Sections 801 and 803.
Trim installed in accordance with Section 806.

Where not installed greater than 15 feet (4572
mm) above grade, show windows, nailing or
furring strips and wooden bulkheads below
show windows, including their frames, aprons
and show cases.

Finish flooring installed in accordance with
Section 805.

Partitions dividing portions of stores, offices or
similar places occupied by one tenant only and
that do not establish a corridor serving an occu-
pant load of 30 or more shall be permitted to be
constructed of fire-retardant-treated wood, 1-
hour fire-resistance-rated construction or of
wood panels or similar light construction up to
6 feet (1829 mm) in height.

. Stages and platforms constructed in accordance

with Sections 410.3 and 410.4, respectively.

. Combustible exterior wall coverings, balconies

and similar projections and bay or oriel win-
dows in accordance with Chapter 14.

Blocking such as for handrails, millwork, cabi-
nets and window and door frames.

Light-transmitting plastics as permitted by
Chapter 26.

Mastics and caulking materials applied to pro-
vide flexible seals between components of exte-
rior wall construction.

. Exterior plastic veneer installed in accordance

with Section 2605.2.

. Nailing or furring strips as permitted by Section

803.4.

. Heavy timber as permitted by Note ¢ to Table

601 and Sections 602.4.7 and 1406.3.

Aggregates, component materials and admix-
tures as permitted by Section 703.2.2.

Sprayed fire-resistant materials and intumes-
cent and mastic fire-resistant coatings, deter-
mined on the basis of fire-resistance tests in
accordance with Section 703.2 and installed in
accordance with Sections 1705.13 and 1705.14,
respectively.

Materials used to protect penetrations in fire-
resistance-rated assemblies in accordance with
Section 714.
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TYPES OF CONSTRUCTION

23. Materials used to protect joints in fire-resis-
tance-rated assemblies in accordance with Sec-
tion 715.

24. Materials allowed in the concealed spaces of
buildings of Types I and II construction in
accordance with Section 718.5.

25. Materials exposed within plenums complying
with Section 602 of the International Mechani-
cal Code.

603.1.1 Ducts. The use of nonmetallic ducts shall be per-
mitted where installed in accordance with the limitations
of the International Mechanical Code.

603.1.2 Piping. The use of combustible piping materials
shall be permitted where installed in accordance with the
limitations of the International Mechanical Code and the
International Plumbing Code.

603.1.3 Electrical. The use of electrical wiring methods
with combustible insulation, tubing, raceways and related
components shall be permitted where installed in accor-
dance with the limitations of this code.
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CHAPTER 7
FIRE AND SMOKE PROTECTION FEATURES

SECTION 701
GENERAL

701.1 Scope. The provisions of this chapter shall govern the
materials, systems and assemblies used for structural fire
resistance and fire-resistance-rated construction separation of
adjacent spaces to safeguard against the spread of fire and
smoke within a building and the spread of fire to or from
buildings.

701.2 Multiple use fire assemblies. Fire assemblies that
serve multiple purposes in a building shall comply with all of
the requirements that are applicable for each of the individual
fire assemblies.

SECTION 702
DEFINITIONS

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

ANNULAR SPACE.

BUILDING ELEMENT.

CEILING RADIATION DAMPER.
COMBINATION FIRE/SMOKE DAMPER.
DAMPER.

DRAFTSTOP

F RATING.

FIRE BARRIER.

FIRE DAMPER.

FIRE DOOR.

FIRE DOOR ASSEMBLY.

FIRE PARTITION.

FIRE PROTECTION RATING.
FIRE-RATED GLAZING.

FIRE RESISTANCE.
FIRE-RESISTANCE RATING.
FIRE-RESISTANT JOINT SYSTEM.
FIRE SEPARATION DISTANCE.
FIRE WALL.

FIRE WINDOW ASSEMBLY.
FIREBLOCKING.

FLOOR FIRE DOOR ASSEMBLY.
HORIZONTAL ASSEMBLY.
JOINT.

L RATING.

MEMBRANE PENETRATION.

2012 INTERNATIONAL BUILDING CODE®

MEMBRANE-PENETRATION FIRESTOP.
MEMBRANE-PENETRATION FIRESTOP SYSTEM.
MINERAL FIBER.

MINERAL WOOL.

PENETRATION FIRESTOP.

SELF-CLOSING.

SHAFT.

SHAFT ENCLOSURE.

SMOKE BARRIER.

SMOKE COMPARTMENT.

SMOKE DAMPER.

SPLICE.

T RATING.

THROUGH PENETRATION.
THROUGH-PENETRATION FIRESTOP SYSTEM.

SECTION 703
FIRE-RESISTANCE RATINGS AND FIRE TESTS

703.1 Scope. Materials prescribed herein for fire resistance
shall conform to the requirements of this chapter.

703.2 Fire-resistance ratings. The fire-resistance rating of
building elements, components or assemblies shall be deter-
mined in accordance with the test procedures set forth in
ASTME 119 or UL 263 or in accordance with Section 703.3.
Where materials, systems or devices that have not been tested
as part of a fire-resistance-rated assembly are incorporated
into the building element, component or assembly, sufficient
data shall be made available to the building official to show
that the required fire-resistance rating is not reduced. Materi-
als and methods of construction used to protect joints and
penetrations in fire-resistance-rated building elements, com-
ponents or assemblies shall not reduce the required fire-resis-
tance rating.

Exception: In determining the fire-resistance rating of
exterior bearing walls, compliance with the ASTM E 119
or UL 263 criteria for unexposed surface temperature rise
and ignition of cotton waste due to passage of flame or
gases is required only for a period of time corresponding
to the required fire-resistance rating of an exterior non-
bearing wall with the same fire separation distance, and in
a building of the same group. When the fire-resistance rat-
ing determined in accordance with this exception exceeds
the fire-resistance rating determined in accordance with
ASTM E 119 or UL 263, the fire exposure time period,
water pressure and application duration criteria for the
hose stream test of ASTM E 119 or UL 263 shall be based
upon the fire-resistance rating determined in accordance
with this exception.
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FIRE AND SMOKE PROTECTION FEATURES

703.2.1 Nonsymmetrical wall construction. Interior
walls and partitions of nonsymmetrical construction shall
be tested with both faces exposed to the furnace, and the
assigned fire-resistance rating shall be the shortest dura-
tion obtained from the two tests conducted in compliance
with ASTM E 119 or UL 263. When evidence is furnished
to show that the wall was tested with the least fire-resistant
side exposed to the furnace, subject to acceptance of the
building official, the wall need not be subjected to tests
from the opposite side (see Section 705.5 for exterior
walls).

703.2.2 Combustible components. Combustible aggre-
gates are permitted in gypsum and Portland cement con-
crete mixtures for fire-resistance-rated construction. Any
component material or admixture is permitted in assem-
blies if the resulting tested assembly meets the fire-resis-
tance test requirements of this code.

703.2.3 Restrained classification. Fire-resistance-rated
assemblies tested under ASTM E 119 or UL 263 shall not
be considered to be restrained unless evidence satisfactory
to the building official is furnished by the registered
design professional showing that the construction qualifies
for a restrained classification in accordance with ASTM E
119 or UL 263. Restrained construction shall be identified
on the plans.

703.3 Alternative methods for determining fire resistance.
The application of any of the alternative methods listed in this
section shall be based on the fire exposure and acceptance
criteria specified in ASTM E 119 or UL 263. The required
fire resistance of a building element, component or assembly
shall be permitted to be established by any of the following
methods or procedures:

1. Fire-resistance designs documented in sources.

2. Prescriptive designs of fire-resistance-rated building
elements, components or assemblies as prescribed in
Section 721.

3. Calculations in accordance with Section 722.

4. Engineering analysis based on a comparison of build-
ing element, component or assemblies designs having
fire-resistance ratings as determined by the test proce-
dures set forth in ASTM E 119 or UL 263.

5. Alternative protection methods as allowed by Section
104.11.

703.4 Automatic sprinklers. Under the prescriptive fire-
resistance requirements of the International Building Code,
the fire-resistance rating of a building element, component or
assembly shall be established without the use of automatic
sprinklers or any other fire suppression system being incor-
porated as part of the assembly tested in accordance with the
fire exposure, procedures, and acceptance criteria specified in
ASTM E 119 or UL 263. However, this section shall not pro-
hibit or limit the duties and powers of the building official
allowed by Sections 104.10 and 104.11.

703.5 Noncombustibility tests. The tests indicated in Sec-
tions 703.5.1 and 703.5.2 shall serve as criteria for accep-
tance of building materials as set forth in Sections 602.2,

112

602.3 and 602.4 in Type I, II, IIT and IV construction. The
term “‘noncombustible” does not apply to the flame spread
characteristics of interior finish or trim materials. A material
shall not be classified as a noncombustible building construc-
tion material if it is subject to an increase in combustibility or
flame spread beyond the limitations herein established
through the effects of age, moisture or other atmospheric con-
ditions.

703.5.1 Elementary materials. Materials required to be
noncombustible shall be tested in accordance with ASTM
E 136.

703.5.2 Composite materials. Materials having a struc-
tural base of noncombustible material as determined in
accordance with Section 703.5.1 with a surfacing not more
than 0.125 inch (3.18 mm) thick that has a flame spread
index not greater than 50 when tested in accordance with
ASTM E 84 or UL 723 shall be acceptable as noncombus-
tible materials.

703.6 Fire-resistance-rated glazing. Fire-resistance-rated
glazing, when tested in accordance with ASTM E 119 or UL
263 and complying with the requirements of Section 707,
shall be permitted. Fire-resistance-rated glazing shall bear a
label marked in accordance with Table 716.3 issued by an
agency and shall be permanently identified on the glazing.

703.7 Marking and identification. Fire walls, fire barriers,

fire partitions, smoke barriers and smoke partitions or any

other wall required to have protected openings or penetra-
tions shall be effectively and permanently identified with
signs or stenciling. Such identification shall:

1. Be located in accessible concealed floor, floor-ceiling
or attic spaces;

2. Be located within 15 feet (4572 mm ) of the end of each
wall and at intervals not exceeding 30 feet (9144 mm)
measured horizontally along the wall or partition; and

3. Include lettering not less than 3 inches (76 mm ) in
height with a minimum 3/8 inch (9.5 mm) stroke in a
contrasting color incorporating the suggested wording.
“FIRE AND/OR SMOKE BARRIER—PROTECT
ALL OPENINGS” or other wording.

Exception: Walls in Group R-2 occupancies that do
not have a removable decorative ceiling allowing
access to the concealed space.

SECTION 704
FIRE-RESISTANCE RATING OF
STRUCTURAL MEMBERS

704.1 Requirements. The fire-resistance ratings of struc-
tural members and assemblies shall comply with this section
and the requirements for the type of construction as specified
in Table 601. The fire-resistance ratings shall not be less than
the ratings required for the fire-resistance-rated assemblies
supported by the structural members.

Exception: Fire barriers, fire partitions, smoke barriers
and horizontal assemblies as provided in Sections 707.5,
708.4,709.4 and 711.4, respectively.
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704.2 Column protection. Where columns are required to
have protection to be fire-resistance rated, the entire column
shall be provided individual encasement protection by pro-
tecting it on all sides for the full column length, including
connections to other structural members, with materials hav-
ing the required fire-resistance rating. Where the column
extends through a ceiling, the encasement protection shall be
continuous from the top of the foundation or floor/ceiling
assembly below through the ceiling space to the top of the
column.

704.3 Protection of the primary structural frame other
than columns. Members of the primary structural frame
other than columns that are required to have protection to
achieve a fire-resistance rating and support more than two
floors or one floor and roof, or support a load-bearing wall or
a nonload-bearing wall more than two stories high, shall be
provided individual encasement protection by protecting
them on all sides for the full length, including connections to
other structural members, with materials having the required
fire-resistance rating.
Exception: Individual encasement protection on all sides
shall be permitted on all exposed sides provided the extent
of protection is in accordance with the required fire-resis-
tance rating, as determined in Section 703.

704.4 Protection of secondary members. Secondary mem-
bers that are required to have a fire-resisiance rating shall be
protected by individual encasement protection, by the mem-
brane or ceiling of a horizontal assembly in accordance with
Section 711, or by a combination of both.

704.4.1 Light-frame construction. King studs and
boundary elements that are integral elements in load-bear-
ing walls of light-frame construction shall be permitted to
have required fire-resistance ratings provided by the
membrane protection provided for the load-bearing wall.

704.5 Truss protection. The required thickness and con-
struction of fire-resistance-rated assemblies enclosing trusses
shall be based on the results of full-scale tests or combina-
tions of tests on truss components or on approved calcula-
tions based on such tests that satisfuctorily demonstrate that
the assembly has the required fire resistance.

704.6 Attachments to structural members. The edges of
lugs, brackets, rivets and bolt heads attached to structural
members shall be permitted to extend to within 1 inch (25
min) of the surface of the fire protection.

704.7 Reinforcing. Thickness of protection for concrete or
masonry reinforcement shall be measured to the outside of
the reinforcement except that stirrups and spiral reinforce-
ment ties are permitted to project not more than 0.5-inch
(12.7 mm) into the protection.

704.8 Embedments and enclosures. Pipes, wires, conduits,
ducts or other service facilities shall not be embedded in the
required fire protective covering of a structural member that
is required to be individually encased.

704.9 Impact protection. Where the fire protective covering
of a structural member is subject to impact damage from
moving vehicles, the handling of merchandise or other activ-
ity, the fire protective covering shall be protected by corner
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guards or by a substantial jacket of metal or other noncom-
bustible material to a height adequate to provide full protec-
tion, but not less than 5 feet (1524 mm) from the finished
floor.

Exception: Corner protection is not required on concrete
columns in open or enclosed parking garages.

704.10 Exterior structural members. Load-bearing struc-
tural members located within the exterior walls or on the out-
side of a building or structure shall be provided with the
highest fire-resistance rating as determined in accordance
with the following:

1. As required by Table 601 for the type of building ele-
ment based on the type of construction of the building;

OS]

. As required by Table 601 for exterior bearing walls
based on the type of construction; and

3. As required by Table 602 for exterior walls based on
the fire separation distance.

704.11 Bottom flange protection. Fire protection is not
required at the bottom flange of lintels, shelf angles and
plates, spanning not more than 6 feet 4 inches (1931 mm)
whether part of the primary structural frame or not, and from
the bottom flange of lintels, shelf angles and plates not part of
the structural frame, regardless of span.

704.12 Seismic isolation systems. Fire-resistance ratings for
the isolation system shall meet the fire-resistance rating
required for the columns, walls or other structural elements in
which the isolation system is installed in accordance with
Table 601. Isolation systems required to have a fire-resis-
tance rating shall be protected with approved materials or
construction assemblies designed to provide the same degree
of fire resistance as the structural element in which it is
installed when tested in accordance with ASTM E 119 or UL
263 (see Section 703.2).

Such isolation system protection applied to isolator units
shall be capable of retarding the transfer of heat to the isolator
unit in such a manner that the required gravity load-carrying
capacity of the isolator unit will not be impaired after expo-
sure to the standard time-temperature curve fire test pre-
scribed in ASTM E 119 or UL 263 for a duration not less than
that required for the fire-resistance rating of the structure ele-
ment in which it is installed.

Such isolation system protection applied to isolator units
shall be suitably designed and securely installed so as not to
dislodge. loosen, sustain damage or otherwise impair its abil-
ity to accommodate the seismic movements for which the iso-
lator unit is designed and to maintain its integrity for the
purpose of providing the required fire-resistance protection.

704.13 Sprayed fire-resistant materials (SFRM). Sprayed
fire-resistant materials (SFRM) shall comply with Sections
704.13.1 through 704.13.5.

704.13.1 Fire-resistance rating. The application of
SFRM shall be consistent with the fire-resistance rating
and the listing, including, but not limited to, minimum
thickness and dry density of the applied SFRM. method of
application, substrate surface conditions and the use of
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bonding adhesives, sealants, reinforcing or other materi-
als.

704.13.2 Manufacturer’s installation instructions. The
application of SFRM shall be in accordance with the man-
ufacturer's installation instructions. The instructions shall
include, but are not limited to. substrate temperatures and
surface conditions and SFRM handling, storage, mixing,
conveyance, method of application, curing and ventilation.

704.13.3 Substrate condition. The SFRM shall be
applied to a substrate in compliance with Sections
704.13.3.1 through 704.13.3.2.

704.13.3.1 Surface conditions. Substrates to receive
SFRM shall be free of dirt, oil, grease, release agents,
loose scale and any other condition that prevents adhe-
sion. The substrates shall also be free of primers, paints
and encapsulants other than those fire tested and listed
by a nationally recognized testing agency. Primed,
painted or encapsulated steel shall be allowed, provided
that testing has demonstrated that required adhesion is
maintained.

704.13.3.2 Primers, paints and encapsulants. Where
the SFRM is to be applied over primers. paints or
encapsulants other than those specified in the listing,
the material shall be field tested in accordance with
ASTM E 736. Where testing of the SFRM with prim-
ers, paints or encapsulants demonstrates that required
adhesion is maintained, SFRM shall be permitted to be
applied to primed, painted or encapsulated wide flange
steel shapes in accordance with the following condi-
tions:

1. The beam flange width does not exceed 12 inches
(305 mm); or

2. The column flange width does not exceed 16
inches (400 mm); or

3. The beam or column web depth does not exceed
16 inches (400 mm).

4. The average and minimum bond strength values
shall be determined based on a minimum of five
bond tests conducted in accordance with ASTM
E 736. Bond tests conducted in accordance with
ASTM E 736 shall indicate a minimum average
bond strength of 80 percent and a minimum indi-
vidual bond strength of 50 percent, when com-
pared to the bond strength of the SFRM as
applied to clean uncoated '-inch thick (3 mm)
steel plate.

704.13.4 Temperature. A minimum ambient and sub-
strate temperature of 40°F (4.44°C) shall be maintained
during and for a minimum of 24 hours after the application
of the SFRM, unless the manufacturer’s installation
instructions allow otherwise.

704.13.5 Finished condition. The finished condition of
SFRM applied to structural members or assemblies shall
not, upon complete drying or curing, exhibit cracks, voids,
spalls, delamination or any exposure of the substrate. Sur-
face irregularities of SFRM shall be deemed acceptable.
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SECTION 705
EXTERIOR WALLS

705.1 General. Exterior walls shall comply with this section.

705.2 Projections. Cornices, eave overhangs, exterior balco-
nies and similar projections extending beyond the exterior
wall shall conform to the requirements of this section and
Section 1406. Exterior egress balconies and exterior exit
stairways and ramps shall also comply with Sections 1019
and 1026, respectively. Projections shall not extend any
closer to the line used to determine the fire separation dis-
tance than shown in Table 705.2.

TABLE 705.2
MINIMUM DISTANCE OF PROJECTION

FIRE SEPARATION DISTANCE MINIMUM DISTANCE FROM LINE
(FSD) USED TO DETERMINE FSD

0 feet to less than 2 feet Projections not permitted

2 feet to less than 5 feet 24 inches

5 feet or greater 40 inches

For SI: 1 foot = 304.8 mm: | inch = 25.4 mm.

Exception: Buildings on the same lot and considered as
portions of one building in accordance with Section 705.3
are not required to comply with this section.

705.2.1 Type I and II construction. Projections from
walls of Type I or Il construction shall be of noncombusti-
ble materials or combustible materials as allowed by Sec-
tions 1406.3 and 1406.4.

705.2.2 Type 111, IV or V construction. Projections from
walls of Type II, IV or V construction shall be of any
approved material.

705.2.3 Combustible projections. Combustible projec-
tions extending to within 5 feet (1524 min) of the line used
to determine the fire separation distance, or located where
openings are not permitted, or where protection of some
openings is required shall be of at least 1-hour fire-resis-
tance-rated construction, Type 1V construction, fire-retar-
dant-treated wood or as required by Section 1406.3.

Exception: Type VB construction shall be allowed for
combustible projections in Group R-3 and U occupan-
cies with a fire separation distance greater than or equal
to 5 feet (1524 mm).

705.3 Buildings on the same lot. For the purposes of deter-
mining the required wall and opening protection, projections
and roof-covering requirements, buildings on the same lot
shall be assumed to have an imaginary line between them.

Where a new building is to be erected on the same lot as
an existing building, the location of the assumed imaginary
line with relation to the existing building shall be such that
the exterior wall and opening protection of the existing build-
ing meet the criteria as set forth in Sections 705.5 and 705.8.

Exception: Two or more buildings on the same lot shall
either be regulated as separate buildings or shall be consid-
ered as portions of one building if the aggregate area of
such buildings is within the limits specified in Chapter 5
for a single building. Where the buildings contain different
occupancy groups or are of different types of construction,
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the area shall be that allowed for the most restrictive occu- resistance rating required in Tables 601 and 602 for the exte-
pancy or construction. rior wall.
705.4 Materials. Exterior walls shall be of materials permit- 705.7 Unexposed surface temperature. Where protected
ted by the building type of construction. openings are not limited by Section 705.8, the limitation on

the rise of temperature on the unexposed surface of exterior
walls as required by ASTM E 119 or UL 263 shall not apply.
Where protected openings are limited by Section 705.8, the
limitation on the rise of temperature on the unexposed surface
of exrerior walls as required by ASTM E 119 or UL 263 shall
not apply provided that a correction is made for radiation
from the unexposed exterior wall surface in accordance with

705.5 Fire-resistance ratings. Exterior walls shall be fire-
resistance rated in accordance with Tables 601 and 602 and
this section. The required fire-resistance rating of exterior
walls with a fire separation distance ot greater than 10 feet
(3048 mm) shall be rated for exposure to fire from the inside.
The required fire-resistance rating of exterior walls with a
fire separation distance of less than or equal to 10 feet (3048 . .
mm) shall be rated for exposure to fire from both sides. the following formula:

705.6 Structural stability. The wall shall extend to the A=A+ AXF,) (Equation 7-1)
height required by Section 705.11 and shall have sufficient where:

struct.ural st{xbilit.y s.uch that it will rgﬂmaiq in plgce for the A, = Equivalent area of protected openings.

duration of time indicated by the required fire-resistance rat- ¢ ) h

ing. Where exterior walls have a minimum fire separation A = Actual area of protected openings.

distance of not less than 30 feet (9144 mm), interior structural A, = Area of exterior wall surface in the story under
elements which brace the exterior wall but which are not . consideration exclusive of openings, on which the
located within the plane of the exterior wall shall have the temperature limitations of ASTM E 119 or UL 263 for
minimum fire-resistance rating required in Table 601 for that walls are exceeded.

structural element. Struclurg} elements which brace the exte- = An “equivalent opening factor” derived from Figure
rior wall but are located outside of the exterior wall or within e ©

705.7 based on the average temperature of the
unexposed wall surface and the fire-resistance rating
of the wall.

the plane of the exterior wall shall have the minimum fire-
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705.8 Openings. Openings in exterior walls shall comply 1.2.

with Sections 705.8.1 through 705.8.6.

705.8.1 Allowable area of openings. The maximum area
of unprotected and protected openings permitted in an
exterior wall in any story of a building shall not exceed the
percentages specified in Table 705.8.

Where the wall faces an unoccupied
space. The unoccupied space shall be on
the same lot or dedicated for public use,
shall not be less than 30 feet (9144 mm)
in width and shall have access from a
street by a posted fire lane in accordance
with the International Fire Code.

Exceptions: . . 2. Buildings whose exterior bearing walls, exterior
1. In other than Group H occupancies, unhmi‘led nonbearing walls and exterior primary structural
unprotected openings are permitted in the first frame are not required to be fire-resistance rated
story above grade plane either: shall be permitted to have unlimited unprotected
1.1. Where the wall faces a street and has a openings.
fire separation distance of more than 15 705.8.2 Protected openings. Where openings are required
feet (4572 mm); or to be protected, fire doors and fire shutters shall comply
TABLE 705.8
MAXIMUM AREA OF EXTERIOR WALL OPENINGS BASED ON
FIRE SEPABATION DISTANCE AND DEGREE OF OPENING PROTECTION
FIRE SEPARATION DISTANCE (feet) DEGREE OF OPENING PROTECTION ALLOWABLE AREA®
Unprotected, Nonsprinklered (UP, NS) Not Permitted
0 to less than 3%°¢ Unprotected, Sprinklered (UP, S)' Not Permitted
Protected (P) Not Permitted
Unprotected, Nonsprinklered (UP, NS) Not Permitted
3 to less than 5%¢ Unprotected, Sprinklered (UP, S 15%
Protected (P) 15%
Unprotected, Nonsprinklered (UP, NS) 10%"
5 to less than 105" Unprotected, Sprinklered (UP, S)' 25%
Protected (P) 25%
Unprotected, Nonsprinklered (UP, NS) 15%"
10 to less than 15%%# Unprotected, Sprinklered (UP, S)' 45%
Protected (P) 45%
Unprotected, Nonsprinklered (UP, NS) 25%
15 to less than 20"2 Unprotected, Sprinklered (UP, SY 75%
Protected (P) 5%
Unprotected, Nonsprinklered (UP, NS) 45% ]
20 to less than 25%# Unprotected, Sprinklered (UP, S)' No Limit
Protected (P) No Limit
Unprotected, Nonsprinklered (UP, NS) T0%
25 to less than 302 Unprotected, Sprinklered (UP, S)’ No Limit
Protected (P) No Limit
Unprotected, Nonsprinklered (UP, NS) No Limit
30 or greater Unprotected, Sprinklered (UP, S)’ Not Required
Protected (P) Not Required

For SI: 1 foot = 3048 mm.

UP, NS = Unprotected openings in buildings not equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1.
UP, S = Unprotected openings in buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1.

P = Openings protected with an opening protective assembly in accordance with Section 705.8.2.
Values indicated are the percentage of the area of the exterior wall, per story.

=

a.

b. For the requirements for fire walls of buildings with differing heights, see Section 706.6.1.

