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This edition of NFPA 221, Standard for High Challenge Iire Walls, Fire Walls, and Fire Barvier Walls, was
prepared by the Technical Committee on Building Construction. It was issued by the Standards
Council on March 15, 2020, with an effective date of April 4, 2020, and supersedes all previous
editions.

This edition of NFPA 221 was approved as an American National Standard on April 4, 2020.

Origin and Development of NFPA 221

The Technical Committee on Building Construction undertook a project to develop a new
document to govern fire walls in 1991. At the time