¢. For openings in a fire wall for buildings on the same lot. see Section 706.8.

d. The maximum percentage of unprotected and protected openings shall be 25 percent for Group R-3 occupancies.

e. Unprotected openings shall not be permitted for openings with a fire separation distance of less than 15 feel for Group H-2 and H-3 occupancies.

f. The arca of unprotected and protected openings shall not be limited for Group R-3 occupancies, with a fire separation distance of 5 feet or greater.

¢. The area ol openings in an open parking structure with a tire separation distance of 10 feet or greater shall not be limited.

h. Includes buildings accessory to Group R-3.

i. Not applicable to Group H-1. H-2 and H-3 occupancies.

J. For special requirements for Group U occuparncies, see Section 406.3.2.
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with Section 716.5 and fire window assemblies shall com-
ply with Section 716.6.

Exception: Opening protectives are not required where
the building is equipped throughout with an automatic
sprinkler system in accordance with Section 903.3.1.1
and the exterior openings are protected by a water cur-
tain using automatic sprinklers approved for that use.

705.8.3 Unprotected openings. Where unprotected open-
ings are permitted, windows and doors shall be con-
structed of any approved materials. Glazing shall conform
to the requirements of Chapters 24 and 26.

705.8.4 Mixed openings. Where both unprotected and
protected openings are located in the exterior wall in any
story of a building, the total area of openings shall be
determined in accordance with the following:

(AJa)+(Aja)<1 (Equation 7-2)

ror

FIRE AND SMOKE PROTECTION FEATURES

imaginary line and the adjacent building or structure is less
than 15 feet (4572 mm).

Exceptions:

1. Opening protectives are not required where the
roof assembly of the adjacent building or struc-
ture has a fire-resistance rating of not less than 1
hour for a minimum distance of 10 feet (3048
mm) from the exterior wall facing the imaginary
line and the entire length and span of the support-
ing elements for the fire-resistance-rated roof
assembly has a fire-resistance rating of not less
than 1 hour.

2. Buildings on the same lot and considered as por-
tions of one building in accordance with Section
705.3 are not required to comply with Section
705.8.6.

705.9 Joints. Joints made in or between exterior walls
required by this section to have a fire-resistance rating shall
comply with Section 715.

where:

A, _ Actual area of protected openings, or the equivalent

area of protected openings, A, (see Section 705.7).

) Exception: Joints in exterior walls that are permitted to
a, _ Allowable area of protected openings. have unprotected openings.

A, _ Actual area of unprotected openings. 705.9.1 Voids. The void created at the intersection of a

floot/ceiling assembly and an exterior curtain wall assem-
bly shall be protected in accordance with Section 715.4.

a, _ Allowable area of unprotected openings.

705.8.5 Vertical separation of openings. Openings in
exterior walls in adjacent stories shall be separated verti-
cally to protect against fire spread on the exterior of the
buildings where the openings are within 5 feet (1524 mm)
of each other horizontally and the opening in the lower

705.10 Ducts and air transfer openings. Penetrations by air
ducts and air transfer openings in fire-resistance-rated exte-
rior walls required to have protected openings shall comply
with Section 717.

story is not a protected opening with a fire protection rat-
ing of not less than */, hour. Such openings shall be sepa-
rated vertically at least 3 feet (914 mm) by spandrel
girders, exterior walls or other similar assemblies that
have a fire-resistance rating of at least 1 hour or by flame
barriers that extend horizontally at least 30 inches (762
mm) beyond the exterior wall. Flame barriers shall also
have a fire-resistance rating of at least 1 hour. The unex-
posed surface temperature limitations specified in ASTM
E 119 or UL 263 shall not apply to the flame barriers or
vertical separation unless otherwise required by the provi-
sions of this code.

Exceptions:

1. This section shall not apply to buildings that are
three stories or less above grade plane.

2. This section shall not apply to buildings equipped
throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1 or 903.3.1.2.

3. Open parking garages.

705.8.6 Vertical exposure. For buildings on the same lot,
opening protectives having a fire protection rating of not
less than */, hour shall be provided in every opening that is
less than 15 feet (4572 mm) vertically above the roof of an
adjacent building or structure based on assuming an imag-
inary line between them. The opening protectives are
required where the fire separation distance between the

2012 INTERNATIONAL BUILDING CODE®

Exception: Foundation vents installed in accordance with
this code are permitted.

705.11 Parapets. Parapets shall be provided on exterior
walls of buildings.

Exceptions: A parapet need not be provided on an exte-
rior wall where any of the following conditions exist:

1. The wall is not required to be fire-resistance rated in
accordance with Table 602 because of fire separa-
tion distance.

2. The building has an area of not more than 1,000
square feet (93 m?) on any floor.

3. Walls that terminate at roofs of not less than 2-hour
fire-resistance-rated construction or where the roof,
including the deck or slab and supporting construc-
tion, is constructed entirely of noncombustible mate-
rials.

4. One-hour fire-resistance-rated exterior walls that
terminate at the underside of the roof sheathing,
deck or slab, provided:

4.1. Where the roof/ceiling framing elements are
parallel to the walls, such framing and ele-
ments supporting such framing shall not be
of less than 1-hour fire-resistance-rated con-
struction for a width of 4 feet (1220 mm) for
Groups R and U and 10 feet (3048 mm) for
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FIRE AND SMOKE PROTECTION FEATURES

other occupancies, measured from the inte-
rior side of the wall.

4.2. Where roof/ceiling framing elements are not
parallel to the wall, the entire span of such
framing and elements supporting such fram-
ing shall not be of less than 1-hour fire-resis-
tance-rated construction.

4.3. Openings in the roof shall not be located
within 5§ feet (1524 mm) of the 1-hour fire-
resistance-rated exterior wall for Groups R
and U and 10 feet (3048 mm) for other occu-
pancies, measured from the interior side of
the wall.

4.4. The entire building shall be provided with
not less than a Class B roof covering.

5. In Groups R-2 and R-3 where the entire building is
provided with a Class C roof covering, the exterior
wall shall be permitted to terminate at the underside
of the roof sheathing or deck in Type III, IV and V
construction, provided:

5.1. The roof sheathing or deck is constructed of
approved noncombustible materials or of
fire-retardant-treated wood for a distance of
4 feet (1220 mm); or

5.2. The roof is protected with 0.625-inch (16
mm) Type X gypsum board directly beneath
the underside of the roof sheathing or deck,
supported by a minimum of nominal 2-inch
(51 mm) ledgers attached to the sides of the
roof framing members for a minimum dis-
tance of 4 feet (1220 mm).

6. Where the wall is permitted to have at least 25 per-
cent of the exterior wall areas containing unpro-
tected openings based on fire separation distance as
determined in accordance with Section 705.8.

705.11.1 Parapet construction. Parapets shall have the
same fire-resistance rating as that required for the sup-
porting wall, and on any side adjacent to a roof surface,
shall have noncombustible faces for the uppermost 18
inches (457 mm), including counterflashing and coping
materials. The height of the parapet shall not be less than
30 inches (762 mm) above the point where the roof surface
and the wall intersect. Where the roof slopes toward a par-
apet at a slope greater than two units vertical in 12 units
horizontal (16.7-percent slope), the parapet shall extend to
the same height as any portion of the roof within a fire
separation distance where protection of wall openings is
required, but in no case shall the height be less than 30
inches (762 mm).

SECTION 706
FIRE WALLS

706.1 General. Each portion of a building separated by one
or more fire walls that comply with the provisions of this sec-
tion shall be considered a separate building. The extent and
location of such fire walls shall provide a complete separa-

118

tion. Where a fire wall also separates occupancies that are
required to be separated by a fire barrier wall, the most
restrictive requirements of each separation shall apply.

706.1.1 Party walls. Any wall located on a lor line
between adjacent buildings, which is used or adapted for
joint service between the two buildings, shall be con-
structed as a fire wall in accordance with Section 706.
Party walls shall be constructed without openings and
shall create separate buildings.

Exception: Openings in a party wall separating an

anchor building and a mall shall be in accordance with

Section 402.7.3.1.

706.2 Structural stability. Fire walls shall have sufficient
structural stability under fire conditions to allow collapse of
construction on either side without collapse of the wall for the
duration of time indicated by the required fire-resistance rat-
ing or shall be constructed as double fire walls in accordance
with NFPA 221.

706.3 Materials. Fire walls shall be of any approved non-
combustible materials.

Exception: Buildings of Type V construction.
706.4 Fire-resistance rating. Fire walls shall have a fire-
resistance rating of not less than that required by Table
706.4.

TABLE 706.4
FIRE WALL FIRE-RESISTANCE RATINGS

GROUP FIRE-RESISTANCE RATING (hours)
A,B,E,H-4,L,R-1,R-2,U 3
F-1, H-3°, H-5, M, S-1 3
H-1, H-2 40
F-2,8-2, R-3, R-4 2

a. In Type Il or V construction, walls shall be permitted to have a 2-hour
fire-resistance rating.

b. For Group H-1, H-2 or H-3 buildings, also see Sections 415.6 and 415.7.

706.5 Horizontal continuity. Fire walls shall be continuous

from exterior wall to exterior wall and shall extend at least 18

inches (457 mm) beyond the exterior surface of exterior

walls.

Exceptions:

1. Fire walls shall be permitted to terminate at the inte-
rior surface of combustible exterior sheathing or sid-
ing provided the exterior wall has a fire-resistance
rating of at least 1 hour for a horizontal distance of
at least 4 feet (1220 mm) on both sides of the fire
wall. Openings within such exterior walls shall be
protected by opening protectives having a fire pro-
tection rating of not less than ¥/, hour.

2. Fire walls shall be permitted to terminate at the inte-
rior surface of noncombustible exterior sheathing,
exterior siding or other noncombustible exterior fin-
ishes provided the sheathing, siding, or other exte-
rior noncombustible finish extends a horizontal
distance of at least 4 feet (1220 mm) on both sides of
the fire wall.
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3. Fire walls shall be permitted to terminate at the inte-
rior surface of noncombustible exterior sheathing
where the building on each side of the fire wall is
protected by an automatic sprinkler system installed
in accordance with Section 903.3.1.1 or 903.3.1.2.

706.5.1 Exterior walls. Where the fire wall intersects
exterior walls, the fire-resistance rating and opening pro-
tection of the exterior walls shall comply with one of the
following:

L. The exterior walls on both sides of the fire wall shall
have a 1-hour fire-resistance rating with *,-hour
protection where opening protection is required by
Section 705.8. The fire-resistance rating of the exte-
rior wall shall extend a minimum of 4 feet (1220
mm) on each side of the intersection of the fire wall
to exterior wall. Exterior wall intersections at fire
walls that form an angle equal to or greater than 180
degrees (3.14 rad) do not need exterior wall protec-
tion.

2. Buildings or spaces on both sides of the intersecting
fire wall shall assume to have an imaginary lof line
at the fire wall and extending beyond the exterior of
the fire wall. The location of the assumed line in
relation to the exterior walls and the fire wall shall
be such that the exterior wall and opening protection
meet the requirements set forth in Sections 705.5
and 705.8. Such protection is not required for exte-
rior walls terminating at fire walls that form an
angle equal to or greater than 180 degrees (3.14 rad).

706.5.2 Horizontal projecting elements. Fire walls shall
extend to the outer edge of horizontal projecting elements
such as balconies, roof overhangs, canopies, marquees and
similar projections that are within 4 feet (1220 mm) of the
Jire wall.

Exceptions:

1. Horizontal projecting elements without con-
cealed spaces, provided the exterior wall behind
and below the projecting element has not less
than 1-hour fire-resistance-rated construction for
a distance not less than the depth of the projecting
element on both sides of the fire wall. Openings
within such exterior walls shall be protected by
opening protectives having a fire protection rat-
ing of not less than *, hour.

2. Noncombustible horizontal projecting elements
with concealed spaces, provided a minimum I-
hour fire-resistance-rated wall extends through
the concealed space. The projecting element shall
be separated from the building by a minimum of
I-hour fire-resistance-rated construction for a
distance on each side of the fire wall equal to the
depth of the projecting element. The wall is not
required to extend under the projecting element
where the building exterior wall is not less than
I-hour fire-resistance rated for a distance on each
side of the fire wall equal to the depth of the pro-
jecting element. Openings within such exterior
walls shall be protected by opening protectives

2012 INTERNATIONAL BUILDING CODE®
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having a fire protection rating of not less than ¥/,
hour.

3. For combustible horizontal projecting elements
with concealed spaces, the fire wall need only
extend through the concealed space to the outer
edges of the projecting elements. The exterior
wall behind and below the projecting element
shall be of not less than 1-hour fire-resistance-
rated construction for a distance not less than the
depth of the projecting elements on both sides of
the fire wall. Openings within such exterior walls
shall be protected by opening protectives having
a fire-protection rating of not less than */, hour.

706.6 Vertical continuity. Fire walls shall extend from the
foundation to a termination point at least 30 inches (762 mm)
above both adjacent roofs.

Exceptions:

I. Stepped buildings in accordance with Section

706.6.1.

2. Two-hour fire-resistance-rated walls shall be permit-

ted to terminate at the underside of the roof sheath-
ing, deck or slab, provided:

2.1. The lower roof assembly within 4 feet (1220
mm) of the wall has not less than a 1-hour
fire-resistance rating and the entire length
and span of supporting elements for the rated
roof assembly has a fire-resistance rating of
not less than 1 hour.

2.2. Openings in the roof shall not be located
within 4 feet (1220 mm) of the fire wall.

2.3. Each building shall be provided with not less
than a Class B roof covering.

3. Walls shall be permitted to terminate at the under-

side of noncombustible roof sheathing, deck or slabs
where both buildings are provided with not less than
a Class B roof covering. Openings in the roof shall
not be located within 4 feet (1220 mm) of the fire
wall.

4. In buildings of Type III, IV and V construction,

walls shall be permitted to terminate at the underside
of combustible roof sheathing or decks, provided:

4.1. There are no openings in the roof within 4
feet (1220 mm) of the fire wall,

4.2. The roof is covered with a minimum Class B
roof covering, and

4.3. The roof sheathing or deck is constructed of
fire-retardant-treated wood for a distance of
4 feet (1220 mm) on both sides of the wall or
the roof is protected with */g-inch (15.9 mm)
Type X gypsum board directly beneath the
underside of the roof sheathing or deck, sup-
ported by a minimum of 2-inch (51 mm)
nominal ledgers attached to the sides of the
roof framing members for a minimum dis-
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tance of 4 feet (1220 mm) on both sides of
the fire wall.

5. In buildings designed in accordance with Section
510.2, fire walls located above the 3-hour horizontal
assembly required by Section 510.2, Item | shall be
permitted to extend from the top of this horizontal
assembly.

6. Buildings with sloped roofs in accordance with Sec-
tion 706.6.2.

706.6.1 Stepped buildings. Where a fire wall serves as an
exterior wall for a building and separates buildings having
different roof levels, such wall shall terminate at a point
not less than 30 inches (762 mm) above the lower roof
level, provided the exterior wall for a height of 15 feet
(4572 mm) above the lower roof is not less than I-hour
fire-resistance-rated construction from both sides with
openings protected by fire assemblies having a fire protec-
tion rating of not less than */, hour.

Exception: Where the fire wall terminates at the under-
side of the roof sheathing. deck or slab of the lower
roof, provided:

1. The lower roof assembly within 10 feet (3048
mm) of the wall has not less than a 1-hour fire-
resistance rating and the entire length and span
of supporting elements for the rated roof assem-
bly has a fire-resistance rating of not less than 1
hour.

2. Openings in the lower roof shall not be located
within 10 feet (3048 mm) of the fire wall.

706.6.2 Buildings with sloped roofs. Where a fire wall
serves as an interior wall for a building, and the roof on
one side or both sides of the fire wall slopes toward the
fire wall at 4 slope greater than two units vertical in 12
units horizontal (2:12), the fire wall shall extend to a
height equal to the height of the roof located 4 feet (1219
mm) from the fire wall plus 30 inches (762 mm). In no
case shall the extension of the fire wall be less than 30
inches (762 mm).

706.7 Combustible framing in fire walls. Adjacent combus-
tible members entering into a concrete or masonry fire wall
from opposite sides shall not have less than a 4-inch (102
mm) distance between embedded ends. Where combustible
members frame into hollow walls or walls of hollow units,
hollow spaces shall be solidly filled for the full thickness of
the wall and for a distance not less than 4 inches (102 mm)
above, below and between the structural members, with non-
combustible materials approved for fireblocking.

706.8 Openings. Each opening through a fire wall shall be
protected in accordance with Section 716.5 and shall not
exceed 156 square feet (15 m?). The aggregate width of open-
ings at any floor level shall not exceed 25 percent of the
length of the wall.

Exceptions:
1. Openings are not permitted in party walls con-

structed in accordance with Section 706.1.1.

120

2. Openings shall not be limited to 156 square feet (15
m*) where both buildings are equipped throughout
with an automatic sprinkler system installed in
accordance with Section 903.3.1.1.

706.9 Penetrations. Penetrations of fire walls shall comply
with Section 714.

706,10 Joints. Joints made in or between fire walls shall
comply with Section 715.

706.11 Ducts and air transfer openings. Ducts and air
transfer openings shall not penetrate fire walls.

Exception: Penetrations by ducts and air transfer openings
of fire walls that are not on a lot line shall be allowed pro-
vided the penetrations comply with Section 717. The size
and aggregate width of all openings shall not exceed the
limitations of Section 706.8.

SECTION 707
FIRE BARRIERS

707.1 General. Fire barriers installed as required elsewhere
in this code or the International Fire Code shall comply with
this section.

707.2 Materials. Fire barriers shall be of materials permitted
by the building type of construction.

707.3 Fire-resistance rating. The fire-resistance rating of
fire barriers shall comply with this section.
707.3.1 Shaft enclosures. The fire-resistance rating of the
fire barrier separating building areas from a shaft shall
comply with Section 713.4.

707.3.2 Interior exit stairway and ramp construction.
The fire-resistance rating of the fire barrier separating
building areas from an interior exit stairway or ramp shall
comply with Section 1022.1.

767.3.3 Enclosures for exit access stairways. The fire-
resistance rating of the fire barrier separating building
areas from an exit access stairway or ramp shall comply
with Section 1009.3.1.2.

707.3.4 Exit passageway. The fire-resistance rating of
the fire barrier separating building areas from an exir pas-
sageway shall comply with Section 1023.3.

707.3.5 Horizontal exit. The fire-resistance rating of the
separation between building areas connected by a horizon-
tal exit shall comply with Section 1025.1.

707.3.6 Atriums. The fire-resistance rating of the fire
barrier separating atriums shall comply with Section
404.6.

707.3.7 Incidental uses. The fire barrier separating inci-
dental uses from other spaces in the building shall have a
fire-resistance rating of not less than that indicated in
Table 509.

707.3.8 Control areas. Fire barriers separating control
areas shall have a fire-resistance rating of not less than
that required in Section 414.2 4.

707.3.9 Separated occupancies. Where the provisions of
Section 508.4 are applicable, the fire barrier separating
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mixed occupancies shall have a fire-resistance rating of
not less than that indicated in Table 508.4 based on the
occupancies being separated.

707.3.10 Fire areas. The fire barriers or horizontal
assemblies, or both, separating a single occupancy into
different fire areas shall have a fire-resistance rating of
not less than that indicated in Table 707.3.10. The fire bar-
riers or horizontal assemblies, or both, separating fire
areas of mixed occupancies shall have a fire-resistance
rating of not less than the highest value indicated in Table
707.3.10 for the occupancies under consideration.

TABLE 707.3.10
FIRE-RESISTANCE RATING REQUIREMENTS FOR FIRE
BARRIER ASSEMBLIES OR HORIZONTAL ASSEMBLIES
BETWEEN FIRE AREAS

OCCUPANCY GROUP FIRE-RESISTANCE RATING (hours)
H-1, H-2 4
F-1,H-3,S-1 3
A, B, E, F-2, H4, H-5, 5
M, R, -2
U 1

707.4 Exterior walls. Where exterior walls serve as a part of
a required fire-resistance-rated shaft or stairway or ramp
enclosure, or separation, such walls shall comply with the
requirements of Section 705 for exterior walls and the fire-
resistance-rated enclosure or separation requirements shall
not apply.
Exception: Exterior walls required to be fire-resistance
rated in accordance with Section 1019 for exterior egress
balconies, Section 1022.7 for interior exit stairways and
ramps and Section 1026.6 for exterior exit stairways and
ramp.

707.5 Continuity. Fire barriers shall extend from the top of
the foundation or floor/ceiling assembly below to the under-
side of the floor or roof sheathing, slab or deck above and
shall be securely attached thereto. Such fire barriers shall be
continuous through concealed space, such as the space above
a suspended ceiling. Joints and voids at intersections shall
comply with Sections 707.8 and 707.9

707.5.1 Supporting construction. The supporting con-

struction for a fire barrier shall be protected to afford the

required fire-resistance rating of the fire barrier sup-

ported. Hollow vertical spaces within a fire barrier shall

be tireblocked in accordance with Section 718.2 at every
floor level.

Exceptions:

. The maximum required fire-resistance rating for

assemblies supporting fire barriers separating

tank storage as provided for in Section 415.8.2.1

shatl be 2 hours, but not less than required by
Table 601 for the building construction type.

2. Shaft enclosures shall be permitted to terminate
at a top enclosure complying with Section
713.12.

3. Supporting construction for 1-hour fire barriers
required by Table 509 in buildings of Type IIB,
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IIIB and VB construction is not required to be
fire-resistance rated unless required by other sec-
tions of this code.

4. Interior exit stairway and ramp enclosures
required by Section 1022.2 and exit access stair-
way and ramp enclosures required by Section
1009.3 shall be permitted to terminate at a top
enclosure complying with Section 713.12.

707.6 Openings. Openings in a fire barrier shall be protected
in accordance with Section 716. Openings shall be limited to
a maximum aggregate width of 25 percent of the length of the
wall, and the maximum area of any single opening shall not
exceed 156 square feet (15 m®). Openings in enclosures for
exit access stairways and ramps, interior exit stairways and
ramps and exit passageways shall also comply with Sections
1022.3 and 1023.5, respectively.

Exceptions:

1. Openings shall not be limited to 156 square feet (15
m?) where adjoining floor areas are equipped
throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1.

8]

. Openings shall not be limited to 156 square feet (15
m?) or an aggregate width of 25 percent of the length
of the wall where the opening protective is a fire
door serving enclosures for exit access stairways,
exit access ramps, interior exit stairways and interior
exil ramps.

3. Openings shall not be limited to 156 square feet (15
m?) or an aggregate width of 25 percent of the length
of the wall where the opening protective has been
tested in accordance with ASTM E 119 or UL 263
and has a minimum fire-resistance rating not less
than the fire-resistance rating of the wall.

4. Fire window assemblics perinitted in atrium separa-
tion walls shall not be limited to a maximum aggre-
gate width of 25 percent of the length of the wall.

5. Openings shall not be limited to 156 square feet (15
m?) or an aggregate width of 23 percent of the length
of the wall where the opening protective is a fire
door assembly in a fire barrier separating an enclo-
sures for exir access stairways. exit access ramps,
interior exit stairways and interior exit ramps from
an exit passageway in accordance with Section
1022.2.1.

707.7 Penetrations. Penetrations of fire harriers shall com-
ply with Section 714.

707.7.1 Prohibited penetrations. Penetrations into enclo-
sures for exit access stairways, exit access ramps, interior
exit stairways, interior exit ramps or an exit passageway
shall be allowed only when permitted by Section
1009.3.1.5, 1022.5 or 1023.6, respectively.

707.8 Joints. Joints made in or between fire barriers, and
joints made at the intersection of fire barriers with underside
of a fire-resistance rated floor or roof sheathing, slab, or deck
above, and the exterior vertical wall intersection shall comply
with Section 715.
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707.9 Voids at intersections. The voids created at the inter-
section of a fire barrier and a non-fire-resistance-rated roof
assembly shall be filled. An approved material or system
shall be used to fill the void, shall be securely installed in or
on the intersection for its entire length so as not to dislodge,
loosen or otherwise impair its ability to accommodate
expected building movements and to retard the passage of
fire and hot gases.

707.10 Ducts and air transfer openings. Penetrations in a
fire barrier by ducts and air transfer openings shall comply
with Section 717.

SECTION 708
FIRE PARTITIONS

708.1 General. The following wall assemblies shall comply
with this section.

1. Walls separating dwelling units in the same building as
required by Section 420.2.

2. Walls separating sleeping units in the same building as
required by Section 420.2.

3. Walls separating tenant spaces in covered and open
mall buildings as required by Section 402.4.2.1.

4. Corridor walls as required by Section 1018.1.

5. Elevator lobby separation as required by Section
713.14.1.

708.2 Materials. The walls shall be of materials permitted by
the building type of construction.

708.3 Fire-resistance rating. Fire partitions shall have a fire-
resistance rating of not less than 1 hour.

Exceptions:

1. Corridor walls permitted to have a '/, hour fire-resis-
tance rating by Table 1018.1.

2. Dwelling unit and sleeping unit separations in build-
ings of Type 1IB, IIIB and VB construction shall
have fire-resistance ratings of not less than '/, hour
in buildings equipped throughout with an automatic
sprinkler system in accordance with Section
903.3.1.1.

708.4 Continuity. Fire partitions shall extend from the top of
the foundation or floor/ceiling assembly below to the under-
side of the floor or roof sheathing. slab or deck above or to
the fire-resistance-rated floor/ceiling or roof/ceiling assembly
above, and shall be securely attached thereto. In combustible
construction where the fire partitions are not required to be
continuous to the sheathing, deck or slab, the space between
the ceiling and the sheathing, deck or slab above shall be fire-
blocked or draftstopped in accordance with Sections 718.2
and 718.3 at the partition line. The supporting construction
shall be protected to afford the required fire-resistance rating
of the wall supported, except for walls separating tenant
spaces in covered and open mall buildings, walls separating
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dwelling units, walls separating sleeping units and corridor
walls, in buildings of Type IIB, IIIB and VB construction.
Exceptions:
1. The wall need not be extended into the crawl space

below where the floor above the crawl space has a
minimum 1-hour fire-resistance rating.

2. Where the room-side fire-resistance-rated mem-
brane of the corridor is carried through to the under-
side of the floor or roof sheathing, deck or slab of a
fire-resistance-rated floor or roof above, the ceiling
of the corridor shall be permitted to be protected by
the use of ceiling materials as required for a 1-hour
fire-resistance-rated floor or roof system.

3. Where the corridor ceiling is constructed as
required for the corridor walls, the walls shall be
permitted to terminate at the upper membrane of
such ceiling assembly.

4. The fire partitions separating tenant spaces in a cov-
ered or open mall building, complying with Section
402.7.2, are not required to extend beyond the
underside of a ceiling that is not part of a fire-resis-
tance-rated assembly. A wall is not required in attic
or ceiling spaces above tenant separation walls.

5. Attic fireblocking or draftstopping is not required at
the partition line in Group R-2 buildings that do not
exceed four stories above grade plane, provided the
attic space is subdivided by draftstopping into areas
not exceeding 3,000 square feet (279 m?) or above
every two dwelling units, whichever is smaller.

6. Fireblocking or draftstopping is not required at the
partition line in buildings equipped with an auto-
matic sprinkler system installed throughout in accor-
dance with Section 903.3.1.1 or 903.3.1.2, provided
that automatic sprinklers are installed in combusti-
ble floor/ceiling and roof/ceiling spaces.

708.5 Exterior walls. Where exterior walls serve as a part of
a required fire-resistance-rated separation, such walls shall
comply with the requirements of Section 705 for exterior
walls, and the fire-resistance-rated separation requirements
shall not apply.

Exception: Exterior walls required to be fire-resistance
rated in accordance with Section 1019.2 for exterior egress
balconies, Section 1022.7 for interior exit stairways and
ramps and Section 102.6.6 for exterior exit stairways and
ramps.

708.6 Openings. Openings in a fire partition shall be pro-
tected in accordance with Section 716.

708.7 Penetrations. Penetrations of fire partitions shall com-
ply with Section 714.

708.8 Joints. Joints made in or between fire partitions shall
comply with Section 715.
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708.9 Ducts and air transfer openings. Penetrations in a fire
partition by ducts and air transfer openings shall comply with
Section 717.

SECTION 709
SMOKE BARRIERS

709.1 General. Smoke barriers shall comply with this sec-
tion.

709.2 Materials. Smoke barriers shall be of materials permit-
ted by the building type of construction.

709.3 Fire-resistance rating. A |-hour fire-resistance rating
is required for smoke barriers.

Exception: Smoke barriers constructed of minimum 0.10-
inch-thick (2.5 mm) steel in Group I-3 buildings.

709.4 Continuity. Smoke barriers shall form an effective
membrane continuous from outside wall to outside wall and
from the top of the foundation or floor/ceiling assembly
below to the underside of the floor or roof sheathing, deck or
slab above, including continuity through concealed spaces,
such as those found above suspended ceilings, and interstitial
structural and mechanical spaces. The supporting construc-
tion shall be protected to afford the required fire-resistance
rating of the wall or floor supported in buildings of other than
Type 1IB, 111B or VB construction.

Exceptions:

1. Smoke-barrier walls are not required in interstitial
spaces where such spaces are designed and con-
structed with ceilings that provide resistance to the
passage of fire and smoke equivalent to that pro-
vided by the smoke-barrier walls.

b

. Smoke barriers used for elevator lobbies in accor-
dance with Section 405.4.3, 3007.4.2 or 3008.11.2
are not required to extend from outside wall to out-
side wall.

3. Smoke barriers used for areas of refuge in accor-
dance with Section 1007.6.2 are not required to
extend from outside wall to outside wall.

709.5 Openings. Openings in a smoke barrier shall be pro-
tected in accordance with Section 716.
Exceptions:

1. In Group I-2 and ambulatory care facilities, where
doors are installed across corridors, a pair of oppo-
site-swinging doors without a center mullion shall
be installed having vision panels with fire-protec-
tion-rated glazing materials in fire-protection-rated
frames, the area of which shall not exceed that
tested. The doors shall be close fitting within opera-
tional tolerances, and shall not have undercuts in
excess of */,-inch, louvers or grilles. The doors shall
have head and jamb stops, astragals or rabbets at
meeting edges and shall be antomatic-closing by
smoke detection in accordance with Section
716.5.9.3. Where permitted by the door manufac-
turer's listing, positive-latching devices are not
required.
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2. In Group I-2 and ambulatory care facilities. horizon-
tal sliding doors installed in accordance with Section
1008.1.4.3 and protected in accordance with Section
716.

709.6 Penetrations. Penetrations of smoke barriers shall
comply with Section 714.

709.7 Joints. Joints made in or between smoke barriers shall
comply with Section 715.

709.8 Ducts and air transfer openings. Penetrations in a
smoke barrier by ducts and air transfer openings shall comply
with Section 717.

SECTION 710
SMOKE PARTITIONS

710.1 General. Smoke partitions installed as required else-
where in the code shall comply with this section.

710.2 Materials. The walls shall be of materials permitted by
the building type of construction.

710.3 Fire-resistance rating. Unless required elsewhere in
the code, smoke partitions are not required to have a fire-
resistance rating.

710.4 Continuity. Smoke partitions shall extend from the top
of the foundation or floor below to the underside of the floor
or roof sheathing, deck or slab above or to the underside of
the ceiling above where the ceiling membrane is constructed
to limit the transfer of smoke.

710.5 Openings. Openings in smoke partitions shall comply
with Sections 710.5.1 and 710.5.2.

710.5.1 Windows. Windows in smoke partitions shall be
sealed to resist the free passage of smoke or be automatic-
closing upon detection of smoke.

710.5.2 Doors. Doors in smoke partitions shall comply
with Sections 710.5.2.1 through 710.5.2.3.

710.5.2.1 Louvers. Doors in smoke partitions shall not
include louvers.

710.5.2.2 Smoke and draft contrel doors. Where
required elsewhere in the code, doors in smoke parti-
tions shall meet the requirements for a smoke and draft
control door assembly tested in accordance with UL
1784. The air leakage rate of the door assembly shall
not exceed 3.0 cubic feet per minute per square foot
(0.015424 m’/(s *» m*)) of door opening at 0.10 inch
(24.9 Pa) of water for both the ambient temperature test
and the elevated temperature exposure test. Installation
of smoke doors shall be in accordance with NFPA 105.

710.5.2.3 Seif- or automatic-closing doors. Where
required elsewhere in the code, doors in smoke parti-
tions shall be self- or automatic-closing by smoke
detection in accordance with Section 716.5.9.3.

710.6 Penetrations. The space around penetrating items shall
be filled with an approved material to limit the free passage
of smoke.

710.7 Joints. Joints shall be filled with an approved material
to limit the free passage of smoke.
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710.8 Ducts and air transfer openings. The space around a
duct penetrating a smoke partition shall be filled with an
approved material to limit the free passage of smoke. Air
transfer openings in smoke partitions shall be provided with a
smoke damper complying with Section 717.3.2.2.

Exception: Where the installation of a smoke damper will
interfere with the operation of a required smoke control
system in accordance with Section 909, approved alterna-
tive protection shall be utilized.

SECTION 711
HORIZONTAL ASSEMBLIES

711.1 General. Floor and roof assemblies required to have a
fire-resistunce rating shall comply with this section. Nonfire-
resistance-rated floor and roof assemblies shall comply with
Section 714.4.2.

711.2 Materials. The floor and roof assemblies shall be of
materials permitted by the building type of construction.

711.3 Fire-resistance rating. The fire-resistance rating of
floor and roof assemblies shall not be less than that required
by the building type of construction. Where the floor assem-
bly separates mixed occupancies, the assembly shall have a
fire-resistance rating of not less than that required by Section
508.4 based on the occupancies being separated. Where the
floor assembly separates a single occupancy into different
fire areas, the assembly shall have a fire-resistunce rating of
not less than that required by Section 707.3.10. Horizontal
assemblies separating dwelling units in the saume building and
horizontal assemblies separating sleeping units in the same
building shall be a minimum of 1-hour fire-resistance-rated
construction.

Exception: Dwelling unit and sleeping unir separations in
buildings of Type IIB, IlIB and VB construction shall
have fire-resistance ratings of not less than '/, hour in
buildings equipped throughout with an automatic sprin-
kler system in accordance with Section 903.3.1.1.

711.3.1 Ceiling panels. Where the weight of lay-in ceiling
panels, used as part of fire-resistance-rated floor/ceiling or
roof/ceiling assemblies, is not adequate to resist an upward
force of 1 pound per square foot (48 Pa), wire or other
approved devices shall be installed above the panels to
prevent vertical displacement under such upward force.

711.3.2 Access doors. Access doors shall be permitted in
ceilings of fire-resistance-rated floor/ceiling and roof/ceil-
ing assemblies provided such doors are tested in accor-
dance with ASTM E 119 or UL 263 as horizontal
assemblies and labeled by an approved agency for such
purpose.

711.3.3 Unusable space. In 1-hour fire-resistance-rated
floor assemblies, the ceiling membrane is not required to
be installed over unusable crawl spaces. In I-hour fire-
resistance-rated roof assemblies, the floor membrane is
not required to be installed where unusable affic space
occurs above.

711.4 Continuity. Assemblies shall be continuous without
openings, penetrations or joints except as permitted by this
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section and Sections 712.1, 714.4, 715, 1009.3 and 1022.1. |

Skylights and other penetrations through a fire-resistance-
rated roof deck or slab are permitted to be unprotected, pro-
vided that the structural integrity of the fire-resistance-rated
roof assembly is maintained. Unprotected skylights shall not
be permitted in roof assemblies required to be fire-resistance
rated in accordance with Section 705.8.6. The supporting
construction shall be protected to afford the required fire-
resistance rating of the horizontal assembly supported.

Exception: In buildings of Type IIB, 11IB or VB construc-
tion, the construction supporting the horizontal assembly
is not required to be fire-resistance-rated at the following:

1. Horizontal assemblies at the separations of inciden-
ta] vses as specified by Table 509, provided the
required fire-resistance rating does not exceed 1
hour.

2. Horizontal assemblies at the separations of dwelling
units and sleeping units as required by Section
420.3.

3. Horizontal assemblies at smoke barriers constructed
in accordance with Section 709.

711.4.1 Nonfire-resistance-rated assemblies. Joints in or
between floor assemblies without a required fire-resis-
tance rating shall comply with one of the following:

1. The joint shall be concealed within the cavity of a
wall.

2. The joint shall be located above a ceiling.

3. The joint shall be sealed, treated or covered with an
approved material or system to resist the free pas-
sage of flame and the products of combustion.

Exception: Joints meeting one of the joint exceptions
listed in Section 715.1.

711.5 Penetrations. Penetrations of horizontal assemblies,
whether concealed or unconcealed, shall comply with Section
714.

711.6 Joints. Joints made in or between horizontal assem-
blies shall comply with Section 715. The void created at the
intersection of a floor/ceiling assembly and an exterior cur-
tain wall assembly shall be protected in accordance with Sec-
tion 715.4.

711.7 Ducts and air transfer openings. Penetrations in hori-
zontal assemblies by ducts and air transfer openings shall
comply with Section 717.

711.8 Floor fire door assemblies. Floor fire door assemblies
used to protect openings in fire-resistance-rated floors shall
be tested in accordance with NFPA 288, and shall achieve a

fire-resistance rating not less than the assembly being pene-

trated. Floor fire door assemblies shall be labeled by an
approved agency. The label shall be permanently affixed and
shall specify the manufacturer, the test standard and the fire-
resistance rating.

711.9 Smoke barrier. Where horizontal assemblies are
required to resist the movement of smoke by other sections of
this code in accordance with the definition of smoke barrier,
penetrations and joints in such horizontal assemblies shall be
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protected as required for smoke barriers in accordance with
Sections 714.5 and 715.6. Regardless of the number of stories
connected by elevator shaft enclosures, doors located in ele-
vator shaft enclosures that penetrate the horizontal assembly
shall be protected by enclosed elevator lobbies complying
with Section 713.14.1. Openings through horizontal assem-
blies shall be protected by shaft enclosures complying with
Section 713. Horizontal assemblies shall not be allowed to
have unprotected vertical openings.

SECTION 712
VERTICAL OPENINGS

712.1 General. The provisions of this section shall apply to
the vertical opening applications listed in Sections 712.1.1
through 712.1.18.

712.1.1 Shaft enclosures. Vertical openings contained
entirely within a shaft enclosure complying with Section
713 shall be permitted.

712.1.2 Individual dwelling unit. Unconcealed vertical
openings totally within an individual residential dwelling
unit and connecting four stories or less shall be permitted.

712.1.3 Escalator openings. Where a building is
equipped throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1, an escalator opening
shall be protected according to Section 712.1.3.1 or
712.1.3.2.

712.1.3.1 Opening size. Protection by a draft curtain
and closely spaced sprinklers in accordance with NFPA
13 shall be permitted where the area of the vertical
opening between stories does not exceed twice the hor-
izontal projected area of the escalator. In other than
Groups B and M, this application is limited to openings
that do not connect more than four stories.

712.1.3.2 Automatic shutters. Protection of the open-
ing by approved shutters at every penetrated floor shall
be permitted in accordance with this section. The shut-
ters shall be of noncombustible construction and have a
fire-resistance rating of not less than 1.5 hours. The
shutter shall be so constructed as to close immediately
upon the actuation of a smoke detector installed in
accordance with Section 907.3.1 and shall completely
shut off the well opening. Escalators shall cease opera-
tion when the shutter begins to close. The shutter shall
operate at a speed of not more than 30 feet per minute
(152.4 mm/s) and shall be equipped with a sensitive
leading edge to arrest its progress where in contact with
any obstacle, and to continue its progress on release
there from.

712.1.4 Penetrations, Penetrations shall be protected in
accordance with Section 714.

712.1.5 Ducts. Penetrations by ducts shall be protected in
accordance with Section 717.6. Grease ducts shall be pro-
tected in accordance with the Inrernational Mechanical
Code.

712.1.6 Atriums. In other than Group H occupancies, atri-
ums complying with Section 404 shall be permitted.
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712.1.7 Masonry chimney. Approved masonry chimneys §
shall be permitted where the annular space is fireblocked |
at each floor level in accordance with Section 718.2.5. ‘

712.1.8 Two-story epenings. In other than Groups [-2 and |
I-3, a floor opening that is not used as one of the applica-
tions listed in this section shall be permitted if it complies
with all of the items below.

1. Does not connect more than two stories.

2. Does not contain a stairway or ramp required by
Chapter 10.

3. Does not penetrate a horizontal assembly that sepa-
rates fire areas or smoke barriers that separate
smoke compartments.

4, Is not concealed within the construction of a wall or §
a floor/ceiling assembly. '

5. Is not open to a corridor in Group I and R occupan-
cies.

6. Is not open to a corridor on nonsprinklered floors.

7. Is separated from floor openings and air transfer
openings serving other floors by construction con- §
forming to required shaft enclosures.

712.1.9 Parking garages. Automobile ramps in open and §
enclosed parking garages shall be permitted where con-
structed in accordance with Sections 406.5 and 406.6,
respectively.

712.1.10 Mezzanine. Vertical openings between a mezza- |
nine complying with Section 505 and the floor below shall
be permitted.

712.1.11 Joints. Joints shall be permitted where comply-
ing with Section 715.

712.1.12 Unenclosed stairs and ramps. Vertical floor §
openings created by unenclosed stairs or ramps in accor-
dance with Sections 1009.2 and 1009.3 shall be permitted.

712.1.13 Floor fire doors. Vertical openings shall be per-
mitted where protected by floor fire doors in accordance [
with Section 711.8. '

712.1.14. Group I-3. In Group I-3 occupancies, vertical ¢
openings shall be permitted in accordance with Section
408.5.

712.1.15 Elevators in parking garages. Vertical open- [
ings for elevator hoistways in open or enclosed parking
garages that serve only the parking garage, and complying
with Sections 406.5 and 406.6 respectively, shall be per-
mitted.

712.1.16 Duct systems in parking garages. Vertical
openings for mechanical exhaust or supply duct systems in
open or enclosed parking garages complying with Sections |
406.5 and 406.6 respectively, shall be permitted to be f
unenclosed where such duct system is contained within [
and serves only the parking garage. '

712.1.17 Nonfire-resistance-rated joints. Joints in or |
between floors without a required fire-resistance rating
shall be permitted in accordance with Section 711.4.1.
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712.1.18 Openings otherwise permitted. Vertical open-
ings shall be permitted where allowed by other sections of
this code.

SECTION 713
SHAFT ENCLOSURES

713.1 General. The provisions of this section shall apply to
shafts required to protect openings and penetrations through
floor/ceiling and roof/ceiling assemblies. Exit access stair-
ways and exit access ramps shall be protected in accordance
with the applicable provisions of Section 1009. Interior exit
stairways and interior exit ramps shall be protected in accor-
dance with the requirements of Section 1022.

713.2 Construction. Shaft enclosures shall be constructed as
fire barriers in accordance with Section 707 or horizontal
assemblies in accordance with Section 711, or both.

713.3 Materials. The shaft enclosure shall be of materials
permitted by the building type of construction.

713.4 Fire-resistance rating. Shaft enclosures shall have a
fire-resistance rating of not less than 2 hours where connect-
ing four stories or more, and not less than 1 hour where con-
necting less than four stories. The number of stories
connected by the shaft enclosure shall include any basements
but not any mezzanines. Shaft enclosures shall have a fire-
resistance rating not less than the floor assembly penetrated,
but need not exceed 2 hours. Shaft enclosures shall meet the
requirements of Section 703.2.1.

713.5 Continuity. Shaft enclosures shall be constructed as
fire barriers in accordance with Section 707 or horizontal
assemblies constructed in accordance with Section 711, or
both, and shall have continuity in accordance with Section
707.5 for fire barriers or Section 711.4 for horizontal assem-
blies as applicable.

713.6 Exterior walls. Where exterior walls serve as a part of
a required shaft enclosure, such walls shall comply with the
requirements of Section 705 for exterior walls and the fire-
resistance-rated enclosure requirements shall not apply.

Exception: Exterior walls required to be fire-resistance
rated in accordance with Section 1019.2 for exterior egress
balconies, Section 1022.7 for interior exit stairways and
ramps and Section 1026.6 for exterior exit stairways and
ramps.

713.7 Openings. Openings in a shaft enclosure shall be pro-
tected in accordance with Section 716 as required for fire
barriers. Doors shall be self- or automatic-closing by smoke
detection in accordance with Section 716.5.9.3.

713.7.1 Prohibited openings. Openings other than those
necessary for the purpose of the shaft shall not be permit-
ted in shaft enclosures.

713.8 Penetrations. Penetrations in a shaft enclosure shall be
protected in accordance with Section 714 as required for fire
barriers. Structural elements, such as beams or joists, where
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protected in accordance with Section 714 shall be permitted
to penetrate a shaft enclosure.

713.8.1 Prohibited penetrations. Penetrations other than
those necessary for the purpose of the shaft shall not be
permitted in shaft enclosures.

713.9 Joints. Joints in a shaft enclosure shall comply with
Section 715.

713.10 Duct and air transfer openings. Penetrations of a
shaft enclosure by ducts and air transfer openings shall com-
ply with Section 717.

713.11 Enclosure at the bottom. Shafts that do not extend to
the bottom of the building or structure shall comply with one
of the following:

1. They shall be enclosed at the lowest level with con-
struction of the same fire-resistance rating as the low-
est floor through which the shaft passes, but not less
than the rating required for the shaft enclosure.

[

. They shall terminate in a room having a use related to
the purpose of the shaft. The room shall be separated
from the remainder of the building by fire barriers con-
structed in accordance with Section 707 or horizontal
assemblies constructed in accordance with Section 711,
or both. The fire-resistance rating and opening protec-
tives shall be at least equal to the protection required
for the shaft enclosure.

3. They shall be protected by approved fire dampers
installed in accordance with their listing at the lowest
floor level within the shaft enclosure.

Exceptions:

1. The fire-resistance-rated room separation is not
required, provided there are no openings in or pene-
trations of the shaft enclosure to the interior of the
building except at the bottom. The bottom of the
shaft shall be closed off around the penetrating items
with materials permitted by Section 718.3.1 for
draftstopping, or the room shall be provided with an
approved automatic sprinkler system.

2. A shaft enclosure containing a refuse chute or laun-
dry chute shall not be used for any other purpose and
shall terminate in a room protected in accordance
with Section 713.13.4.

3. The fire-resistance-rated room separation and the
protection at the bottom of the shaft are not required
provided there are no combustibles in the shaft and
there are no openings or other penetrations through
the shaft enclosure to the interior of the building.

713.12 Enclosure at top. A shaft enclosure that does not
extend to the underside of the roof sheathing, deck or slab of
the building shall be enclosed at the top with construction of
the same fire-resistance rating as the topmost floor pene-
trated by the shaft, but not less than the fire-resistance rating
required for the shaft enclosure.
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713.13 Refuse and laundry chutes. In other than Group 1-2,
refuse and laundry chutes. access and termination rooms and
incinerator rooms shall meet the requirements ol Sections
713.13.1 through 713.13.6.

Exceptions:

1. Chutes serving and contained within a single dwell-
ing unit.

2. Refuse and laundry chutes in Group [-2 shall com-
ply with the provisions of NFPA 82, Chapter 5.

713.13.1 Refuse, recycling and laundry chute enclo-
sures. A shaft enclosure containing a refuse, recycling, or
laundry chute shall not be used for any other purpose and
shall be enclosed in accordance with Section 713.4. Open-
ings into the shaft, including those from access rooms and
termination rooms, shall be protected in accordance with
this section and Section 716. Openings into chutes shall
not be located in corridors. Doors shall be self- or auto-
matic-closing upon the actuation of a smoke detector in
accordance with Section 716.5.9.3, except that heat-acti-
vated closing devices shall be permitted between the shaft
and the termination room.

713.13.2 Materials. A shaft enclosure containing a refuse,
recycling, or laundry chute shall be constructed of materi-
als as permitted by the building type of construction.

713.13.3 Refuse, recycling and laundry chute access
rooms. Access openings for refuse, recycling and laundry
chutes shall be located in rooms or compartments enclosed
by not less than 1-hour fire barriers constructed in accor-
dance with Section 707 or horizontal assemblies con-
structed in accordance with Section 711, or both,
Openings into the access rooms shall be protected by
opening protectives having a fire protection rating of not
less than */, hour. Doors shall be self- or automatic-closing
upon the detection of smoke in accordance with Section
716.5.9.3.

713.13.4 Termination room. Refuse, recycling, and laun-
dry chutes shall discharge into an enclosed room separated
from the remainder of the building by fire barriers con-
structed in accordance with Section 707 or horizontal
assemblies constructed in accordance with Section 711, or
both. Openings into the termination room shall be pro-
tected by opening protectives having a fire protection rat-
ing equal to the protection required for the shaft enclosure.
Doors shall be self- or automatic-closing upon the detec-
tion of smoke in accordance with Section 716.5.9.3.
Refuse chutes shall not terminate in an incinerator room.
Refuse, recycling and laundry rooms that are not provided
with chutes need only comply with Table 509.

713.13.5 Incinerator room. Incinerator rooms shall com-
ply with Table 509.

713.13.6 Automatic sprinkler system. An approved
automatic sprinkler system shall be installed in accordance
with Section 903.2.11.2.

713.14 Elevator, dumbwaiter and other hoistways. Eleva-
tor, dumbwaiter and other hoistway enclosures shall be con-
structed in accordance with Section 713 and Chapter 30.
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713.14.1 Elevator lobby. An enclosed elevator lobby
shall be provided at each floor where an elevator shaft
enclosure connects more than three stories. The lobby
enclosure shall separate the elevator shatt enclosure doors
from each floor by fire partitions. In addition to the
requirements in Section 708 for fire partitions, doors pro-
tecting openings in the elevator lobby enclosure walls
shall also comply with Section 716.5.3 as required for cor-
ridor walls and penetrations of the elevator lobby enclo-
sure by ducts and air transfer openings shall be protected
as required for corridors in accordance with Section
717.5.4.1. Elevator lobbies shall have at least one means of
egress complying with Chapter 10 and other provisions
within this code.

Exceptions:

1. Enclosed elevator lobbies are not required at the
level(s) of exit discharge, provided the level(s) of
exit discharge is equipped with an auromatic
sprinkler system in accordance with Section
903.3.1.1.

2. Elevators not required to be located in a shaft in
accordance with Section 712.1 are not required to
have enclosed elevator lobbies.

3. Enclosed elevator lobbies are not required where
additional doors are provided at the hoistway
opening in accordance with Section 3002.6. Such
doors shall comply with the smoke and draft con-
trol door assembly requirements in Section
716.5.3.1 when tested in accordance with UL
1784 without an artificial bottom seal.

4. Enclosed elevator lobbies are not required where
the building is protected by an automatic sprin-
kler system installed in accordance with Section
903.3.1.1 or 903.3.1.2. This exception shall not
apply to the following:

4.1. Group 1-2 occupancies;
4.2. Group [-3 occupancies: and

4.3. Elevators serving floor levels over 75 feet

22 860 mm) above the lowest level of

fire department vehicle access in high-rise
buildings.

5. Smoke partitions shall be permitted in lieu of fire
partitions to separate the elevator lobby at each
floor where the building is equipped throughout
with an automatic sprinkler system installed in
accordance with Section 903.3.1.1 or 903.3.1.2.
In addition to the requirements in Section 710 for
smoke partitions, doors protecting openings in
the smoke partitions shall also comply with Sec-
tions 710.5.2.2, 710.5.2.3, and 716.5.9 and duct
penetrations of the smoke partitions shall be pro-
tected as required for corridors in accordance
with Section 717.5.4.1.

6. Enclosed elevator lobbies are not required where
the elevator hoistway is pressurized in accor-
dance with Section 909.21.

127

Columbia Insurance Company - Exhibit 2003

Simpson Strong-Tie Company Inc. v. Columbia Insurance Company PGR2023-00048

Page 39



FIRE AND SMOKE PROTECTION FEATURES

7. Enclosed elevator lobbies are not required where
the elevator serves only open parking garages in
accordance with Section 406.5.

713.14.1.1 Areas of refuge. Arcas of refuge shall be
provided as required in Section 1007.

SECTION 714
PENETRATIONS

714.1 Scope. The provisions of this section shall govern the
materials and methods of construction used to protect
through penetrations and membrane penetrations of horizon-
tal assemblies and fire-resistance-rated wall assemblies.

714.1.1 Ducts and air transfer openings. Penetrations of
fire-resistance-rated walls by ducts that are not protected
with dampers shall comply with Sections 714.2 through
714.3.3. Penetrations of horizontal assemblies not pro-
tected with a shaft as permitted by Section 717.6, and not
required to be protected with fire dampers by other sec-
tions of this code, shall comply with Sections 714.4
through 714.4.2.2. Ducts and air transfer openings that are
protected with dampers shall comply with Section 717.

714.2 Installation details. Where sleeves are used, they shall
be securely fastened to the assembly penetrated. The space
between the item contained in the sleeve and the sleeve itself
and any space between the sleeve and the assembly pene-
trated shall be protected in accordance with this section. Insu-
lation and coverings on or in the penetrating item shall not
penetrate the assembly unless the specific material used has
been tested as part of the assembly in accordance with this
section.

714.3 Fire-resistance-rated walls. Penetrations into or
through fire walls, fire barriers, smoke barrier walls and fire
partitions shall comply with Sections 714.3.1 through
714.3.3. Penetrations in smoke barrier walls shall also com-
ply with Section 714.5.

714.3.1 Through penetrations. Through penetrations of
fire-resistance-rated walls shall comply with Section
714.3.1.1 or 714.3.1.2.

Exception: Where the penetrating items are steel, fer-
rous or copper pipes, tubes or conduits, the annular
space between the penetrating item and the fire-resis-
tance-rated wall is permitted to be protected as follows:

1. In concrete or masonry walls where the penetrat-
ing itern is a maximum 6-inch (152 mm) nominal
diameter and the area of the opening through the
wall does not exceed 144 square inches (0.0929
m?), concrete, grout or mortar is permitted where
it is installed the full thickness of the wall or the
thickness required to maintain the fire-resistance
rating; ot

2. The material used to fill the annular space shall
prevent the passage of flame and hot gases suffi-
cient to ignite cotton waste when subjected to
ASTM E 119 or UL 263 time-temperature fire
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conditions under a minimum positive pressure
differential of 0.01 inch (2.49 Pa) of water at the
location of the penetration for the time period
equivalent to the fire-resistance rating of the con-
struction penetrated.

714.3.1.1 Fire-resistance-rated assemblies. Penetra-
tions shall be installed as tested in an approved fire-
resistance-rated assembly.

714.3.1.2 Through-penetration firestop system.
Through penetrations shall be protected by an
approved penetration firestop system installed as tested
in accordance with ASTM E 814 or UL 1479, with a
minimum positive pressure differential of 0.01 inch
(2.49 Pa) of water and shall have an F rating of not less
than the required fire-resistance rating of the wall pen-
etrated.

714.3.2 Membrane penetrations. Membrane penetra-
tions shall comply with Section 714.3.1. Where walls or
partitions are required to have a fire-resistance rating,
recessed fixtures shall be installed such that the required
fire-resistance will not be reduced.

Exceptions:

I. Membrane penetrations of maximum 2-hour fire-
resistance-rated walls and partitions by steel elec-
trical boxes that do not exceed 16 square inches
(0.0 103 m?) in area, provided the aggregate area
of the openings through the membrane does not
exceed 100 square inches (0.0645 m’) in any 100
square feet (9.29 m®) of wall area. The annular
space between the wall membrane and the box
shall not exceed '/, inch (3.1 mm). Such boxes on
opposite sides of the wall or partition shall be
separated by one of the following:

1.1. By a horizontal distance of not less than
24 inches (610 mm) where the wall or
partition is constructed with individual
noncommunicating stud cavities;

1.2. By a horizontal distance of not less than
the depth of the wall cavity where the
wall cavity is filled with cellulose loose-
fill, rockwool or slag mineral wool insula-
tion;

1.3. By solid fireblocking in accordance with
Section 718.2.1;

1.4. By protecting both outlet boxes with
listed putty pads; or

1.5. By other listed materials and methods.

2. Membrane penetrations by listed electrical boxes
of any material, provided such boxes have been
tested for use in fire-resistance-rated assemblies
and are installed in accordance with the instruc-
tions included in the listing. The annular space
between the wall membrane and the box shall not
exceed '/, inch (3.1 mm) unless listed otherwise.
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Such boxes on opposite sides of the wall or parti-
tion shall be separated by one of the following:

2.1. By the horizontal distance specified in the
listing of the electrical boxes;

2.2. By solid fireblocking in accordance with
Section 718.2.1;

2.3. By protecting both boxes with listed putty
pads; or

2.4. By other listed materials and methods.

3. Membrane penetrations by electrical boxes of
any size or type, which have been listed as part of
a wall opening protective material system for use
in fire-resistance-rated assemblies and are
installed in accordance with the instructions
included in the listing.

4. Membrane penetrations by boxes other than elec-
trical boxes, provided such penetrating items and
the annular space between the wall membrane
and the box, are protected by an approved mem-
brane penetration firestop system installed as
tested in accordance with ASTM E 814 or UL
1479, with a minimum positive pressure differen-
tial of 0.01 inch (2.49 Pa) of water, and shall have
an F and T rating of not less than the required
fire-resistance rating of the wall penetrated and
be installed in accordance with their listing.

5. The annular space created by the penetration of
an automatic sprinkler, provided it is covered by
a metal escutcheon plate.

714.3.3 Dissimilar materials. Noncombustible penetrat-
ing items shall not connect to combustible items beyond
the point of firestopping unless it can be demonstrated that
the fire-resistance integrity of the wall is maintained.

714.4 Horizontal assemblies. Penetrations of a floor, floor/
ceiling assembly or the ceiling membrane of a roof/ceiling
assembly not required to be enclosed in a shaft by Section
712.1 shall be protected in accordance with Sections 714.4.1
through 714.4.2.2.

714.4.1 Fire-resistance-rated assemblies. Penetrations of
the fire-resistance-rated floor, floor/ceiling assembly or
the ceiling membrane of a roof/ceiling assembly shall
comply with Sections 714.4.1.1 through 714.4.1.4. Pene-
trations in horizontal smoke barriers shall also comply
with 714.5.

714.4.1.1 Through penetrations. Through penetra-
tions of fire-resistance-rated horizontal assemblies
shall comply with Section 714.4.1.1.1 or 714.4.1.1.2.

Exceptions:

1. Penetrations by steel, ferrous or copper con-
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the passage of flame and hot gases sufficient
to ignite cotton waste when subjected to
ASTM E 119 or UL 263 time-temperature fire
conditions under a minimum positive pressure
differential of 0.01 inch (2.49 Pa) of water at
the location of the penetration for the time
period equivalent to the fire-resistance rating
of the construction penetrated. Penetrating
items with a maximum 6-inch (152 mm) nom-
inal diameter shall not be limited to the pene-
tration of a single fire-resistance-rated floor
assembly, provided the aggregate area of the
openings through the assembly does not
exceed 144 square inches (92 900 mm?®) in any
100 square feet (9.3 m) of floor area.

(]

. Penetrations in a single concrete floor by steel,
ferrous or copper conduits, pipes, tubes or
vents with a maximum 6-inch (152 mm) nom-
inal diameter, provided the concrete, grout or
mortar is installed the full thickness of the
floor or the thickness required to maintain the
fire-resistance rating. The penetrating items
shall not be limited to the penetration of a sin-
gle concrete floor, provided the area of the
opening through each floor does not exceed
144 square inches (92 900 mm?).

3. Penetrations by listed electrical boxes of any
material, provided such boxes have been
tested for use in fire-resistance-rated assem-
blies and installed in accordance with the
instructions included in the listing.

714.4.1.1.1 Installation. Through penetrations shall
be installed as tested in the approved fire-resistance-
rated assembly.

714.4.1.1.2 Through-penetration firestop system.
Through penetrations shall be protected by an
approved  through-penetration  firesiop  system
installed and tested in accordance with ASTM E 814
or UL 1479, with a minimum positive pressure dit-
ferential of 0.01 inch of water (2.49 Pa). The system
shall have an F rating/T rating of not less than 1 hour
but not less than the required rating of the floor pen-
etrated.

Exceptions:
1. Floor penetrations contained and located

within the cavity of a wall above the floor
or below the floor do not require a T rating.

2. Floor penetrations by floor drains, tub
drains or shower drains contained and
located within the concealed space of a hor-
izontal assembly do not require a T rating.

duits, pipes, tubes or vents or concrete or
masonry items through a single fire-resis-
tance-rated floor assembly where the annular
space is protected with materials that prevent
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714.4.1.2 Membrane penetrations. Penetrations of
membranes that are part of a horizontal assembly shall
comply with Section 714.4.1.1.1 or 714.4.1.1.2. Where
floor/ceiling assemblies are required to have a fire-
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resistance rating, recessed fixtures shall be installed
such that the required fire resistance will not be
reduced.

Exceptions:

1. Membrane penetrations by steel, ferrous or
copper conduits, pipes, tubes or vents, or con-
crete or masonry items where the annular
space is protected either in accordance with
Section 714.4.1.1 or to prevent the free pas-
sage of flame and the products of combustion.
The aggregate area of the openings through
the membrane shall not exceed 100 square
inches (64 500 mm?) in any 100 square feet
(9.3 m? of ceiling area in assemblies tested
without penetrations,

2. Ceiling membrane penetrations of maximum
2-hour horizontal assemblies by steel electri-
cal boxes that do not exceed 16 square inches
(10 323 mm?) in area, provided the aggregate
area of such penetrations does not exceed 100
square inches (44 500 mm?) in any 100 square
feet (9.29 m?) of ceiling area, and the annular
space between the ceiling membrane and the
box does not exceed '/, inch (3.2 mm).

3. Membrane penetrations by electrical boxes of
any size or type, which have been liszed as part
of an opening protective material system for
use in horizonral assemblies and are installed
in accordance with the instructions included in
the listing.

4. Membrane penetrations by listed electrical
boxes of any material, provided such boxes
have been tested for use in fire-resistance-
rated assemblies and are installed in accor-
dance with the instructions included in the list-
ing. The annular space between the ceiling
membrane and the box shall not exceed '/,
inch (3.2 mm) unless /isted otherwise.

5. The annular space created by the penetration
of a fire sprinkler, provided it is covered by a
metal escutcheon plate.

6. Noncombustible items that are cast into con-
crete building elements and that do not pene-
trate both top and bottom surfaces of the
element.

7. The ceiling membrane of |- and 2-hour fire-
resistance-rated horizontal assemblies is per-
mitted to be interrupted with the double wood
top plate of a fire-resistance-rated wall assem-
bly, provided that all penetrating items
through the double top plates are protected in
accordance with Section 714.4.1.1.1 or
714.4.1.1.2. The fire-resistance rating of the
wall shall not be less than the rating of the hor-
izontal assembly.

714.4.1.3 Dissimilar materials. Noncombustible pene-
trating items shall not connect to combustible materials
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beyond the point of firestopping unless it can be dem-
onstrated that the fire-resistance integrity of the hori-
zontal assembly is maintained.

714.4.2 Nonfire-resistance-rated assemblies. Penetra-
tions of nonfire-resistance-rated floor or floor/ceiling
assemblies or the ceiling membrane of a nonfire-resis-
tance-rated roof/ceiling assembly shall meet the require-
ments of Section 713 or shall comply with Section
714.42.1 or 7144.2.2.

714.4.2.1 Noncombustible penetrating items. Non-
combustible penetrating items that connect not more
than five srories are permitted, provided that the annu-
lar space is filled to resist the free passage of flame and
the products of combustion with an approved noncom-
bustible material or with a fill, void or cavity material
that is tested and classified for use in through-penetra-
tion firestop systems.

714.4.2.2 Penetrating items. Penetrating items that
connect not more than two stories are permitted, pro-
vided that the annular space is filled with an approved
material to resist the free passage of flame and the
products of combustion.

714.5 Penetrations in smoke barriers. Penectrations in
smoke barriers shall be protected by an approved through-
penetration firestop system installed and tested in accordance
with the requirements of UL 1479 for air leakage. The L rat-
ing of the system measured at 0.30 inch (7.47 Pa) of water in
both the ambient temperature and elevated temperature tests,
shall not exceed:

1. 5.0 cfm per square foot (0.025m*/ s - m?) of penetration
opening for each rhrough-penetration firestop system,
or

2. A total cumulative leakage of 50 cfm (0.024m"s) for
any 100 square feet (9.3 m?) of wall area, or tloor area.

SECTION 715
FIRE-RESISTANT JOINT SYSTEMS

715.1 General. Joints installed in or between fire-resistance-
rated walls, floor or floor/ceiling assemblies and roofs or
roof/ceiling assemblies shall be protected by an approved
fire-resistant joint system designed to resist the passage of
fire for a time period not less than the required fire-resistance
rating of the wall, floor or roof in or between which it is
installed. Fire-resistant joint systems shall be tested in accor-
dance with Section 715.3.

Exception: Fire-resistant joint systems shall not be
required for joints in all of the following locations:

1. Floors within a single dwelling unit.

2. Floors where the joint is protected by a shaft enclo-
sure in accordance with Section 713,

3. Floors within atriums where the space adjacent to
the atrium is included in the volume of the atrium
for smoke control purposes.

4. Floors within malls.
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5. Floors and ramps within open and enclosed parking
garages or structures constructed in accordance with
Sections 406.5 and 406.6, respectively.

6. Mezzanine floors.

7. Walls that are permitted to have unprotected open-
ings.

8. Roofs where openings are permitted.

9. Control joints not exceeding a maximum width of
0.625 inch (15.9 mm) and tested in accordance with
ASTME 119 or UL 263.

715.1.1 Curtain wall assembly. The void created at the
intersection of a floor/ceiling assembly and an exterior
curtain wall assembly shall be protected in accordance
with Section 715.4.

715.2 Installation. A fire-resistant joint system shall be
securely installed in accordance with the listing criteria in or
on the joint for its entire length so as not to dislodge, loosen
or otherwise impair its ability to accommodate expected
building movements and to resist the passage of fire and hot
gases.

715.3 Fire test criteria. Fire-resistant joint systems shall be
tested in accordance with the requirements of either ASTM E
1966 or UL 2079. Nonsymmetrical wall joint systems shall
be tested with both faces exposed to the furnace, and the
assigned fire-resistance rating shall be the shortest duration
obtained from the two tests. When evidence is furnished to
show that the wall was tested with the least fire-resistant side
exposed to the furnace, subject to acceptance of the building
official, the wall need not be subjected to tests from the oppo-
site side.
Exception: For exterior walls with a horizontal fire sepa-
ration distance greater than 5 feet (1524 mm), the joint
system shall be required to be tested for interior fire expo-
sure only.

715.4 Exterior curtain wall/floor intersection.Where fire
resistance-rated floor or floor/ceiling assemblies are required,
voids created at the intersection of the exterior curtain wall
assemblies and such floor assemblies shall be sealed with an
approved system to prevent the interior spread of fire.
Such systems shall be securely installed and tested in
accordance with ASTM E 2307 to provide an F rating for a
time period at least equal to the fire-resistance rating of the
floor assembly. Height and fire-resistance requirements for
curtain wall spandrels shall comply with Section 705.8.5.

Exception: Voids created at the intersection of the exte-
rior curtain wall assemblies and such floor assemblies
where the vision glass extends to the finished floor level
shall be permitted to be sealed with an approved material
to prevent the interior spread of fire. Such material shall be
securely installed and capable of preventing the passage of
flame and hot gases sufficient to ignite cotton waste where
subjected to ASTM E 119 time-temperature fire condi-
tions under a minimum positive pressure differential of
0.01 inch (0.254 mm) of water column (2.5 Pa) for the
time period at least equal to the fire-resistance rating of
the floor assembly.
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715.4.1 Exterior curtain wall/nonfire-resistance-rated
floor assembly intersections. Voids created at the inter-
section of exterior curtain wall assemblies and nonfire-
resistance-rated floor or floor/ceiling assemblies shall be
sealed with an approved material or system to retard the
interior spread of fire and hot gases between stories.

715.5 Spandrel wall. Height and fire-resistance requirements
for curtain wall spandrels shall comply with Section 705.8.5.
Where Section 705.8.5 does not require a fire-resistance-
rated spandrel wall, the requirements of Section 715.4 shall
still apply to the intersection between the spandrel wall and
the floor.

715.6 Fire-resistant joint systems in smoke barriers. Fire-
resistant joint systems in smoke barriers, and joints at the
intersection of a horizontal smoke barrier and an exterior cur-
tainwall, shall be tested in accordance with the requirements
of UL 2079 for air leakage. The L rating of the joint system
shall not exceed 5 cfm per linear foot (0.00775 m%s m) of
joint at 0.30 inch (7.47 Pa) of water for both the ambient tem-
perature and elevated temperature tests.

SECTION 716
OPENING PROTECTIVES

716.1 General. Opening protectives required by other sec-
tions of this code shall comply with the provisions of this sec-
tion.

716.2 Fire-resistance-rated glazing. Fire-resistance-rated
glazing tested as part of a fire-resistance-rated wall assembly
in accordance with ASTM E 119 or UL 263 and labeled in
accordance with Section 703.5 shall be permitted in fire
doors and fire window assemblies where tested and installed
in accordance with their listings and shall not otherwise be
required to comply with this section.

716.3 Marking fire-rated glazing assemblies. Fire-rated J

glazing assemblies shall be marked in accordance with
Tables 716.3, 716.5, and 716.6.

716.3.1 Fire-rated glazing that exceeds the code
requirements. Fire-rated glazing assemblies marked as
complying with hose stream requirements (H) shall be per-

mitted in applications that do not require compliance with

hose stream requirements. Fire-rated glazing assemblies
marked as complying with temperature rise requirements
(T) shall be permitted in applications that do not require

compliance with temperature rise requirements. Fire-rated g

glazing assemblies marked with ratings (XXX) that

exceed the ratings required by this code shall be permitted.
716.4 Alternative methods for determining fire protection
ratings. The application of any of the alternative methods
listed in this section shall be based on the fire exposure and
acceptance criteria specified in NFPA 252, NFPA 257 or UL
9. The required fire resistance of an opening protective shall
be permitted to be established by any of the following meth-
ods or procedures:

1. Designs documented in approved sources.

2. Calculations performed in an approved manner.
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3. Engineering analysis based on a comparison of opening
protective designs having fire protection ratings as
determined by the test procedures set forth in NFPA
252, NFPA 257 or UL 9.

4. Alternative protection methods as allowed by Section
104.11.

716.5 Fire door and shutter assemblies. Approved fire door
and fire shutter assemblies shall be constructed of any mate-
rial or assembly of component materials that conforms to the
test requirements of Section 716.5.1, 716.5.2 or 716.5.3 and
the fire protection rating indicated in Table 716.5. Fire door
frames with transom lights, sidelights or both shall be permit-
ted in accordance with Section 716.5.6. Fire door assemblies
and shutters shall be installed in accordance with the provi-
sions of this section and NFPA 80.

Exceptions:

1. Labeled protective assemblies that conform to the
requirements of this section or UL 10A, UL 14B and
UL 14C for tin-clad fire door assemblies.

2. Floor fire door assemblies in accordance with Sec-
tion 711.8.

716.5.1 Side-hinged or pivoted swinging doors. Fire
door assemblies with side-hinged and pivoted swinging
doors shall be tested in accordance with NFPA 252 or UL
10C. After 5 minutes into the NFPA 252 test, the neutral
pressure level in the furnace shall be established at 40
inches (1016 mm) or less above the sill.

716.5.2 Other types of assemblies. Fire door assemblies
with other types of doors, including swinging elevator
doors and fire shutter assemblies, bottom and side-hinged
chute intake doors, and top-hinged chute discharge doors,
shall be tested in accordance with NFPA 252 or UL 10B.
The pressure in the furnace shall be maintained as nearly
equal to the atmospheric pressure as possible. Once estab-
lished, the pressure shall be maintained during the entire
test period.

716.5.3 Door assemblies in corridors and smoke barri-
ers. Fire door assemblies required to have a minimum fire
protection rating of 20 minutes where located in corridor
walls or smoke barrier walls having a fire-resistance rat-

ing in accordance with Table 716.5 shall be tested in
accordance with NFPA 252 or UL 10C without the hose
stream test.

Exceptions:

1. Viewports that require a hole not larger than 1
inch (25 mm) in diameter through the door, have
at least a 0.25-inch-thick (6.4 mm) glass disc and
the holder is of metal that will not melt out where
subject to temperatures of 1,700°F (927°C).

2. Corridor door assemblies in occupancies of
Group I-2 shall be in accordance with Section
407.3.1.

3. Unprotected openings shall be permitted for cor-
ridors in multitheater complexes where each
motion picture auditorium has at least one-half of
its required exit or exit access doorways opening
directly to the exterior or into an exit passageway.

4. Horizontal sliding doors in smoke barriers that
comply with Sections 408.3 and 408.8.4 in occu-
pancies in Group I-3.

716.5.3.1 Smoke and draft control. Fire door assem-
blies shall also meet the requirements for a smoke and
draft control door assembly tested in accordance with
UL 1784. The air leakage rate of the door assembly
shall not exceed 3.0 cubic feet per minute per square
foot (0.01524 m*/s « m*) of door opening at 0.10 inch
(24.9 Pa) of water for both the ambient temperature and
elevated temperature tests. Louvers shall be prohibited.
Installation of smoke doors shall be in accordance with
NFPA 105.

716.5.3.2 Glazing in door assembilies. In a 20-minute
fire door assembly, the glazing material in the door
itself shall have a minimum fire-protection-rated glaz-
ing of 20 minutes and shall be exempt from the hose
stream test. Glazing material in any other part of the
door assembly, including transom lights and sidelights,
shall be tested in accordance with NFPA 257 or UL 9,
including the hose stream test, in accordance with Sec-
tion 716.6.

TABLE 716.3
MARKING FIRE-RATED GLAZING ASSEMBLIES
FIRE TEST STANDARD MARKING DEFINITION OF MARKING
ASTM E 119 or UL 263 w Meets wall assembly criteria.
NFPA 257 or UL 9 OH Meets fire window assembly criteria including the hose stream test.
D Meets fire door assembly criteria.
NFPA 252 or UL 10B or UL 10C H Meets fire door assembly “Hose Stream” test.
T Meets 450°F temperature rise criteria for 30 minutes
XXX The time in minutes of the fire resistance or fire protection

’ rating of the glazing assembly

For Sk °C = [(°F) - 32)/1.8.
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TABLE 716.5
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OPENING FIRE PROTECTION ASSEMBLIES, RATINGS AND MARKINGS

MINIMUM MINIMUM SIDELIGHT/
REQUIRED | FIRE DOOR TRANSOM AssEmBLY | FIRE-SIVIED SLAZINE IARIONG
TYPE OF WALL AND FIRE DOOR VISION FIRE RATED RATING (hours)
ASSEMBLY ASSEMBLY| SHUTTER | e oo GLAZING MARKING
RATING |ASSEMBLY DOOR VISION PANEL® | . Fire ) . Fire
(hours) I(R ;\TIN()S Fire protection | | i hee| Fire protection resistance
ours
4 3 Not Permitted Not Permitted Not Permitted 4 Not Permitted W-240
Fire walls and fire 3 3 Not Permitted Not Permitted Not Permitted Not Permitted W-180
barriers having a . o <100 sq.in. ='D—H490 ) .
required fire-resis- 2 1Y, 100 sq. in.* >100 sq.in.= Not Permitted 2 Not Permitted W-120
-H-W-C
tance rating D H w90
greater than 1 hour =100 sq.in. = D-H-90 )
1Y, 1Y, 100 sq. in* >100 sq.in.= Not Permitted | 1'/, Not Permitted W-90
D-H-W-90
Shaft, exit enclo- <100 sq.in. = D-H-90
sures and exit pas- 2 1Y, 100 sq. in.*¢ > 100 sq.in.= Not Permitted 2 Not Permitted W-120
sageway walls D-H-T-or D-H-T-W-90
Fire barriers hav-
ing a required fire-
resistance rating
of | hour:
Enclosures for <100 sq.in. = D-H-60
shafts. exit access ; e >100 sq.in.= Not . .
3 ¢ X t P 1 W-6(
stairways, exit ac- ! : 100 5q. in. D-H-T-60 or D-H-T-W-| Permitted ! Not Permittec 60
cess ramps, inte- 60
rior exit stairways,
interior exit ramps
and exit
passageway walls
Fire protection
Other fire barriers 1 Y, Maximum D-H-NT-45 Y, D-H-NT-45
size tested
1 v | Maximm D-20 g D-H-OH-45
Fire partitions: ’
Corridor walls Maximum
05 A raximur D-20 ', D-H-OH-20
) size tested
| Y, Maxnmum D-H-45 i, D-H-45
Other fire size tested
partitions .
05 y, | Maximum D-H-20 ', D-H-20
: stze tested :
(continued)
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TABLE 716.5—continued
OPENING FIRE PROTECTION ASSEMBLIES, RATINGS AND MARKINGS
MINIMUM MINIMUM SIDELIGHT/ FIRE-RATED GLAZING
REQUIRED | FIRE DOOR TRANSOM ASSEMBLY MARKING SIDELITE/TRANSOM

WALL AND FIRE FIRE RATED RATING (hours) PANEL

atervory  |assemBLY| snutTeR | BOORVISION| - 61 aZiNG MARKING
RATING | ASSEMBLY DOOR VISION PANEL® Fire Fire ' ' Fire
(hours) RATING protection | resistance| Fire Protection | i tance

(hours)

<100 sq.in, = D-H-90

3 1'7, 100 sq. inf Not Permitted 3 Not Permitted | W-180

>100 sq.in = D-H-W-90
<100 sq.in. = D-H-90

Exterior walls 2 '/, 100 sq. in.* Not Permitted 2 Not Permitted W-120
>100 sq.in.= D-H-W-90
| Fire Protection N
1 Maximum 3
1 /, size tested D-H-45 /. D-H-4
Fire protection
Smoke barriers 1 K Maximum D-20 Y, D-H-OH-45

size tested

For SI: | square inch = 645.2 mm.

a. Two doors, each with a fire protection rating of 1'/, hours, installed on opposite sides of the same opening in a fire wall, shall be deemed equivalent in firc
protection rating to one 3-hour fire door.

b. For testing requirements, see Section 716.6.3.

¢. Fire-resistance-rated glazing tested to ASTM E 119 in accordance with Section 716.2 shall be permitted, in the maximum size tested.

d. Except where the building is equipped throughout with an automatic sprinkler and the fire-rated glazing meets the criteria established in Section 716.5.5.

e. Under the column heading “Fire-rated glazing marking door vision panel,” W refers to the fire-resistance rating of the glazing, not the frame.
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716.5.4 Door assemblies in other fire partitions. Fire
door assemblies required to have a minimum fire protec-
tion rating of 20 minutes where located in other fire parti-
tions having a fire-resistance rating of 0.5 hour in
accordance with Table 716.5 shall be tested in accordance
with NFPA 252, UL 10B or UL 10C with the hose stream
test.

716.5.5 Doors in interior exit stairways and ramps and
exit passageways. Fire door assemblies in interior exit
stairways and ramps and exit passageways shall have a
maximum transmitted temperature rise of not more than
450°F (250°C) above ambient at the end of 30 minutes of
standard fire test exposure.

Exception: The maximum transmitted temperature
rise is not required in buildings equipped throughout
with an automatic sprinkler system installed in accor-
dance with Section 903.3.1.1 or 903.3.1.2.

716.5.5.1 Glazing in doors. Fire-protection-rated glaz-
ing in excess of 100 square inches (0.065 m?) is not per-
mitted. Fire-resistance-rated glazing in excess of 100
square inches (0.065 m”) shall be permitted in fire door
assemblies when tested as components of the door
assemblies, and not as glass lights, and shall have a
maximum transmitted temperature rise of 450°F (250°
C) in accordance with Section 716.5.5.

716.5.6 Fire door frames with transom lights and side-
lights. Door frames with transom lights, sidelights, or
both, shall be permitted where a */,-hour fire protection
rating or less is required in accordance with Table 716.5.
Fire door frames with transom lights, sidelights, or both,
installed with fire-resistance-rated glazing tested as an
assembly in accordance with ASTM E 119 or UL 263
shall be permitted where a fire protection rating exceeding
*/, hour is required in accordance with Table 716.5.

716.5.7 Labeled protective assemblies. Fire door assem-
blies shall be labeled by an approved agency. The labels
shall comply with NFPA 80, and shall be permanently
affixed to the door or frame.

716.5.7.1 Fire door labeling requirements. Fire
doors shall be labeled showing the name of the manu-
facturer or other identification readily traceable back to
the manufacturer, the name or trademark of the third-
party inspection agency, the fire protection rating and,
where required for fire doors in interior exit stairways
and ramps and exit passageways by Section 716.5.5,
the maximum transmitted temperature end point.
Smoke and draft control doors complying with UL
1784 shall be labeled as such and shall also comply
with Section 716.5.7.3. Labels shall be approved and
permanently affixed. The label shall be applied at the
factory or location where fabrication and assembly are
performed.

716.5.7.1.1 Light Kkits, louvers and components.
Listed light kits and louvers and their required prep-
arations shall be considered as part of the labeled
door where such installations are done under the list-
ing program of the third-party agency. Where tested
for such use, fire doors and door assemblies shall be
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permitted to consist of components, including glaz-
ing, vision light kits and hardware that are labeled,
listed or classified by different third-party agencies.

716.5.7.2 Oversized doors. Oversized fire doors shall
bear an oversized fire door label by an approved
agency or shall be provided with a certificate of inspec-
tion furnished by an approved testing agency. When a
certificate of inspection is furnished by an approved
testing agency, the certificate shall state that the door
conforms to the requirements of design, materials and
construction, but has not been subjected to the fire test.

716.5.7.3 Smoke and draft control door labeling
requirements. Smoke and draft control doors comply-
ing with UL 1784 shall be labeled in accordance with
Section 716.5.6.1 and shall show the letter “S” on the
fire-rating label of the door. This marking shall indicate
that the door and frame assembly are in compliance
when listed or labeled gasketing is also installed.

716.5.7.4 Fire door frame labeling requirements.
Fire door frames shall be labeled showing the names of
the manufacturer and the third-party inspection agency.

716.5.8 Glazing material. Fire-protection-rated glazing
conforming to the opening protection requirements in Sec-
tion 716.5 shall be permitted in fire door assemblies.

716.5.8.1 Size limitations. Fire-protection-rated glaz-
ing shall comply with the size limitations of NFPA 80,
and as provided in Sections 716.5.8.1.1 and
716.5.8.1.2.

716.5.8.1.1 Fire-resistance-rated glazing in door
assemblies in fire walls and fire barriers rated
greater than 1 hour. Fire-resistance-rated glazing
tested to ASTM E 119 or UL 263 and NFPA 252,
UL 10B or UL 10C shall be permitted in fire door
assemblies located in fire walls and in fire barriers
in accordance with Table 716.5 to the maximum size
tested and in accordance with their listings.

716.5.8.1.2 Fire-protection-rated glazing in door
assemblies in fire walls and fire barriers rated
greater than 1 hour. Fire-protection-rated glazing
shall be prohibited in fire walls and fire barriers
except as provided in Sections 716.5.8.1.2.1 and
716.5.8.1.2.2.

716.5.8.1.2.1 Horizontal exits. Fire-protection-
rated glazing shall be permitted as vision panels
in self-closing swinging fire door assemblies
serving as horizontal exits in fire walls where
limited to 100 square inches (0.065 m®) with no
dimension exceeding 10 inches (0.3 mm).

716.5.8.1.2.2 Fire barriers. Fire-protection-rated
glazing shall be permitted in fire doors having a
1'/,-hour fire protection rating intended for
installation in fire barriers, where limited to 100
square inches (0.065 m?).

716.5.8.2 Elevator, stairway and ramp protectives.
Approved fire-protection-rated glazing used in fire
door assemblies in elevator, stairways and ramps enclo-
sures shall be so located as to furnish clear vision of the
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passageway or approach to the elevator, stairway or
ramp.

716.5.8.3 Labeling. Fire-protection-rated glazing shall
bear a label or other identification showing the name of
the manufacturer, the test standard and information
required in Section 716.5.8.3.1 that shall be issued by
an approved agency and shall be permanently identi-
fied on the glazing.

716.5.8.3.1 Identification. For fire-protection-rated
glazing, the label shall bear the following four-part
identification: “D - Hor NH - T or NT - XXX.” “D”
indicates that the glazing shall be used in fire door
assemblies and that the glazing meets the fire pro-
tection requirements of NFPA 252. “H” shall indi-
cate that the glazing meets the hose stream
requirements of NFPA 252. “NH” shall indicate that
the glazing does not meet the hose stream require-
ments of the test. “T” shall indicate that the glazing
meets the temperature requirements of Section
716.5.5.1. “NT” shall indicate that the glazing does
not meet the temperature requirements of Section
716.5.5.1. The placeholder “XXX” shall specify the
fire-protection-rating period, in minutes.

716.5.8.4 Safety glazing. Fire-protection-rated glazing

installed in fire doors in areas subject to human impact

in hazardous locations shall comply with Chapter 24.

716.5.9 Door closing. Fire doors shall be self- or auto-

chute intake doors shall not fail in a “door open” position

I matic-closing in accordance with this section. Self-closing

in the event of a closer failure.

136

Exceptions:

I. Fire doors located in common walls separating
sleeping units in Group R-1 shall be permitted
without automatic- or self-closing devices.

2. The elevator car doors and the associated hoist-
way enclosure doors at the floor level designated
for recall in accordance with Section 3003.2 shall
be permitted to remain open during Phase I emer-
gency recall operation.

716.5.9.1 Latch required. Unless otherwise specifi-
cally permitted, single fire doors and both leaves of
pairs of side-hinged swinging fire doors shall be pro-
vided with an active latch bolt that will secure the door
when it is closed.

716.5.9.1.1 Chute intake door latching. Chute
intake doors shall be positive latching, remaining
latched and closed in the event of latch spring failure
during a fire emergency.

716.5.9.2 Automatic-closing fire door assemblies.
Automatic-closing fire door assemblies shall be self-
closing in accordance with NFPA 80.

716.5.9.3 Smoke-activated doors. Automatic-closing
doors installed in the following locations shall be auto-
matic-closing by the actuation of smoke detectors
installed in accordance with Section 907.3 or by loss of
power to the smoke detector or hold-open device.

Doors that are automatic-closing by smoke detection
shall not have more than a 10-second delay before the
door starts to close after the smoke detector is actuated:

1. Doors installed across a corridor.

2. Doors that protect openings in exits or corri-
dors required to be of fire-resistance-rated con-
struction.

3. Doors that protect openings in walls that are
capable of resisting the passage of smoke in
accordance with Section 509.4.

4, Doors installed in smoke barriers in accordance
with Section 709.5.

Doors installed in fire partitions in accordance
with Section 708.6.

6. Doors installed in a fire wall in accordance with
Section 706.8.

7. Doors installed in shaft enclosures in accor-
dance with Section 713.7.

o]

8. Doors installed in refuse and laundry chutes
and access and termination rooms in accor-
dance with Section 713.13. Automatic-closing
chute intake doors installed in refuse and laun-
dry chutes shall also meet the requirements of
Sections 716.5.9 and 716.5.9.1.1.

9. Doors installed in the walls for compartmenta-
tion of underground buildings in accordance
with Section 405.4.2.

10. Doors installed in the elevator lobby walls of
underground buildings in accordance with Sec-
tion 405.4.3.

11. Doors installed in smoke partitions in accor-
dance with Section 710.5.2.3.

716.5.9.4 Doors in pedestrian ways. Vertical sliding
or vertical rolling steel fire doors in openings through
which pedestrians travel shall be heat activated or acti-
vated by smoke detectors with alarm verification.

716.5.10 Swinging fire shutters. Where fire shutters of
the swinging type are installed in exterior openings, not
less than one row in every three vertical rows shall be
arranged to be readily opened from the outside, and shall
be identified by distinguishing marks or letters not less
than 6 inches (152 mm) high.

716.5.11 Rolling fire shutters. Where fire shutters of the
rolling type are installed, such shutters shall include
approved automatic-closing devices.

716.6 Fire-protection-rated glazing. Glazing in fire window
assemblies shall be fire protection rated in accordance with
this section and Table 716.6. Glazing in fire door assemblies
shall comply with Section 716.5.8. Fire-protection-rated glaz-
ing in fire window assemblies shall be tested in accordance [
with and shall meet the acceptance criteria of NFPA 257 or
UL 9. Fire-protection-rated glazing shall also comply with
NFPA 80. Openings in nonfire-resistance-rated exterior wall
assemblies that require protection in accordance with Section
705.3, 705.8, 705.8.5 or 705.8.6 shall have a fire protection
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rating of not less than %4 hour. Fire-protection-rated glazing in
0.5-hour fire-resistance-rated partitions is permitted to have a

0.33-hour fire protection rating.

716.6.1 Testing under positive pressure. NFPA 257 or
UL 9 shall evaluate fire-protection-rated glazing under
positive pressure. Within the first 10 minutes of a test, the
pressure in the furnace shall be adjusted so at least two-
thirds of the test specimen is above the neutral pressure
plane, and the neutral pressure plane shall be maintained at
that height for the balance of the test.

716.6.2 Nonsymmetrical glazing systems. Nonsymmetri-
cal fire-protection-rated glazing systems in fire partitions,
fire barriers or in exterior walls with a fire separation dis-
tance of 5 feet (1524 mm) or less pursuant to Section 705
shall be tested with both faces exposed to the furnace. and
the assigned fire protection rating shall be the shortest
duration obtained from the two tests conducted in compli-
ance with NFPA 257 or UL 9.

716.6.3 Safety glazing. Fire-protection-rated glazing
installed in fire window assemblies in areas subject to
human impact in hazardous locations shall comply with
Chapter 24.

716.6.4 Glass and glazing. Glazing in fire window assem-
blies shall be fire-protection-rated glazing installed in
accordance with and complying with the size limitations
set forth in NFPA 80.

716.6.5 Installation. Fire-protection-rated glazing shall be
in the fixed position or be automatic-closing and shall be
installed in approved frames.

716.6.6 Window mullions. Metal mullions that exceed a
nominal height of 12 feet (3658 mm) shall be protected
with materials to afford the same fire-resistance rating as
required for the wall construction in which the protective
is located.

FIRE AND SMOKE PROTECTION FEATURES

716.6.7 Interior fire window assemblies. Fire-protec-
tion-rated glazing used in fire window assemblies located
in fire partitions and fire barriers shall be limited to use in
assemblies with a maximum fire-resistance rating of 1
hour in accordance with this section.

716.6.7.1 Where */,-hour fire protection window
assemblies permitted. Fire-protection-rated glazing
requiring 45-minute opening protection in accordance
with Table 716.6 shall be limited to fire partitions
designed in accordance with Section 708 and fire barri-
ers utilized in the applications set forth in Sections
707.3.6 and 707.3.8 where the fire-resistance rating
does not exceed 1 hour. Fire-resistance-rated glazing
assemblies tested in accordance with ASTM E 119 or
UL 263 shall not be subject to the limitations of this
section.

716.6.7.2 Area limitations. The total area of the glaz-
ing in fire-protection-rated windows assemblies shall
not exceed 25 percent of the area of a common wall
with any room.

716.6.7.3 Where Y/,-hour fire-protection window
assemblies permitted. Fire-protection-rated glazing
shall be permitted in window assemblies tested to
NFPA 257 or UL 9 in smoke barriers and fire parti-
tions requiring '/,-hour opening protection in accor-
dance with Table 716.6.
716.6.8 Labeling requirements. Fire-protection-rated
glazing shall bear a label or other identification showing
the name of the manufacturer, the test standard and infor-
mation required in Table 716.6 that shall be issued by an
approved agency and shall be permanently identified on
the glazing.

TABLE 716.6
FIRE WINDOW ASSEMBLY FIRE PROTECTION RATINGS
[ REQUIRED WALL MINIMUM FIRE ]
T ASsemBLY ASSE"?EOLLSAT'NG TG (oars) GLAZING MARKING
Interior walls
Fire walls All NP W-XXX°
Fire barriers >t NP W-XXX?
1 Np* W-XXX"
Incidental use areas (707.3.6). 1 , OH-45 or W-60
Mixed occupancy separations (707.3.8)
Fire partitions ! 7 OH-45 or W-60
0.5 Y, OH-20 or W-30
Sinoke barriers 1 l, OH-45 or W-60
>1 1, OH-90 or W-XXX°
Exterior walls 1 ¥, OH-45 or W-60
0.5 Y, OH-20 or W-30
Party wall All NP Not Applicable

NP = Not Permitted.

a. Not permitted except fire-resistance-rated gluzing assemblies tested to ASTM E 119 or UL 263, as specified in Section 716.2.
b. XXX = The fire rating duration period in minutes, which shall be equal to the fire-resistance rating required (or the wall assembly.
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SECTION 717
DUCTS AND AIR TRANSFER OPENINGS

717.1 General. The provisions of this section shall govern
the protection of duct penetrations and air transfer openings
in assemblies required to be protected and duct penetrations
in nonfire-resistance-rated floor assemblies.

717.1.1 Ducts that penetrate fire-resistance-rated
assemblies without dampers. Ducts that penetrate fire-
resistance-rated assemblies and are not required by this
section to have dampers shall comply with the require-
ments of Sections 714.2 through 714.3.3. Ducts that pene-
trate horizontal assemblies not required to be contained
within a shaft and not required by this section to have
dampers shall comply with the requirements of Sections
714.4 through 714.4.2.2.

717.1.1.1 Ducts that penetrate nonfire-resistance-
rated assemblies. The space around a duct penetrating
a nonfire-resistance-rated floor assembly shall comply
with Section 717.6.3.

717.2 Installation. Fire dampers, smoke dampers, combina-
tion fire/smoke dampers and ceiling radiation dampers
located within air distribution and smoke control systems
shall be installed in accordance with the requirements of this
section, the manufacturer's installation instructions and the
dampers' listing.
717.2.1 Smoke control system. Where the installation of
a fire damper will interfere with the operation of a
required smoke control system in accordance with Section
909, approved alternative protection shall be utilized.
Where mechanical systems including ducts and dampers
utilized for normal building ventilation serve as part of the
smoke control system, the expected performance of these
systems in smoke control mode shall be addressed in the
rational analysis required by Section 909.4.

717.2.2 Hazardous exhaust ducts. Fire dampers for haz-
ardous exhaust duct systems shall comply with the fnter-
national Mechanical Code.

717.3 Damper testing, ratings and actuation. Damper test-
ing, ratings and actuation shall be in accordance with Sec-
tions 717.3.1 through 717.3.3.

717.3.1 Damper testing. Dampers shall be listed and
labeled in accordance with the standards in this section.
Fire dampers shall comply with the requirements of UL
555. Only fire dampers labeled for use in dynamic systems
shall be installed in heating, ventilation and air-condition-
ing systems designed to operate with fans on during a fire.
Smoke dampers shall comply with the requirements of UL
555S. Combination fire/smoke dampers shall comply with
the requirements of both UL 555 and UL 555S. Ceiling
radiation dampers shall comply with the requirements of
UL 555C or shall be tested as part of a fire-resistance-rated
floor/ceiling or roof/ceiling assembly in accordance with
ASTM E119 or UL 263.

717.3.2 Damper rating. Damper ratings shall be in accor-
dance with Sections 717.3.2.1 through 717.3.2.3.
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717.3.2.1 Fire damper ratings. Fire dampers shall
have the minimum fire protection rating specified in
Table 717.3.2.1 for the type of penetration.

TABLE 717.3.2.1
FIRE DAMPER RATING

R
PENETRATION RATING (hours)
Less than 3-hour fire-resistance-rated assemblies 1.5
3-hour or greater fire-resistance-rated assemblies 3

717.3.2.2 Smoke damper ratings. Smoke damper
leakage ratings shall be Class L or II. Elevated tempera-
ture ratings shall not be less than 250°F (121°C).

717.3.2.3 Combination fire/smoke damper ratings.
Combination fire/smoke dampers shall have the mini-
mum fire protection rating specified for fire dampers in
Table 717.3.2.1 for the type of penetration and shall
also have a minimum smoke damper rating as specified
in Section 717.3.2.2.

717.3.3 Damper actuation. Damper actuation shall be in
accordance with Sections 717.3.3.1 through 717.3.3.4 as
applicable.
717.3.3.1 Fire damper actuation device. The fire
damper actuation device shall meet one of the follow-
ing requirements:

1. The operating temperature shall be approxi-
mately 50°F (10°C) above the normal tempera-
ture within the duct system, but not less than
160°F (71°C).

2. The operating temperature shall be not more than
350°F (177°C) where located in a smoke control
system complying with Section 909.

717.3.3.2 Smoke damper actuation. The smoke
damper shall close upon actuation of a listed smoke
detector or detectors installed in accordance with Sec-
tion 907.3 and one of the following methods, as appli-
cable:

1. Where a smoke damper is installed within a duct,
a smoke detector shall be installed in the duct
within 5 feet (1524 mm) of the damper with no
air outlets or inlets between the detector and the
damper. The detector shall be listed for the air
velocity, temperature and humidity anticipated at
the point where it is installed. Other than in
mechanical smoke control systems, dampers
shall be closed upon fan shutdown where local
smoke detectors require a minimum velocity to
operate.

2. Where a smoke damper is installed above smoke
barrier doors in a smoke barrier, a spot-type
detector listed for releasing service shall be
installed on either side of the smoke barrier door
opening.
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3. Where a smoke dumper is installed within an air
transfer opening in a wall, a spot-type detector
listed for releasing service shall be installed
within 5 feet (1524 mm) horizontally of the
damper.

4. Where a smoke damper is installed in a corridor
wall or ceiling, the damper shall be permitted to
be controlled by a smoke detection system
installed in the corridor.

5. Where a total-coverage smoke detector system is
provided within areas served by a heating, venti-
lation and air-conditioning (HVAC) system,
smoke dampers shall be permitted to be con-
trolled by the smoke detection system.

717.3.3.3 Combination fire/smoke damper actua-
tion. Combination fire/smoke damper actuation shall be
in accordance with Sections 717.3.3.1 and 717.3.3.2.
Combination fire/smoke dampers installed in smoke
control system shaft penetrations shall not be activated
by local area smoke detection unless it is secondary to
the smoke management system controls.

717.3.3.4 Ceiling radiation damper actuation. The
operating temperature of a ceiling radiation damper
actuation device shall be S0°F (27.8°C) above the nor-
mal temperature within the duct system, but not less
than 160°F (71°C).

7174 Access and identification. Fire and smoke dampers
shall be provided with an approved means of access, which is
large enough to permit inspection and maintenance of the
damper and its operating parts. The access shall not affect the
integrity of fire-resistance-rated assemblies. The access open-
ings shall not reduce the fire-resistance rating of the assem-
bly. Access points shall be permanently identified on the
exterior by a label having letters not less than '/, inch (12.7
mm) in height reading: FIRE/SMOKE DAMPER, SMOKE
DAMPER or FIRE DAMPER. Access doors in ducts shall be
tight fitting and suitable for the required duct construction.

717.5 Where required. Fire dampers, smoke dampers and
combination fire/smoke dampers shall be provided at the
locations prescribed in Sections 717.5.1 through 717.5.7 and
717.6. Where an assembly is required to have both fire damp-
ers and smoke dampers, combination fire/smoke dampers or a
fire damper and a smoke damper shall be required.

717.5.1 Fire walls. Ducts and air transfer openings per-
mitted in fire walls in accordance with Section 706.11
shall be protected with listed fire dampers installed in
accordance with their listing.
717.5.1.1 Horizontal exits. A listed smoke damper
designed to resist the passage of smoke shall be pro-
vided at each point a duct or air transfer opening pene-
trates a fire wall that serves as a horizontal exir.
717.5.2 Fire barriers. Ducts and air transfer openings of
fire barriers shall be protected with approved fire dampers
installed in accordance with their listing. Ducts and air
transfer openings shall not penetrate enclosures for stair-
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ways, ramps and exit passageways except as permitted by
Sections 1022.4 and 1023.6, respectively.
Exception: Fire dampers are not required at penetra-
tions of fire barriers where any of the following apply:
1. Penetrations are tested in accordance with ASTM
E 119 or UL 263 as part of the fire-resistance-
rated assembly.

b

. Ducts are used as part of an approved smoke con-
trol system in accordance with Section 909 and
where the use of a fire damper would interfere
with the operation of a smoke control system.

3. Such walls are penetrated by ducted HVAC sys-
tems, have a required fire-resistance rating of 1
hour or less, are in areas of other than Group H
and are in buildings equipped throughout with an
automatic sprinkler system in accordance with
Section 903.3.1.1 or 903.3.1.2. For the purposes
of this exception, a ducted HVAC system shall be
a duct system for conveying supply. return or
exhaust air as part of the structure's HVAC sys-
tem. Such a duct system shall be constructed of
sheet steel not less than No. 26 gage thickness
and shall be continuous from the air-handling
appliance or equipment to the air outlet and inlet
terminals.

717.5.2.1 Horizontal exits. A listed smoke damper
designed to resist the passage of smoke shall be pro-
vided at each point a duct or air transfer opening pene-
trates a fire barrier that serves as a horizontal exit.

717.5.3 Shaft enclosures. Shaft enclosures that are per-
mitted to be penetrated by ducts and air transfer openings
shall be protected with approved fire and smoke dampers
installed in accordance with their listing.

Exceptions:

L. Fire dampers are not required at penetrations of
shafts where:

[.1. Steel exhaust subducts are extended at
least 22 inches (559 mm) vertically in
exhaust shafts, provided there is a contin-
uous airflow upward to the outside; or

1.2. Penetrations are tested in accordance with
ASTM E 119 or UL 263 as part of the
fire-resistance-rated assembly; or

1.3. Ducts are used as part of an approved
smoke control system designed and
installed in accordance with Section 909
and where the fire damper will interfere
with the operation of the smoke control
system; or

1.4. The penetrations are in parking garage
exhaust or supply shafts that are separated
from other building shafts by not less than
2-hour fire-resistance-rated construction.
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2. In Group B and R occupancies equipped through-

out with an automatic sprinkler system in accor-
dance with Section 903.3.1.1, smoke dampers are
not required at penetrations of shafts where:

2.1. Kitchen, clothes dryer, bathroom and toi-
let room exhaust openings are installed
with steel exhaust subducts, having a
minimum wall thickness of 0.0187-inch
(0.4712 mm) (No. 26 gage);

2.2. The subducts extend at least 22 inches
(559 mm) vertically; and

2.3. An exhaust fan is installed at the upper
terminus of the shaft that is powered con-
tinuously in accordance with the provi-
sions of Section 909.11, so as to maintain
a continuous upward airflow to the out-
side.

. Smoke dampers are not required at penetration of

exhaust or supply shafts in parking garages that

are separated from other building shafts by not
less than 2-hour fire-resistance-rated construc-
ton.

. Smoke dampers are not required at penetrations
of shafts where ducts are used as part of an
approved mechanical smoke control system
designed in accordance with Section 909 and
where the smoke damper will interfere with the
operation of the smoke control system.

. Fire dampers and combination fire/smoke damp-
ers are not required in kitchen and clothes dryer
exhaust systems when installed in accordance
with the International Mechanical Code.

3.2. The duct shall be constructed of steel a
minimum of 0.0217 inch (0.55 mm) in
thickness.

3.3. The duct shall not have openings that
communicate the corridor with adjacent
spaces or rooms.

3.4. The duct shall be installed above a ceil-
ing.

3.5. The duct shall not terminate at a wall reg-
ister in the fire-resistance-rated wall.

3.6. A minimum 12-inch-long (305 mm) by
0.060-inch-thick (1.52 mm) steel sleeve
shall be centered in each duct opening.
The sleeve shall be secured to both sides
of the wall and all four sides of the sleeve
with minimum 1'/-inch by 1'/,-inch by
0.060-inch (38 mm by 38 mm by 1.52
mm) steel retaining angles. The retaining
angles shall be secured to the sleeve and
the wall with No. 10 (M5) screws. The
annular space between the steel sleeve
and the wall opening shall be filled with
mineral wool batting on all sides.

4. Such walls are penetrated by ducted HVAC sys-

tems, have a required fire-resistance rating of 1
hour or less, and are in buildings equipped
throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1 or 903.3.1.2.
For the purposes of this exception, a ducted
HVAC system shall be a duct system for convey-
ing supply, return or exhaust air as part of the
structure’s HVAC system, Such a duct system

shall be constructed of sheet steel not less than
No. 26 gage thickness and shall be continuous
from the air-handling appliance or equipment to
the air outlet and inlet terminals.

717.5.4 Fire partitions. Ducts and air transfer openings

that penetrate fire partitions shall be protected with listed

fire dampers installed in accordance with their listing.
Exceptions: In occupancies other than Group H. fire
dampers are not required where any of the following
apply:

1. Corridor walls in buildings equipped throughout
with an automatic sprinkler system in accordance
with Section 903.3.1.1 or 903.3.1.2 and the duct
is protected as a rhrough penetration in accor-
dance with Section 714.

717.54.1 Corridors. A listed smoke damper designed
to resist the passage of smoke shall be provided at each
point a duct or air transfer opening penetrates a corri-
dor enclosure required to have smoke and draft control
doors in accordance with Section 716.5.3.

Exceptions:

1. Smoke dampers are not required where the
building is equipped throughout with an
approved smoke control system in accordance
with Section 909, and smoke dampers are not
necessary tor the operation and control of the
system.

2. Tenant partitions in covered and open mall build-
ings where the walls are not required by provi-
sions elsewhere in the code to extend to the
underside of the floor or roof sheathing, slab or
deck above.

2. Smoke dampers are not required in corridor
penetrations where the duct is constructed of
steel not less than 0.019 inch (0.48 mm) in
thickness and there are no openings serving
the corridor.

717.5.5 Smoke barriers. A listed smoke damper designed
to resist the passage of smoke shall be provided at each

3. The duct system is constructed of approved mate-
rials in accordance with the [Inrernarional
Mechanical Code and the duct penetrating the
wall complies with all of the following require-
ments:

3.1. The duct shall not exceed 100 square
inches (0.06 m?).
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point a duct or air transfer opening penetrates a smoke bar-
rier. Smoke dampers and smoke damper actuation meth-
ods shall comply with Section 717.3.3.2.

Exception: Smoke dampers are not required where the
openings in ducts are limited to a single smoke com-
partment and the ducts are constructed of steel.

717.5.6 Exterior walls. Ducts and air transfer openings in
fire-resistance-rated exterior walls required to have pro-
tected openings in accordance with Section 705.10 shall
be protected with listed fire dampery installed in accor-
dance with their listing.

717.5.7 Smoke partitions. A [listed smoke damper
designed to resist the passage of smoke shall be provided
at each point that an air transfer opening penetrates a
smoke partition. Smoke dampers and smoke damper actua-
tion methods shall comply with Section 717.3.3.2.

Exception: Where the installation of a smoke damper
will interfere with the operation of a required smoke
control system in accordance with Section 909,
approved alternative protection shall be utilized.

717.6 Horizontal assemblies. Penetrations by ducts and air
transter openings of a floor, floor/ceiling assembly or the
ceiling membrane of a roof/ceiling assembly shall be pro-
tected by a shaft enclosure that complies with Section 713 or
shall comply with Sections 717.6.1 through 717.6.3.

717.6.1 Through penetrations. In occupancies other than
Groups 1-2 and 1-3, a duct constructed of approved materi-
als in accordance with the International Mechanical Code
that penetrates a fire-resistance-rated floor/ceiling assem-
bly that connects not more than two sfories is permitted
without shaft enclosure protection, provided a listed fire
damper is installed at the floor line or the duct is protected
in accordance with Section 714.4. For air transfer open-
ings, see Section 712.1.8.

Exception: A duct is permitted to penetrate three floors
or less without a fire damper at each floor, provided
such duct meets all of the following requirements:

1. The duct shall be contained and located within
the cavity of a wall and shall be constructed of
steel having a minimum wall thickness of 0.0187
inches (0.4712 mm) (No. 26 gage).

2. The duct shall open into only one dwelling or
sleeping unit and the duct system shall be contin-
uous from the unit to the exterior of the building.

3. The duct shall not exceed 4-inch (102 mm) nomi-
nal diameter and the total area ot such ducts shall
not exceed 100 square inches (0.065 m?) in any
100 square feet (9.3 m’) of floor area.

4. The annular space around the duct is protected
with materials that prevent the passage of flame
and hot gases sufficient to ignite cotton waste
where subjected to ASTM E 119 or UL 263 time-
temperatare conditions under a minimum posi-
tive pressure differential of 0.01 inch (2.49 Pa) of
water at the location of the penetration for the
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time period equivalent to the fire-resistance rat-
ing of the construction penetrated.

5. Grille openings located in a ceiling of a fire-resis-
tance-rated floor/ceiling or roof/ceiling assembly
shall be protected with a listed ceiling radiation
damper installed in accordance with Section
717.6.2.1.

717.6.2 Membrane penetrations. Ducts and air transfer
openings constructed of approved materials in accordance
with the Infernational Mechanical Code that penetrate the
ceiling membrane of a fire-resistance-rated floor/ceiling or
roof/ceiling assembly shall be protected with one of the
following:

1. A shaft enclosure in accordance with Section 713.

2. A listed ceiling radiation damper installed at the
ceiling line where a duct penetrates the ceiling of a
fire-resistance-rated floor/ceiling or roof/ceiling
assembly.

3. A listed ceiling radiation damper installed at the
ceiling line where a diffuser with no duct attached
penetrates the ceiling of a fire-resistance-rated floor/
ceiling or roof/ceiling assembly.

717.6.2.1 Ceiling radiation dampers. Ceiling radia-
tion dampers shall be tested in accordance with Section
717.3.1. Ceiling radiation dampers shall be installed in
accordance with the details listed in the fire-resistance-
rated assembly and the manufacturer's installation
instructions and the listing. Ceiling radiation dampers
are not required where either of the following applies:
1. Tests in accordance with ASTM E 119 or UL 263
have shown that ceiling radiation dampers are
not necessary in order to maintain the fire-resis-
tance rating of the assembly.

(XS]

. Where exhaust duct penetrations are protected in
accordance with Section 714.4.1.2, are located
within the cavity of a wall and do not pass
through another dwelling unir or tenant space.

717.6.3 Nonfire-resistance-rated floor assemblies. Duct
systems constructed of approved materials in accordance
with the Infernational Mechanical Code that penetrate
nonfire-resistance-rated floor assemblies shall be pro-
tected by any of the following methods:

1. A shaft enclosure in accordance with Section 713.

2. The duct connects not more than two stories, and the
annular space around the penetrating duct is pro-
tected with an approved noncombustible material
that resists the free passage of flame and the prod-
ucts of combustion.

3. The duct connects not more than three stories, and
the annular space around the penetrating duct is
protected with an approved noncombustible mate-
rial that resists the free passage of flame and the
products of combustion and a fire damper is
installed at each floor line.

Exception: Fire dampers are not required in
ducts within individual residential dwelling units.
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717.7 Flexible ducts and air connectors. Flexible ducts and
air connectors shall not pass through any fire-resistance-rated
assembly. Flexible air connectors shall not pass through any
wall, floor or ceiling.

SECTION 718
CONCEALED SPACES

718.1 General. Fireblocking and draftstopping shall be
installed in combustible concealed locations in accordance
with this section. Fireblocking shall comply with Section
718.2. Draftstopping in floor/ceiling spaces and attic spaces
shall comply with Sections 718.3 and 718.4, respectively.
The permitted use of combustible materials in concealed
spaces of buildings of Type I or 11 construction shall be lim-
ited to the applications indicated in Section 718.5.

718.2 Fireblocking. In combustible construction, fireblock-
ing shall be installed to cut off concealed draft openings (both
vertical and horizontal) and shall form an effective barrier
between floors, between a top story and a roof or attic space.
Fireblocking shall be installed in the locations specified in
Sections 718.2.2 through 718.2.7.

718.2.1 Fireblocking materials. Fireblocking shall con-
sist of the following materials:

I. Two-inch (51 mm) nominal lumber.

2. Two thicknesses of 1-inch (25 mm) nominal lumber
with broken lap joints.

3. One thickness of 0.719-inch (18.3 mm) wood struc-
tural panels with joints backed by 0.719-inch (18.3
mm) wood structural panels.

4. One thickness of 0.75-inch (19.1 mm) particleboard
with joints backed by 0.75-inch (19 mm) particle-
board.

5. One-half-inch (12.7 mm) gypsum board.
6. One-fourth-inch (6.4 mm) cement-based miltboard.

7. Batts or blankets of mineral wool, mineral fiber or
other approved materials installed in such a manner
as to be securely retained in place.

8. Cellulose insulation installed as tested for the spe-
cific application.

718.2.1.1 Batts or blankets of mineral wool or min-
eral fiber. Batts or blankets of mineral wool or mineral
fiber or other approved nonrigid materials shall be per-
mitted for compliance with the 10-foot (3048 mm) hor-
izontal fireblocking in walls constructed using parallel
rows of studs or staggered studs.

718.2.1.2 Unfaced fiberglass. Unfaced fiberglass batt
insulation used as fireblocking shall fill the entire cross
section of the wall cavity to a minimum height of 16
inches (406 mm) measured vertically. When piping,
conduit or similar obstructions are encountered, the
insulation shall be packed tightly around the obstruc-
ton.

718.2.1.3 Loose-fill insulation material. Loose-fill
insulation material, insulating foam sealants and caulk
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materials shall not be used as a fireblock unless specifi-
cally tested in the form and manner intended for use to
demonstrate its ability to remain in place and to retard
the spread of fire and hot gases.

718.2.1.4 Fireblocking integrity. The integrity of fire-
blocks shall be maintained.

718.2.1.5 Double stud walls. Batts or blankets of min-
eral or glass fiber or other approved nonrigid materials
shall be allowed as fireblocking in walls constructed
using parallel rows of studs or staggered studs.

718.2.2 Concealed wall spaces. Fireblocking shall be
provided in concealed spaces of stud walls and partitions,
including furred spaces, and parallel rows of studs or stag-
gered studs, as follows:

1. Vertically at the ceiling and floor levels.

2. Horizontally at intervals not exceeding 10 feet (3048
mm).

718.2.3 Connections between horizontal and vertical
spaces. Fireblocking shall be provided at interconnections
between concealed vertical stud wall or partition spaces
and concealed horizontal spaces created by an assembly of
floor joists or trusses, and between concealed vertical and
horizontal spaces such as occur at soffits, drop ceilings,
cove ceilings and similar locations.

718.2.4 Stairways. Fireblocking shall be provided in con-
cealed spaces between stair stringers at the top and bottom
of the run. Enclosed spaces under sfairs shall also comply
with Section 1009.9.3.

718.2.5 Ceiling and floor openings. Where required by
Section 712.1.7, Exception 1 of Section 714.4.1.2 or Sec-
tion 714.4.2, fireblocking of the annular space around
vents, pipes, ducts, chimneys and fireplaces at ceilings and
floor levels shall be installed with a material specifically
tested in the form and manner intended for use to demon-
strate its ability to remain in place and resist the free pas-
sage of flame and the products of combustion.

718.2.5.1 Factory-built chimneys and fireplaces.
Factory-built chimneys and fireplaces shall be fire-
blocked in accordance with UL 103 and UL 127.

718.2.6 Exterior wall coverings. Fireblocking shall be
installed within concealed spaces of exterior wall cover-
ings and other exterior architectural elements where per-
mitted to be of combustible construction as specified in
Section 1406 or where erected with combustible frames.
Fireblocking shall be installed at maximum intervals of 20
feet (6096 mm) in either dimension so that there will be no
concealed space exceeding 100 square feet (9.3 m?
between fireblocking. Where wood furring strips are used,
they shall be of approved wood of natural decay resistance
or preservative-treated wood. If noncontinuous, such ele-
ments shall have closed ends, with at least 4 inches (102
mm) of separation between sections.

Exceptions:

L. Fireblocking of cornices is not required in single-
family dwellings. Fireblocking of cornices of a
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two-family dwelling is required only at the line of
dwelling unit separation.

2. Fireblocking shall not be required where the
exterior wall covering is installed on noncombus-
tible framing and the face of the exterior wall
covering exposed to the concealed space is cov-
ered by one of the following materials:

2.1. Aluminum having a minimum thickness
of 0.019 inch (0.5 mm).

2.2. Corrosion-resistant steel having a base
metal thickness not less than 0.016 inch
(0.4 mm) at any point.

2.3. Other approved noncombustible materi-
als.

3. Fireblocking shall not be required where the
exterior wall covering has been tested in accor-
dance with, and complies with the acceptance cri-
teria of, NFPA 285. The exterior wall covering
shall be installed as tested in accordance with
NFPA 285.

718.2.7 Concealed sleeper spaces. Where wood sleepers
are used tfor laying wood flooring on masonry or concrete
fire-resistance-rated floors, the space between the tfloor

FIRE AND SMOKE PROTECTION FEATURES

located above and in line with the dwelling unir and sleep-
ing unit separations,

Exceptions:

1. Draftstopping is not required in buildings
equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.1.

2. Draftstopping is not required in buildings
equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.2,
provided that automatic sprinklers are also
installed in the combustible concealed spaces
where the draftstopping is being omitted.

718.3.3 Other groups. In other groups, draftstopping shall
be installed so that horizontal floor areas do not exceed
1,000 square feet (93 m?).

Exception: Draftstopping is not required in buildings
equipped throughout with an automatic sprinkler sys-
tem in accordance with Section 903.3.1.1.

718.4 Draftstopping in attics. In combustible construction,
draftstopping shall be installed to subdivide attic spaces and
concealed roof spaces in the locations prescribed in Sections
718.4.2 and 718.4.3. Ventilation of concealed roof spaces
shall be maintained in accordance with Section 1203.2.

slab and the underside of the wood flooring shall be filled
with an approved material to resist the free passage of
flame and products of combustion or fireblocked in such a
manner that there will be no open spaces under the floor-
ing that will exceed 100 square feet (9.3 m®) in area and
such space shall be filled solidly under permanent parti-
tions so that there is no communication under the flooring
between adjoining rooms.

Exceptions:

L. Fireblocking is not required for slab-on-grade
floors in gymnasiums.

2. Fireblocking is required only at the juncture of
each alternate lane and at the ends of each lane in
a bowling facility.
718.3 Draftstopping in floors. In combustible construction,
draftstopping shall be installed to subdivide floor/ceiling
assemblies in the locations prescribed in Sections 718.3.2
through 718.3.3.

718.3.1 Draftstopping materials. Draftstopping materials
shall not be less than '/,-inch (12.7 mm) gypsum board, */-
inch (9.5 mm) wood structural panel, “/g-inch (9.5 mm)
particleboard, I-inch (25-mm) nominal lumber, cement
fiberboard, batts or blankets of mineral wool or glass fiber,
or other approved materials adequately supported. The
integrity of draftstops shall be maintained.

718.3.2 Groups R-1, R-2, R-3 and R-4. Draftstopping
shall be provided in floor/ceiling spaces in Group R-1
buildings, in Group R-2 buildings with three or more
dwelling units, in Group R-3 buildings with two dwelling
units and in Group R-4 buildings. Draftstopping shall be
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718.4.1 Draftstopping materials. Materials utilized for
draftstopping of atfic spaces shall comply with Section
718.3.1.

718.4.1.1 Openings. Openings in the partitions shall be
protected by self-closing doors with automatic latches
constructed as required for the partitions.

718.4.2 Groups R-1 and R-2. Draftstopping shall be pro-
vided in attics, mansards, overhangs or other concealed
roof spaces of Group R-2 buildings with three or more
dwelling units and in all Group R-1 buildings. Draftstop-
ping shall be installed above, and in line with, sleeping
unit and dwelling unit separation walls that do not extend
to the underside of the roof sheathing above.

Exceptions:

1. Where corridor walls provide a sleeping unit or
dwelling unit separation, draftstopping shall only
be required above one of the corridor walls.

2. Draftstopping is not required in buildings
equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.1.

3. In occupancies in Group R-2 that do not exceed
four stories above grade plane, the attic space
shall be subdivided by draftstops into areas not
exceeding 3,000 square feet (279 m?) or above
every two dwelling units. whichever is smaller.

4. Draftstopping is not required in buildings
equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.2,
provided that automatic sprinklers are also
installed in the combustible concealed space
where the draftstopping is being omitted.
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718.4.3 Other groups. Draftstopping shall be installed in
attics and concealed roof spaces, such that any horizontal
area does not exceed 3,000 square feet (279 m?).

Exception: Draftstopping is not required in buildings
equipped throughout with an automatic sprinkler sys-
tem in accordance with Section 903.3.1.1.

718.5 Combustible materials in concealed spaces in Type I
or II construction. Combustible materials shall not be per-
mitted in concealed spaces ot buildings of Type I or IT con-
struction.

Exceptions:

1. Combustible materials in accordance with Section
603.

2. Combustible materials exposed within plenums
complying with Section 602 of the International
Mechanical Code.

3. Class A interior finish materials classified in accor-
dance with Section 803.

4. Combustible piping within partitions or shaft enclo-
sures installed in accordance with the provisions of
this code.

5. Combustible piping within concealed ceiling spaces
installed in accordance with the International
Mechanical Code and the International Plumbing
Code.

6. Combustible insulation and covering on pipe and
tubing, installed in concealed spaces other than ple-
nums, complying with Section 720.7.

SECTION 719
FIRE-RESISTANCE REQUIREMENTS FOR
PLASTER

719.1 Thickness of plaster. The minimum thickness of gyp-
sum plaster or Portland cement plaster used in a fire-resis-
tance-rated system shall be determined by the prescribed fire
tests. The plaster thickness shall be measured from the face of
the lath where applied to gypsum lath or metal lath.

719.2 Plaster equivalents. For fire-resistance purposes, '/,
inch (12.7 mm) of unsanded gypsum plaster shall be deemed
equivalent to %, inch (19.1 mm) of one-to-three gypsum sand
plaster or [ inch (25 mm) of Portland cement sand plaster.

719.3 Noncombustible furring. In buildings of Type I and 11
construction, plaster shall be applied directly on concrete or
masonry or on approved noncombustible plastering base and
furring.

719.4 Double reinforcement. Plaster protection more than 1
inch (25 mm) in thickness shall be reinforced with an addi-
tional layer of approved lath embedded at least ¥/, inch (19.1
mm) from the outer surface and fixed securely in place.

Exception: Solid plaster partitions or where otherwise
determined by fire tests.

719.5 Plaster alternatives for concrete, In reinforced con-
crete construction, gypsum plaster or Portland cement plaster
is permitted to be substituted for '/, inch (12.7 mm) of the
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required poured concrete protection, except that a minimum
thickness of */, inch (9.5 mm) of poured concrete shall be pro-
vided in reinforced concrete floors and 1 inch (25 mm) in
reinforced concrete columns in addition to the plaster finish.
The concrete base shall be prepared in accordance with Sec-
tion 2510.7.

SECTION 720
THERMAL- AND SOUND-INSULATING MATERIALS

720.1 General. [nsulating materials, including facings such
as vapor retarders and vapor-permeable membranes, similar
coverings and all layers of single and multilayer reflective
foil insulations, shall comply with the requirements of this
section. Where a flame spread index or a smoke-developed
index is specified in this section, such index shall be deter-
mined in accordance with ASTM E &4 or UL 723. Any mate-
rial that is subject to an increase in flame spread index or
smoke-developed index beyond the limits herein established
through the effects of age, moisture or other atmospheric con-
ditions shall not be permitted.

Exceptions:
1. Fiberboard insulation shall comply with Chapter 23.

2. Foam plastic insulation shall comply with Chapter
26.

3. Duct and pipe insulation and duct and pipe cover-
ings and linings in plenums shall comply with the
International Mechanical Code.

4. All layers of single and multilayer reflective plastic
core insulation shall comply with Section 2613.

720.2 Concealed installation. I[nsulating materials, where
concealed as installed in buildings of any type of construc-
tion, shall have a flame spread index of not more than 25 and
a smoke-developed index of not more than 450.

Exception: Cellulose loose-fill insulation that is not spray
applied, complying with the requirements of Section
720.6, shall only be required to meet the smoke-developed
index of not more than 450.

720.2.1 Facings. Where such materials are installed in
concealed spaces in buildings of Type L IV or V con-
struction, the flame spread and smoke-developed limita-
tions do not apply to facings, coverings, and layers of
reflective foil insulation that are installed behind and in
substantial contact with the unexposed surface of the ceil-
ing, wall or floor finish.

Exception: All layers of single and multilayer reflec-
tive plastic core insulation shall comply with Section
2613.

720.3 Exposed installation. Insulating materials, where
exposed as installed in buildings of any type of construction,
shall have a flame spread index of not more than 25 and a
smoke-developed index of not more than 450.

Exception: Cellulose loose-fill insulation that is not spray
applied complying with the requirements of Section 720.6
shall only be required to meet the smoke-developed index
of not more than 450.

2012 INTERNATIONAL BUILDING CODE®

Columbia Insurance Company - Exhibit 2003
Simpson Strong-Tie Company Inc. v. Columbia Insurance Company PGR2023-00048
Page 56



720.3.1 Attic ftloors. Exposed insulation materials
installed on artic tloors shall have a critical radiant flux of
not less than 0.12 watt per square centimeter when tested
in accordance with ASTM E 970.

720.4 Loose-fill insulation. Loose-fill insulation materials
that cannot be mounted in the ASTM E 84 or UL 723 appara-
tus without a screen or artificial supports shall comply with
the flame spread and smoke-developed limits of Sections
720.2 and 720.3 when tested in accordance with CAN/ULC
S102.2.

Exception: Cellulose loose-fill insulation shall not be
required to be tested in accordance with CAN/ULC
S$102.2, provided such insulation complies with the
requirements of Section 720.2 or 720.3, as applicable, and
Section 720.6.

720.5 Roof insulation. The use of combustible roof insula-
tion not complying with Sections 720.2 and 720.3 shall be
permitted in any type of construction provided it is covered
with approved roof coverings directly applied thereto.

720.6 Cellulose loose-fili insulation. Cellulose loose-fill
insulation shall comply with CPSC 16 CFR Part 1209 and
CPSC 16 CFR Part 1404. Each package of such insulating
material shall be clearly labeled in accordance with CPSC 16
CFR Part 1209 and CPSC 16 CFR Part 1404.

720.7 Insulation and covering on pipe and tubing. Insula-
tion and covering on pipe and tubing shall have a flame
spread index of not more than 25 and a smoke-developed
index of not more than 450.

Exception: Insulation and covering on pipe and tubing
installed in plenums shall comply with the Infernational
Mechanical Code.

SECTION 721
PRESCRIPTIVE FIRE RESISTANCE

721.1 General. The provisions of this section contain pre-
scriptive details of fire-resistance-rated building elements,
components or assemblies. The materials of construction
listed in Tables 721.1(1), 721.1(2), and 721.1(3) shall be
assumed to have the fire-resistance ratings prescribed
therein. Where materials that change the capacity for heat dis-
sipation are incorporated into a fire-resistance-rated assem-
bly, fire test results or other substantiating data shall be made
available to the building official to show that the required
fire-resistance-rating time period is not reduced.

721.1.1 Thickness of protective coverings. The thickness
of fire-resistant materials required for protection of struc-
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tural members shall be not less than set forth in Table
721.1(1), except as modified in this section. The figures
shown shall be the net thickness of the protecting materials
and shall not include any hollow space in back of the pro-
tection.

721.1.2 Unit masonry protection. Where required, metal
ties shall be embedded in bed joints of unit masonry for
protection of steel columns. Such ties shall be as set forth
in Table 721.1(1) or be equivalent thereto.

721.1.3 Reinforcement for cast-in-place concrete col-
umn protection. Cast-in-place concrete protection for
steel columns shall be reinforced at the edges of such
members with wire ties of not less than 0.18 inch (4.6 mm)
in diameter wound spirally around the columns on a pitch
of not more than 8 inches (203 mm) or by equivalent rein-
forcement.

721.1.4 Plaster application. The finish coat is not
required for plaster protective coatings where they comply
with the design mix and thickness requirements of Tables
721.1(1), 721.1(2) and 721.1(3).

721.1.5 Bonded prestressed concrete tendons. For mem-
bers having a single tendon or more than one tendon
installed with equal concrete cover measured from the
nearest surtace, the cover shall not be less than that set
forth in Table 721.1(1). For members having multiple ten-
dons installed with variable concrete cover, the average
tendon cover shall not be less than that set forth in Table
721.1(1), provided:

1. The clearance from each tendon to the nearest
exposed surface is used to determine the average
cover.

2. In no case can the clear cover for individual tendons
be less than one-half of that set forth in Table
721.1(1). A minimum cover of ¥/, inch (19.1 mm)
for slabs and 1 inch (25 mm) for beams is required
for any aggregate concrete.

3. For the purpose of establishing a fire-resistance rat-
ing, tendons having a clear covering less than that
set forth in Table 721.1(1) shall not contribute more
than 50 percent of the required ultimate moment
capacity for members less than 350 square inches
(0.226 m?) in cross-sectional area and 65 percent for
larger members. For structural design purposes,
however, tendons having a reduced cover are
assumed to be fully effective.
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FIRE AND SMOKE PROTECTION FEATURES

TABLE 721.1(1)
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS
FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALS™

MINIMUM THICKNESS OF
INSULATING MATERIAL
FOR THE FOLLOWING

STRUCTURAL
PARTS TO BE NUMBER INSULATING MATERIAL USED i E’Q:,ggg‘g::h"gf
4 3 2 1
hours | hours|hours| hour
11 Carbonate, lightweight and sand-lightweight aggregate concrete, members 6" x 6" or 2 Ry ]
" |areater (not including sandstone, granite and siliceous gravel).* : ?
12 Carbonate, lightweight and sand-lightweight aggregate concrete, members 8" x 8" or > |1y 1 1
™ |greater (not including sandstone, granite and siliceous gravel).* 2
1-13 Carbonate, lightweight and sand-lightweight aggregate concrete, members TR | |
712" % 12" or greater (not including sandstone, granite and siliceous gravel).* -
1-1.4 Siliceous aggregate concrete and concrete excluded in Item 1-1.1, members 6" x 6" or 3 T EUREE
© Jgreater.” 2
1-15 Si]iceoqs aggregate concrete and concrete excluded in Item 1-1.1, members 8" x 8" or | 2 1 1
greater.”
-6 Siliceous aggregate concrete and concrete excluded in Item 1-1.1, members 5 1 1 |
12" x 12" or greater.”
1-2,1 |Clay or shale brick with brick and mortar fill.* 3,0 — | — |2,
1-3.1 4" hollow clay tile in two 2" layers; '/," mortar between tile and column; /" metal mesh a | - ]
“7{0.046" wire diameter in horizontal joints; tile fill *
2" hollow clay tile; 3/4“ mortar between tile and column; 3/&" metal mesh 0.046" wire
1-3.2 |diameter in horizontal joints; limestone concrete fill*; plastered with */," gypsum plas- 3 —_ | — | —
ter.
2" hollow clay tile with outside wire ties 0.08" diameter at each course of tile or */,"
L. Steel columns | 1.3.3 |metal mesh 0.046" diameter wire in horizontal joints; limestone or trap-rock concrete | — | — | 3 | —
and all of primary fill*extending 1" outside column on all sides,
trusses 2" hollow clay tile with outside wire ties 0.08" diameter at each course of tile with or
{continued) 1-3.4 without concrete fill; */," mortar between tile and column. I e Bl
Cement plaster over metal lath wire tied to '/," cold-rolled vertical channels with 0.049"
1-4.1 |(No. 18 B.W. gage) wire ties spaced 3" to 6" on center. Plaster mixed — | = |20 7,
1:2 '/, by volume, cement to sand.
Vermiculite concrete, 1:4 mix by volume over paperbacked wire fabric lath wrapped
1551 directly around colpmn with additional 2" x 2" 0.065" /0.065" (No. 16/16 B.W. gage) N N
" |wire fabric placed */," from outer concrete surface. Wire fabric tied with 0.049" (No. 18 | ~
B.W. gage) wire spaced 6" on center for inner layer and 2" on center for outer layer.
Perlite or vermiculite gypsum plaster over metal lath wrapped around column and
1-6.1 [furred 1'/," from column flanges. Sheets lapped at ends and tied at 6" intervals with ', 1| — | —
0.049" (No. 18 B.W. gage) tie wire. Plaster pushed through to flanges.
1-6.2 Perlite or vermiculite gypsum plaster over self-furring metal lath wrapped directly o1y 1 .
"~ |around column, lapped 1" and tied at 6" intervals with 0.049" (No. 18 B.W. gage) wire. 4 8
Perlite or vermiculite gypsum plaster on metal lath applied to */,” cold-rolled channels ]
1-6.3 " . . N 1", | — | — | —
spaced 24" apart vertically and wrapped flatwise around column. ?
Perlite or vermiculite gypsum plaster over two layers of '/," plain full-length gypsum
lath applied tight to column flanges. Lath wrapped with 1" hexagonal mesh of No. 20
1-6.4 |gage wire and tied with doubled 0.035" diameter (No. 18 B.W. gage) wire ties spaced | 2', | 2 | — | —
23" on center. For three-coat work, the plaster mix for the second coat shall not exceed
100 pounds of gypsum to 2"/, cubic feet of aggregate for the 3-hour system.
(continued)
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FIRE AND SMOKE PROTECTION FEATURES

TABLE 721.1(1)—continued
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS
FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALS™

STRUCTURAL
PARTS TO BE
PROTECTED

ITEM
NUMBER

INSULATING MATERIAL USED

MINIMUM THICKNESS OF
INSULATING MATERIAL
FOR THE FOLLOWING
FIRE-RESISTANCE
PERIODS (inches)

4
hours

3
hours

2
hours

1
hour

1. Steel columns
and all of primary
trusses

1-6.5

Perlite or vermiculite gypsum plaster over one layer of '/," plain full-length gypsum
lath applied tight to column flanges. Lath tied with doubled 0.049" (No. 18 B.W. gage)
wire ties spaced 23" on center and scratch coat wrapped with 1" hexagonal mesh 0.035"
(No. 20 B.W. gage) wire fabric. For three-coat work, the plaster mix for the second coat
shall not exceed 100 pounds of gypsum to 2'/, cubic feet of aggregate.

[ 3%

1-7.1

Muliiple layers of '/," gypsum wallboard® adhesively" secured to column flanges and
successive layers. Wallboard applied without horizontal joints. Corner edges of each
layer staggered. Wallboard layer below outer layer secured to column with doubled
0.049" (No. 18 B.W. gage) steel wire ties spaced 15" on center. Exposed corners taped
and treated.

1-7.2

Three layers of °/," Type X gypsum wallboard.® First and second layer held in place by
1" diameter by 1/," long ring shank nails with */,," diameter heads spaced 24" on cen-
ter at corners. Middle layer also secured with metal straps at mid-height and 18" from
each end, and by metal corner bead at each corner held by the metal straps. Third layer
attached to corner bead with 1" long gypsum wallboard screws spaced 12" on center.

17/,

1-7.3

Three layers of °/," Type X gypsum wallboard,’ each layer screw attached to 1%," steel
studs 0.018" thick (No. 25 carbon sheet steel gage) at each corner of column. Middle
layer also secured with 0.049" (No. 18 B.W. gage) double-strand steel wire ties, 24" on
center. Screws are No. 6 by 1" spaced 24" on center for inner layer, No. 6 by 1%/,"
spaced 12" on center for middle layer and No. 8 by 2'/," spaced 12" on center for outer
layer.

1-8.1

Wood-fibered gypsum plaster mixed 1:1 by weight gypsum-to-sand aggregate applied
over metal lath. Lath lapped 1" and tied 6" on center at all end, edges and spacers with
0.049" (No. 18 B.W. gage) steel tie wires. Lath applied over '/," spacers made of */,"
furring channel with 2" legs bent around each corner. Spacers located 1" from top and
bottom of member and a maximum of 40" on center and wire tied with a single strand
of 0.049" (No. 18 B.W. gage) steel tie wires. Corner bead tied to the lath at 6" on center
along each corner to provide plaster thickness.

1-9.1

Mintmum W8x35 wide flange steel column (w/d > 0.75) with each web cavity filled
even with the flange tip with normal weight carbonate or siliceous aggregate concrete
(3,000 psi minimum compressive strength with 145 pef + 3 pef unit weight). Reinforce
the concrete in each web cavity with a minimum No. 4 deformed reinforcing bar
installed vertically and centered in the cavity, and secured to the column web with a
minimum No. 2 horizontal deformed reinforcing bar welded to the web every 18" on
center vertically. As an alternative to the No. 4 rebar, */," diameter by 3" long headed
studs, spaced at 12" on center vertically, shall be welded on each side of the web mid-
way between the column flanges.

See
Note

2. Webs or flanges
of steel beams and
girders
(continued)

2-1.1

Carbonate, lightweight and sand-lightweight aggregate concrete (not including sand-
stone, granite and siliceous gravel) with 3" or finer metal mesh placed 1" from the fin-
ished surface anchored to the top tlange and providing not less than 0.025 square inch
of steel area per foot in each direction.

Siliceous aggregate concrete and concrete excluded in Item 2-1.1 with 3" or finer metal
mesh placed 1" from the finished surface anchored to the top flange and providing not
less than 0.025 square inch of steel area per foot in each direction.

21/,

2-2.1

Cement plaster on metal lath attached to *," cold-rolled channels with 0.04" (No. 18
B.W. gage) wire ties spaced 3" to 6" on center. Plaster mixed 1:2 '/, by volume, cement
to sand.

(continued)
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FIRE AND SMOKE PROTECTION FEATURES

TABLE 721.1(1)—continued
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS
FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALS™

STRUCTURAL
PARTS TO BE
PROTECTED

ITEM
NUMBER

INSULATING MATERIAL USED

MINIMUM THICKNESS OF
INSULATING MATERIAL
FOR THE FOLLOWING
FIRE-RESISTANCE
PERIODS (inches)

4
hours

3
hours

2
houts

1
hour

2. Webs or
flanges of steel
beams and
girders

Vermiculite gypsum plaster on a metal lath cage, wire tied to 0.165" diameter (No. 8
B.W. gage) steel wire hangers wrapped around beam and spaced 16" on center. Metal
lath ties spaced approximately 5" on center at cage sides and bottom.

’.’/S

2-4.1

Two layers of %" Type X gypsum wallboard® are attached to U-shaped brackets spaced
24" on center. 0.018" thick (No. 25 carbon sheet steel gage) 1°/," deep by 1" galvanized
steel runner channels are first installed parallel to and on each side of the top beam
flange to provide a '/," clearance to the flange. The channel runners are attached to steel
deck or concrete floor construction with approved fasteners spaced 12" on center. U-
shaped brackets are formed from members identical to the channel runners. At the bent
portion of the U-shaped bracket, the flanges of the channel are cut out so that 17" deep
corner channels can be inserted without attachment parallel to each side of the lower
flange.

As an alternative, 0.021" thick (No. 24 carbon sheet steel gage) 1" x 2" runner and cor-
ner angles may be used in lieu of channels, and the web cutouts in the U-shaped brackets
may be omitted. Each angle is attached to the bracket with '/,"-long No. 8 self-drilling
screws. The vertical legs of the U-shaped bracket are attached to the runners with one
'1," long No. 8 self-drilling screw. The completed steel framing provides a 2'/," and 1'/,"
space between the inner layer of wallboard and the sides and bottom of the steel beam,
respectively. The inner layer of wallboard is attached to the top runners and bottom cor-
ner channels or corner angles with 1'/,"-long No. 6 self-drilling screws spaced 16" on
center. The outer layer of wallboard is applied with 17/,"-long No. 6 self-drilling screws
spaced 8" on center. The bottom corners are reinforced with metal corner beads.

1,

2-4.2

Three layers of */;" Type X gypsum wallboard® attached to a steel suspension system as
described immediately above utilizing the 0.018" thick (No. 25 carbon sheet steel gage)
1" x 2" Jower corner angles. The framing is located so that a 2'/," and 2" space is pro-
vided between the inner layer of wallboard and the sides and bottom of the beam,
respectively. The first two layers of wallboard are attached as described immediately
above. A layer of 0.035" thick (No. 20 B.W. gage) 1" hexagonal galvanized wire mesh is
applied under the soffit of the middle layer and up the sides approximately 2". The mesh
is held in position with the No. 6 1%/;"-long screws installed in the vertical leg of the bot-
tom corner angles. The outer layer of wallboard is attached with No. 6 2'/,"-long screws
spaced 8" on center. One screw is also installed at the mid-depth of the bracket in each
layer. Bottom corners are finished as described above.

3. Bonded pre-
tensioned rein-
forcement in
prestressed
concrete®

3-1.1

Carbonate, lightweight, sand-lightweight and siliceous’ aggregate concrete
Beams or girders

Solid "

2',

1,

148
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FIRE AND SMOKE PROTECTION FEATURES

TABLE 721.1(1) —continued
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS
FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALS™

MINIMUM THICKNESS OF
INSULATING MATERIAL
FOR THE FOLLOWING

STRUCTURAL
PARTS TO BE Nlﬂﬁ;"m INSULATING MATERIAL USED ':,'g:,'ggg '(?:3:2)1:'
PROTECTED
a | 3 | 2 1

hours | hours | hours | hour

Carbonate, lightweight, sand-lightweight and siliceous’aggregate concrete
Unrestrained members:

411 Solid slabs" — 2 |1, | —
4. Bonded or ' Beams and girders!
unbonded post- 8" wide 41,1 2%, | 1,
tensioned ten- greater than 12" wide 3 217, 2 1,
dons in pre- Carbonate, lightweight, sand-lightweight and siliceous aggregate
steessed Restrained members:* 1 " y
concrete®’ Solid slabs" I, 4 -
4-1.2 .
Beams and girders | N
8" wide 2,1 2 | 1, —
2 |y, 1Y, —

greater than 12" wide

5. Reinforcing
steel in rein-
forced concrete
columns, beams

Carbonate, lightweight and sand-lightweight aggregate concrete, members 12" or
larger, square or round. (Size limit does not apply to beams and girders monolithic A A A A
5-1.1 |with floors.)

sirders and Siliceous aggregate concr.ete, members 12" or larger, square or round. (Size limitdoes | 2 AN I VAR UA
< not apply to beams and girders monolithic with floors.)

trusses

6. Reinforcing

steel in rein- 6-1.1 |Carbonate, lightweight and sand-lightweight aggregate concrete 1, | 1,1 1 ¥,
forced concrete | 6-1.2 |Siliceous aggregate concrete 1, | 1] 1 1,
joists'

7. Reinforcing

and tie rods in 7-1.1 |Carbonate, lightweight and sand-lightweight aggregate concrete 1 1 i, iy
floor and roof 7-1.2 |Siliceous aggregate concrete '/, L 1 *,

slabs'

For SI: 1inch =25.4 mm, 1 syuare inch = 645.2 mm’, 1 cubic foot = 0.0283 m*, | pound per cubic foot = 16.02 kg/m".

. Reentrant parts of protected members to be filled solidly.

b. Two layers of equal thickness with a */,-inch airspace between.

c. For all of the construction with gypsum wallboard described in Table 721.1(1), gypsum base for veneer plaster of the same size. thickness and core type shall
be permitted to be substituted for gypsum wallboard, provided attachment is identical to that specified for the wallboard and the joints on the face layer are
reinforced, and the entire surface is covered with a minimum of '/, ~inch gypsum veneer plaster.

d. An approved adhesive qualified under ASTM E 119 or UL 263.

e. Where lightweight or sand-lightweight concrete having an oven-dry weight of 110 pounds per cubic foot or less is used, the tabulated minimum cover shall be
permitted to be reduced 25 percent, except that in no case shall the cover be less than */, inch in slabs or 1'/, inches in beams or girders.

f. For solid slabs of siliceous aggregate concrete, increase tendon cover 20 percent.

¢. Adequate provisions against spalling shall be provided by U-shaped or hooped stirrups spaced not to exceed the depth of the member with a clear cover of 1
inch.

h. Prestressed slabs shall have a thickness not less than that required in Table 721.1(3) for the respective fire-resistance time period.

i. PFire coverage and end anchorages shall he as follows: Cover to the prestressing steel at the anchor shall be '/, inch greater thun that required away from the
anchor. Minimum cover to steel-bearing plate shall be 1 inch in beams and ¥/, inch in slabs.

J- For beam widths between § inches and 12 inches, cover thickness shall be permitied to be determined by interpolation.

k. Interior spans of continuous slabs, beams and girders shall be permitted to be considered restrained.

1. For use with concrete slabs having a comparable fire endurance where members are framed into the structure in such a manner as to provide equivalent
performance to that of monolithic concrete construction.

m. Generic fire-resistance ratings (those not designated as PROPRIETARY* in the listing) in GA 600 shall be accepted as if herein listed.

n. No additional insulating material is required on the exposed outside face of the column flange to achieve a I-hour fire-resistance rating.

5
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FIRE AND SMOKE PROTECTION FEATURES

TABLE 721.1(2)
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS *°°

MINIMUM FINISHED
ITEM THICKNESS FACE-TO-
FACE® (inch
MATERIAL NUMBER CONSTRUCTION (inches)
4 3 2 1
hours | hours| hours | hour
1-1.1 |Solid brick of clay or shale”. 6 | 49|38 |27
1-1.2 {Hollow brick. not filled. 504313423
) . 113 Hollow brick unit wall, grout or filled with perlite vermiculite or expanded shale aggre- 66 | 551 44130
1. Brick of clay gate.
or shale 4" nominal thick units at least 75 percent solid backed with a hat-shaped metal furring
; channel */," thick formed from 0.021" sheet metal attached to the brick wall on 24" cen- cd
1-2.1 . . — | — | 5 —
ters with approved fasteners, and '/," Type X gypsum wallboard attached to the metal
furring strips with 1"-long Type S screws spaced 8" on center.
2. Combination 2-1.1 |4" solid brick and 4" tile (at least 40 percent solid). — 4 8 | — | —
of clay brick and
load-bearing hol-} 2-1.2 |4" solid brick and 8" tile (at least 40 percent solid). |- —1—
low clay tile
3-1.1"¢ |Expanded slag or pumice. 47 140 |32 121
3. Concrete 3-1.2"¢ |[Expanded clay, shale or slate. 51|44 (36|26
Masonry units 3-1.3" |Limestone, cinders or air-cooled slag. 59 | 50| 40|27
3-1.4"¢ |Calcareous or siliceous gravel. 6215342 |28
Siliceous aggregate concrele. 70162 |50 |35
4. Solid con- e Carbonate aggregate concrete. 6.6 | 57 | 46 |32
crete”! "~ |Sand-lightweight concrete. 54146 |38 |27
Lightweight concrete. 51| 4413625
S One 2" unit cored 15 percent maximum and one 4" unit cored 25 percent maximum with 6L | —
©|%," mortar-filled collar joint. Unit positions reversed in alternate courses. 8 o
One 2" unit cored 15 percent maximum and one 4" unit cored 40 percent maximum with
5-1.2 */," mortar-filled collar joint. Unit positions side with /," gypsum plaster. Two wythes | — | 6%, | — | —
tied together every fourth course with No. 22 gage corrugated metal ties.
5. Glazed or 5-1.3 |One unit with three cells in wall thickness, cored 29 percent maximum. — | =16 | —
qnglazed facing One 2" unit cored 22 percent maximum and one 4" unit cored 41 percent maximum with
tile, nonload- 5-1.4 |'/," mortar-filled collar joint. Two wythes tied together every third course with 0.030" | — | — | 6 | —
bearing (No. 22 galvanized sheet steel gage) corrugated metal ties.
5-1.5 [One 4" unit cored 25 percent maximum with */," gypsum plaster on one side. — | — |4, =
5-1.6 |One 4" unit with two cells in wall thickness, cored 22 percent maximum. _ - — | 4
5-1.7 |One 4" unit cored 30 percent maximum with */," vermiculite gypsum plaster on one side.| — | — | 4/, | —
5-1.8 |One 4" unit cored 39 percent maximum with %," gypsum plaster on one side. — 1 — | — |4Y,
(continued)
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FIRE AND SMOKE PROTECTION FEATURES

TABLE 721.1(2)—continued
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS *>*

MATERIAL

ITEM

NUMBER

CONSTRUCTION

MINIMUM FINISHED
THICKNESS FACE-TO-
FACEP®(inches)

4 3 2 1
hours | hours | hours | hour

6. Solid gypsum
plaster

6-1.1

*7," by 0.055" (No. 16 carbon sheet steel gage) vertical cold-rolled channels, 16" on cen-
ter with 2.6-pound flat metal lath applied to one face and tied with 0.049" (No. 18 B.W.
Gage) wire at 6" spacing. Gypsum plaster each side mixed 1:2 by weight, gypsum to
sand aggregate.

2d

6-1.2

*1," by 0.05" (No. 16 carbon sheet steel gage) cold-rolled channels 16" on center with
metal lath applied to one face and tied with 0.049" (No. 18 B.W. gage) wire at 6" spac-
ing. Perlite or vermiculite gypsum plaster each side. For three-coat work;, the plaster mix
for the second coat shall not exceed 100 pounds of gypsum to 2/, cubic feet of aggregate
for the i-hour system.

2(1

6-1.3

" by 0.055" (No. 16 carbon sheet steel gage) vertical cold-rolled channels, 16" on cen-
ter with */," gypsum lath applied to one face and attached with sheet metal clips. Gyp-
sum plaster each side mixed 1:2 by weight, gypsum to sand aggregate.

2d

6-2.1

Studless with '/," full-length plain gypsum lath and gypsum plaster cach side. Plaster
mixed 1:1 for scratch coat and 1:2 for brown coat, by weight, gypsum to sand aggregate.

2d

6-2.2

Studless with '/," full-length plain gypsum lath and perlite or vermiculite gypsum plaster
each side.

2d

Studless partition with */," rib metal lath installed vertically adjacent edges tied 6" on
center with No. 18 gage wire ties, gypsum plaster each side mixed 1:2 by weight, gyp-
sum to sand aggregate.

2(1

7. Solid perlite
and Portland
cement

7-1.1

Perlite mixed in the ratio of 3 cubic feet to 100 pounds of Portland cement and machine
applied to stud side of 1'/," mesh by 0.058-inch (No. 17 B.W. gage) paper-backed
woven wire fabric lath wire-tied to 4"-deep steel trussed wire' studs 16" on center. Wire
ties of 0.049" (No. 18 B.W. gage) galvanized steel wire 6" on center vertically.

31

8. Solid neat
wood fibered
gypsum plaster

8-1.1

*1," by 0.055-inch (No. 16 carbon sheet steel gage) cold-rolled channels, 12" on center
with 2.5-pound flat metal lath applied to one face and tied with 0.049" (No. 18 B.W.
gage) wire at 6" spacing. Neat gypsum plaster applied each side.

2\!

9. Solid wall-
board partition

One full-length layer '/," Type X gypsum wallboard® laminated to each side of 1" full-
length V-edge gypsum coreboard with approved laminating compound. Vertical joints
of face layer and coreboard staggered at least 3"

2d

10. Hollow (stud-
less) gypsum
wallboard parti-
tion

10-1.1

One full-length layer of %/," Type X gypsum wallboard® attached to both sides of wood
or metal top and bottom runners laminated to each side of 1"x 6" full-length gypsum
corebourd ribs spaced 2" on center with approved laminating compound. Ribs centered
at vertical joints of face plies and joints staggered 24" in opposing faces. Ribs may be
recessed 6" from the top and bottom.

10-1.2

1" regular gypsum V-edge full-length backing board attached to both sides of wood or
metal top and bottom runners with nails or 1°/” drywall screws at 24" on center. Mini-
mum width of rumors 1°/,". Face layer of '/," regular full-length gypsum waltboard lam-
inated to outer faces of backing board with approved laminating compound.

43/};“

(continued)
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FIRE AND SMOKE PROTECTION FEATURES

TABLE 721.1(2) —continued
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS *°°

MINIMUM FINISHED
THICKNESS FACE-TO-

CONSTRUCTION FACE® (inches)

4 3 2 1
hours|hours hours|hour

ITEM

MATERIAL NUMBER

o1t 3'7," x 0.044" (No. 18 carbon sheet steel gage) steel studs spaced 24" on center. */," gyp- - — laye
" |sum plaster on metal lath each side mixed 1:2 by weight, gypsum to sand aggregate. 4

3%/, x 0.055" (No. 16 carbon sheet steel gage) approved nailable* studs spaced 24" on
11-1.2 |center. %" neat gypsum wood-fibered plaster each side over ¥," rib metal lath nailed to | — | — | 5%, | —
studs with 6d common nails, 8" on center. Nails driven 1'/," and bent over.

11. Noncombusti- - - -

ble studs-interior 4" x 0.044" (No. 18 carbon sheet steel gage) channel-shaped steel studs at 16" on center.
’ . o) . - . e . "o, s onl o o 1

partition with 11-13 ?11 eucb side approvedtresmempllp? pressed onto stud flfmge at 16 Vemc‘tl‘sp:\u‘mg, o 70— | —

plaster each side " pencil rods snapped into or wire tied onto outer loop of clips, metal lath wire-tied to

pencil rods at 6" intervals, 1" perlite gypsum plaster, each side.

2'1," % 0.044" (No. 18 carbon sheet steel gage) steel studs spaced 16" on center. Wood
11-14 fibered gypsum plaster mixed 1:1 by weight gypsum to sand aggregate applied on /- gy
" |pound metal lath wire tied to studs, each side. %" plaster applied over each face. includ- 4

ing finish coat.

2" x 4" wood studs 16" on center with ;" gypsum plaster on metal lath. Lath attached
1211 by 4d common nails bent over or No. 14 gage by 1'/," by */," crown width staples spaced sy
© 16" on center. Plaster mixed 1:1'/, for scratch coat and 1:3 for brown coat, by weight, o

gypsum to sand aggregate.

y W i 2" x 4" wood studs 16" on center with metal lath and /;" neat wood-fibered gypsum
'l - \T\ ood st.u‘ds 12-1.2' |plaster each side. Lath attached by 6d common nails, 7" on center. Nails driven 1'/,"and | — | — | 5'.%| —
interior partition

. bent over.
with plaster each
side

2" x 4" wood studs 16" on center with */," perforated or plain gypsum lath and '/," gyp-
12-1.3' |sum plaster each side. Lath nailed with 1'/," by No. 13 gage by '*/,," head plasterboard | — | — | — |5Y,
blued nails, 4" on center. Plaster mixed 1:2 by weight, gypsum to sand aggregate.

2" x 4" wood studs 16" on center with ;" Type X gypsum lath and '/," gypsum plaster
12-1.4" |each side. Lath nailed with 1'/;" by No. 13 gage by "*/,," head plasterboard blued nails, | — | — | — |5,
5" on center. Plaster mixed 1:2 by weight, gypsum to sand aggregate.

0.018" (No. 25 carbon sheet steel gage) channel-shaped studs 24" on center with one
full-length layer of 7/," Type X gypsum wallboard® applied vertically attached with 1"
long No. 6 drywall screws to each stud. Screws are 8" on center around the perimeter
13-1.1 land 12" on center on the intermediate stud. The wallboard may be applied horizontally | — | — | — [27/¢
when attached to 3%," studs and the horizontal joints are staggered with those on the
opposite side. Screws for the horizontal application shall be 8" on center at vertical
edges and 12" on center at intermediate studs.

13. Noncombusti-
ble studs-interior
partition with gyp-
sum wallboard
cach side

0.018" (No. 25 carbon sheet steel gage) channel-shaped studs 25" on center with two
full-length layers of '/," Type X gypsum wallboard® applied vertically each side. First
layer attached with 1"-long, No. 6 drywall screws, 8" on center around the perimeter and
13-1.2 112" on center on the intermediate stud. Second layer applied with vertical joints offset | — | — | 3% | —
one stud space from first layer using 1°/," long, No. 6 drywall screws spaced 9" on center
along vertical joints, 12" on center at intermediate studs and 24" on center along top and
bottom runners.

0.055" (No. 16 carbon sheet steel gage) approved nailable metal studs® 24" on center
with full-length %" Type X gypsum wallboard® applied vertically and nailed 7" on center
with 6d cement-coated common nails. Approved metal fastener grips used with nails at
vertical butt joints along studs.

(continued)
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FIRE AND SMOKE PROTECTION FEATURES

TABLE 721.1(2)—continued

RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS P

MATERIAL

ITEM
NUMBER

CONSTRUCTION

MINIMUM FINISHED
THICKNESS FACE-TO-
FACE®(inches)

hours

3
hours

2 1
hours | hour

14. Wood
studs-interior par-
tition with gyp-
sum wallboard
each side

14-1.1"

2" x 4" wood studs 16" on center with two layers of %" regular gypsum
wallboard’ each side, 4d cooler” or wallboard" nails at 8" on center first layer, 5d
cooler” or wallboard"nails at 8" on center second layer with laminating compound
between layers, joints staggered. First layer applied full length vertically, second
layer applied horizontally or vertically.

14-1.24™

2" x 4" wood studs 16" on center with two layers '/," regular gypsum wallboard®
applied vertically or horizontally each side*, joints staggered. Nail base layer with 5d
cooler” or wallboard" nails at 8" on center face layer with 8d cooler" or wallboard"
nails at 8" on center.

14-1.3'"

2" x 4" wood studs 24" on center with */;" Type X gypsum wallboard® applied verti-
cally or horizontally nailed with 6d cooler” or wallboard" nails at 7" on center with
end joints on nailing members. Stagger joints each side.

14-1.4!

2" x 4" fire-retardant-treated wood studs spaced 24" on center with one layer of
51" Type X gypsum wallboard® applied with face paper grain (long dimension) paral-
lel to studs. Wallboard attached with 6d cooler" or wallboard” nails at 7" on center.

14-1.5"m

2" x 4" wood studs 16" on center with two layers %" Type X gypsum wallboard®
each side. Base layers applied vertically and nailed with 6d cooler" or wallboard"
nails at 9" on center. Face layer applied vertically or horizontally and nailed with 8d
cooler” or wallboard" nails at 7" on center. For nail-adhesive application, base layers
are nailed 6" on center. Face layers applied with coating of approved wallboard
adhesive and nailed 12" on center.

2" x 3" fire-retardant-treated wood studs spaced 24" on center with one layer of

’1," Type X gypsum wallboard® applied with face paper grain (long dimension) at
right angles to studs. Wallboard attached with 6d cement-coated box nails spaced 7"
on center.

— | 3%

15. Exterior or
interior walls
(continued)

15-L1m

Exterior surface with */," drop siding over '/," gypsum sheathing on 2" x 4" wood
studs at 16" on center, interior surface treatment as required for 1-hour-rated exterior
or interior 2" x 4" wood stud partitions. Gypsum sheathing nailed with 1’/," by No.
11 gage by "/,," head galvanized nails at 8" on center. Siding nailed with 7d galva-
nized smooth box nails.

Var-

1e5

15-1.2bm

2" x 4" wood studs 16" on center with metal lath and */," cement plaster on each
side. Lath attached with 6d common nails 7" on center driven to 1" minimum pene-
tration and bent over. Plaster mix 1:4 for scratch coat and 1:5 for brown coat, by vol-
ume, cement to sand.

2" x 4" wood studs 16" on center with '/, cement plaster (measured from the face of
studs) on the exterior surface with interior surface treatment as required for interior

wood stud partitions in this table. Plaster mix 1:4 for scratch coat and 1:5 for brown
coat, by volume, cement to sand.

Var-
ies

15-1.4

3%," No. 16 gage noncombustible studs 16" on center with /;" cement plaster (mea-
sured from the face of the studs) on the exterior surface with interior surface treat-
ment as required for interior, nonbearing, noncombustible stud partitions in this
table. Plaster mix 1:4 for scratch coat and 1:5 for brown coat, by volume, cement to
sand.

Var-
ies

(continued)

2012 INTERNATIONAL BUILDING CODE®

153

Columbia Insurance Company - Exhibit 2003
Simpson Strong-Tie Company Inc. v. Columbia Insurance Company PGR2023-00048

Page 65




FIRE AND SMOKE PROTECTION FEATURES

TABLE 721.1(2)—continued
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS »°P

MATERIAL

ITEM
NUMBER

CONSTRUCTION

MINIMUM FINISHED
THICKNESS FACE-TO-
FACE" (inches)

4
hours

3
hours

2
hours

1
hour

15. Exterior or
interior walls
(continued)

15-1.5"

2'7," % 3%," clay face brick with cored holes over '/," gypsum sheathing on exterior sur-
face of 2" x 4" wood studs at 16" on center and two layers °/," Type X gypsum wallboard®
on interior surface. Sheathing placed horizontally or vertically with vertical joints over
studs nailed 6" on center with 1%/," x No. 11 gage by /,;" head galvanized nails. Inner
layer of wallboard placed horizontally or vertically and nailed 8" on center with 6d cool-
er" or wallboard” nails. Outer layer of wallboard placed horizontally or vertically and
nailed 8" on center with 8d cooler” or wallboard" nails. All joints staggered with vertical
joints over studs. Outer layer joints taped and finished with compound. Nail heads cov-
ered with joint compound. 0.035 inch (No. 20 galvanized sheet gage) corrugated galva-
nized steel wall ties ¥/," by 6°/," attached to each stud with two 8d cooler” or wallboard"
nails every sixth course of bricks.

10

15-1.6"™

2" x 6" fire-retardant-treated wood studs 16" on center. Interior face has two layers of %/,
Type X gypsum with the base layer placed vertically and attached with 6d box nails 12"
on center. The face layer is placed horizontally and attached with 8d box nails 8" on cen-
ter at joints and 12" on center elsewhere. The exterior face has a base layer of 7," Type X
gypsum sheathing placed vertically with 6d box nails 8" on center at joints and 12" on
center elsewhere. An approved building paper is next applied, followed by self-furred
exterior lath attached with 2'/,", No. 12 gage galvanized roofing nails with a%," diameter
head and spaced 6" on center along each stud. Cement plaster consisting of a'/," brown
coat is then applied. The scratch coat is mixed in the proportion of 1:3 by weight, cement
to sand with 10 pounds of hydrated lime and 3 pounds of approved additives or admix-
tures per sack of cement. The brown coat is mixed in the proportion of 1:4 by weight,
cement to sand with the same amounts of hydrated lime and approved additives or admix-
tures used in the scratch coat.

1 S_] .71. m

2" x 6" wood studs 16" on center. The exterior face has a layer of */," Type X gypsum
sheathing placed vertically with 6d box nails 8" on center at joints and 12" on center else-
where. An approved building paper is next applied, followed by 1" by No. 18 gage self-
furred exterior lath attached with 8d by 2'/," long galvanized rooting nails spaced 6" on
center along each stud. Cement plaster consisting of a'/," seratch coat, a bonding agent
and a'/," brown coat and a finish coat is then applied. The scratch coat is mixed in the
proportion of 1:3 by weight, cement to sand with 10 pounds of hydrated lime and 3
pounds of approved additives or admixtures per sack of cement. The brown coat is mixed
in the proportion of 1:4 by weight, cement to sand with the same amounts of hydrated
lime and approved additives or admixtures used in the scratch coat. The interior is cov-
ered with /" gypsum lath with 1" hexagonal mesh of 0.035 inch (No. 20 B.W. gage)
woven wire lath furred out */ 16 and 1" perlite or vermiculite gypsum plaster. Lath nailed
with 1'/;" by No. 13 gage by "*/,," head plasterboard glued nails spaced 5" on center.
Mesh attached by 1'/," by No. 12 gage by %" head nails with */," furrings, spaced 8" on
center. The plaster mix shall not exceed 100 pounds of gypsum to 2'/, cubic feet of aggre-

gare.
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FIRE AND SMOKE PROTECTION FEATURES

TABLE 721.1(2)—continued

RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS *>F

MATERIAL

ITEM
NUMBER

CONSTRUCTION

MINIMUM FINISHED
THICKNESS FACE-TO-
FACE® (inches)

4
hours

3
hours

2 1
hours| hour

15. Exterior or
interior walls
(continued)

15_1 .Sl' m

2" x 6" wood studs 16" on center. The exterior face has a layer of %" Type X gypsum
sheathing placed vertically with 6d box nails 8" on center at joints and 12" on center
elsewhere. An approved building paper is next applied, followed by 1'/," by No. 17 gage
self-furred exterior lath attached with 8d by 2'/," long galvanized roofing nails spaced 6”
on center along each stud. Cement plaster consisting of a '/," scratch coat, and a'/,”
brown coat is then applied. The plaster may be placed by machine. The scratch coat is
mixed in the proportion of 1:4 by weight, plastic cement to sand. The brown coat is
mixed in the proportion of 1:5 by weight, plastic cement to sand. The interior is covered
with /" gypsum lath with 1" hexagonal mesh of No. 20 gage woven wire lath furred out
*1," and 1" perlite or vermiculite gypsum plaster. Lath nailed with 1'/," by No. 13 gage
by '*/.." head plasterboard glued nails spaced 5" on center. Mesh attached by 1%," by No.
12 gage by %," head nails with /" furrings. spaced 8" on center. The plaster mix shall
not exceed 100 pounds of gypsum to 2'/, cubic feet of aggregate.

8%, | —

15-19

4" No. 18 gage, nonload-bearing metal studs, 16" on center, with 1" Portland cement
lime plaster [measured from the back side of the */,-pound expanded metal lath] on the
exterior surface. Interior surface to be covered with 1" of gypsum plaster on */,-pound
expanded metal lath proportioned by weight-1:2 for scratch coat, 1:3 for brown, gypsum
to sand. Lath on one side of the partition fastened to '/," diameter pencil rods supported
by No. 20 gage metal clips, located 16" on center vertically, on each stud. 3" thick min-
eral fiber insulating batts friction fitted between the studs.

6 l/zd S

15-1.10

Steel studs 0.060" thick, 4" deep or 6" at 16" or 24" centers, with '/," Glass Fiber Rein-
forced Concrete (GFRC) on the exterior surface. GFRC is attached with flex anchors at
24" on center, with 5" leg welded to studs with two '/,"-long flare-bevel welds, and 4"
foot attached to the GFRC skin with *," thick GFRC bonding pads that extend 2'/,"
beyond the flex anchor foot on both sides. Interior surface to have two layers of '/," Type
X gypsum wallboard.® The first layer of wallboard to be attached with 1"-long Type S
buglehead screws spaced 24" on center and the second layer is attached with 1%,"-long
Type S screws spaced at [2" on center. Cavity is to be filled with 5" of 4 pcf (nominal)
mineral fiber batts. GFRC has 1'/," returns packed with mineral fiber and caulked on the
exterior.

6, | —

15-1.11

Steel studs 0.060" thick, 4" deep or 6" at 16" or 24" centers, respectively, with '/," Glass
Fiber Reinforced Concrete (GFRC) on the exterior surface. GFRC is attached with flex
anchors at 24" on center, with 5" leg welded to studs with two '/,"-long flare-bevel
welds, and 4" foot attached to the GFRC skin with */" -thick GFRC bonding pads that
extend 2'/," beyond the flex anchor foot on both sides. Interior surface to have one layer
of °/," Type X gypsum wallboard®, attached with 1Y/,"-long Type S buglehead screws
spaced 12" on center. Cavity is to be filled with 5" of 4 pef (nominal) mineral fiber batts.
GFRC has 1'/," returns packed with mineral fiber and caulked on the exterior.

15-1.12¢

2" x 6" wood studs at 16" with double top plates, single bottom plate; interior and exte-
rior sides covered with */," Type X gypsum wallboard, 4” wide, applied horizontally or
vertically with vertical joints over studs, and fastened with 2'/," Type S drywall screws,
spaced 12" on center. Cavity to be filled with 5'/," mineral wool insulation.

(continued)
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FIRE AND SMOKE PROTECTION FEATURES

TABLE 721.1(2)—continued

RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS # P

MATERIAL

ITEM
NUMBER

MINIMUM FINISHED
THICKNESS FACE-TO-

CONSTRUCTION FACE® (inches)

4 3 2 1
hours | hours |hours | hour

15. Exterior or
interior walls
(continued)

15-1.13¢

2" x 6" wood studs at 16" with double top plates, single bottom plate; interior and exterior
sides covered with °/," Type X gypsum wallboard, 4" wide, applied vertically with all joints
over framing or blocking and fastened with 2'/," Type S drywall screws, spaced 12" on
center. R-19 mineral fiber insulation installed in stud cavity.

15-1.149

2" x 6" wood studs at 16" with double top plates, single bottom plate; interior and exterior
sides covered with %" Type X gypsum wallboard, 4’ wide, applied horizontally or verti-
cally with vertical joints over studs, and fastened with 2'/," Type S drywall screws, spaced

— = =6y

15-1.15%

2" x 4" wood studs at [6" with double top plates, single bottom plate; interior and exterior
sides covered with %," Type X gypsum wallboard and sheathing, respectively. 4” wide,

applied horizontally or vertically with vertical joints over studs, and fastened with 2'/," _—t e — 4,
Type S drywall screws, spaced 12" on center. Cavity to be filled with 3'/," mineral wool

15-1.16

2" x 6" wood studs at 24" centers with double top plates, single bottom plate; interior and
exterior side covered with two layers of */,” Type X gypsum wallboard, 4' wide, applied
horizontally with vertical joints over studs. Base layer fastcned with 2'/," Type S drywall
screws, spaced 24" on center and face layer fastened with Type S drywall screws, spaced
8" on center, wallboard joints covered with paper tape and joint compound, fastener heads
covered with joint compound. Cavity to be filled with 5'/," mineral wool insulation.

15-2.1°

3%/," No. 16 gage steel studs at 24" on center or 2" x 4" wood studs at 24" on center. Metal
lath attached to the exterior side of studs with minimum 1" long No. 6 drywall screws at 6"
on center and covered with minimum */," thick Portland cement plaster. Thin veneer brick
units of clay or shale complying with ASTM C 1088, Grade TBS or better, installed in run-
ning bond in accordance with Section 1405.10. Combined total thickness of the Portland
cement plaster. mortar and thin veneer brick units shall be not less than 177,". Interior side
covered with one layer of °/," thick Type X gypsum wallboard attached to studs with 1"
long No. 6 drywall screws at 12" on center.

15-2.2¢

3%," No. 16 gage steel studs at 24" on center or 2" x 4" wood studs at 24" on center. Metal
lath attached to the exterior side of studs with minimum 1" Jong No. 6 drywall screws at 6"
on center and covered with minimum */," thick Portland cement plaster, Thin veneer brick
units of clay or shale complying with ASTM C 1088, Grade TBS or better, installed in run-
ning bond in accordance with Section 1405.10. Combined total thickness of the Portland — | — | 6| —
cement plaster, mortar and thin veneer brick units shall be not less than 2". Interior side
covered with two layers of %" thick Type X gypsum wallboard. Bottom layer attached to
studs with 1" long No. 6 drywall screws at 24" on center. Top layer attached to studs with
1%," long No. 6 drywall screws at 12" on center.

15-2.3¢

3%," No. 16 gage steel studs at 16" on center or 2"x 4" wood studs at 16" on center. Where
metal lath is used, attach to the exterior side of studs with minimum 1" long No. 6 drywall
screws at 6" on center. Brick units of clay or shale not less than 2°/," thick complying with 5
ASTM C 216 installed in accordance with Section 1405.6 with a minimum 1" air space.
Interior side covered with one Jayer of */," thick Type X gypsum wallboard attached to
studs with 1" long No. 6 drywall screws at 12" on center.

156

(continued)

2012 INTERNATIONAL BUILDING CODE®

Columbia Insurance Company - Exhibit 2003
Simpson Strong-Tie Company Inc. v. Columbia Insurance Company PGR2023-00048
Page 68



FIRE AND SMOKE PROTECTION FEATURES

TABLE 721.1(2)—continued
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS *°F

MINiMUM FINISHED
THICKNESS FACE-TO-
CONSTRUCTION FACE® (inches)

4 3 2 1
hours | hours|hours|hour

ITEM

MATERIAL NUMBER

15. Exterior or
interior walls

3%," No. 16 gage steel studs at 16" on center or 2" x 4" wood studs at 16" on center.
Where metal lath is used, attach to the exterior side of studs with minimum 1" long No. 6
drywall screws at 6" on center. Brick units of clay or shale not less than 2%," thick com-
15-2.4* |plying with ASTM C 216 installed in accordance with Section 1405.6 with a minimum | — | — | 8, | —
1" air space. Interior side covered with two layers of */," thick Type X gypsum wall-
board. Bottom layer attached to studs with 1" long No. 6 drywall screws at 24" on center.
Top layer attached to studs with 1%," long No. 6 drywall screws at 12" on center.

16. Exterior walls side covered with %" Type X gypsum wallboard, 4" wide, applied horizontally or verti-

rated for fire cally with vertical joints over studs and fastened with 2'/," Type S drywall screws,

resistance from 6124 spaced 12" on center, wallboard joints covered with paper tape and joint compound, fas-| | | 6
the inside only in ' tener heads covered with joint compound, exterior side covered with 7/, " wood struc- 16
accordance with tural panels fastened with 6d common nails (bright) spaced 12" on center in the field and

Section 705.5. 6" on center along the panel edges. Cavity to be filled with 5'/," mineral wool insulation.

2" x 4" wood studs at 16" centers with double top plates, single bottom plate; interior
side covered with */," Type X gypsum wallboard, 4" wide, applied horizontally
unblocked, and fastened with 2'/," Type S drywall screws, spaced 12" on center, wall-
161,19 board joints covered with paper tape and joint compound, fastener heads covered with N R N 1Y
joint compound. Exterior covered with */;" wood structural panels, applied vertically, 2
horizontal joints blocked and fastened with 6d common nails (bright) — 12" on center in
the field, and 6" on center panel edges. Cavity to be filled with 3'/," mineral wool insula-

tion. Rating established for exposure from interior side only.

2" x 6" wood studs at 16" centers with double top plates, single bottom plate; interior

Rating established from the gypsum-covered side only.

2" x 6" wood studs at 16" centers with double top plates, single bottom plates; interior
side covered with */," Type X gypsum wallboard, 4" wide, applied vertically with all
joints over framing or blocking and fastened with 2'/," Type S drywall screws spaced 7"
16-1.3¢ |on center. Joints to be covered with tape and joint compound. Exterior covered wiLh} A R 6l

wood structural panels, applied vertically with edges over framing or blocking and fas- :
tened with 6d common nails (bright) at 12" on center in the field and 6" on center on
panel edges. R-19 mineral fiber insulation installed in stud cavity. Rating established
from the gypsum-covered side only.

For SI: 1 inch = 25.4 mm, | square inch = 645.2 mm?, | cubic foot = 0.0283 m".

a
b.

s}

Staples with equivalent holding power and penetration shall be permitted to be used as alternate fasteners to nails for attachment to wood framing.

Thickness shown for brick and clay tile is nominal thicknesses unless plastered, in which case thicknesses are net. Thickness shown for concrete masonry and
clay masonry is equivalent thickness defined in Section 722.3.1 for concrete masonry and Section 722.4.1.1 for clay masonry. Where all cells are solid
grouted or filled with silicone-treated perlite loose-fill insulation; vermiculite loose-fill insulation; or expanded clay, shale or slate lightweight aggregate, the
cquivalent thickness shall be the thickness of the block or brick using specified dimensions as defined in Chapter 21. Equivalent thickness may also include
the thickness of applied plaster and lath or gypsum wallboard, where specified.

. For units in which the net cross-sectional area of cored brick in any plane parallel to the surface containing the cores is at least 75 percent of the gross cross-

sectional area measured in the same planc.

d. Shall be used for nonbearing purposes only.

. For all of the construction with gypsum wallboard described in this table, gypsum buse [or venecr plaster of the same size. thickness and core type shall be

permitted to be substituted for gypsum wallboard, provided attachment is identical to that specified for the wallboard, and the joints on the face layer are
reinforced and the entire surface is covered with a minimum of '/, -inch gypsum veneer plaster.

16

. The fire-resistance time period for concrete masonry units meeting the equivalent thicknesses required for a 2-hour fire-resistance rating in Item 3, and having

a thickness of not less than 7%/, inches is 4 hours when cores which are not grouted are filled with silicone-treated perlite loose-fill insulation; vermiculite
loose-fill insulation; or expanded clay, shale or slate lightweight aggregate, sand or slag having a maximum particle size of */ inch.

. The fire-resistance rating of concrete masonry units composed of a combination of aggregate types or where plaster is applied directly to the concrete

masonry shall be determined in accordance with ACI 216.1/TMS 0216. Lightweight aggregates shall have a maximum combined density of 65 pounds per
cubic foot.
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FIRE AND SMOKE PROTECTION FEATURES

TABLE 721.1(2)—continued
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS ¢

h. See also Note b. The equivalent thickness shall be permitted to include the thickness of cement plaster or 1.5 times the thickness of gypsum plaster applied in
accordance with the requirements of Chapter 25.

i. Concrete walls shall be reinforced with horizontal and vertical temperature reinforcement as required by Chapter 19.

j- Studs are welded truss wire studs with 0.18 inch (No. 7 B.W, gage) flange wire and 0.18 inch (No. 7 B.W. gage) truss wires,

k. Nailable metal studs consist of two channel studs spot welded back to back with a crimped web forming a nailing groove.

1. Wood structural panels shall be permitted to be installed between the fire protection and the wood studs on either the interior or exterior side of the wood
frame assemblies in this table, provided the length of the fasteners used to attach the fire protection is increased by an amount at least equal to the thickness of
the wood structural panel.

m. For studs with a slenderness ratio, £ /d, greater than 33, the design stress shall be reduced to 78 percent of allowable F . For studs with a slenderness ratio,
1/d, not exceeding 33, the design stress shall be reduced to 78 percent of the adjusted stress F”, calculated for studs having a slenderness ratio L/d of 33.

n. For properties of cooler or wallboard nails, see ASTM C 514, ASTM C 547 or ASTM F 1667.

o. Generic fire-resistance ratings (those not designated as PROPRIETARY * in the listing) in the GA 600 shall be accepted as if herein listed.

p. NCMA TEK 5-8A shall be permitted for the design of fire walls.

q. The design stress of studs shall be equal to a maximum of 100 percent of the allowable F', calculated in accordance with Section 2306.

TABLE 721.1(3)
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS® ¢
THICKNESS OF FLOOR OR | MINIMUM THICKNESS OF
FLLOOR OR ROOF ITEM ROOF SLAB e
inch inch
CONSTRUCTION | NUMBER CEILING CONSTRUCTION (inches) (inches)
4 3 2 1 4 3 2 1
hours | hours | hours | hour |hours|hours|hours| hour
1. Siliceous aggre- 11 70 1621501351 — 1 — | — | —
gate concrete
2. Carbonate . . . :
aggregate concrete 2-1.1 |Slab (no C(?l]].llg required). Minimum cover over nonpre- 6.6 | 57 146 (32| — | — | — | —
3 Sand Tk stressed reinforcement shall not be less than
> Sand-ight 310 | 54 46|38 27— | — | — | —
weight concrete
4. Lightweight = 4 | s1 443625 —|— | —|—
concrete
Slab with suspended ceiling of vermiculite gypsum plaster
5-1.1 |over metal lath attached to */," cold-rolled channels spaced | 3 2 — | — | v =] -
12" on center. Ceiling located 6" minimum below joists.
*f5" Type X gypsum wallboard" attached to 0.018 inch (No.
25 carbon sheet steel gage) by /," deep by 2°," hat-shaped
galvanized steel channels with 1"-long No. 6 screws. The
channels are spaced 24" on center, span 35" and are sup-
ported along their length at 35" intervals by 0.033" (No. 21
5. Reinforced galvanized sheet gage) galvanized steel flat strap hangers
concrete having formed edges that engage the lips of the channel.
5-2.1 |The strap hangers are attached to the side of the concrete | — | — {2, | — | — | — | %, | —
joists with */,," by 1'/," long power-driven fasteners. The
wallboard is installed with the long dimension perpendicu-
lar to the channels. All end joints occur on channels and
supplementary channels are installed parallel to the main
channels, 12" each side, at end joint occurrences. The fin-
ished ceiling is located approximately 12" below the soffit
of the tloor slab.
(continued)
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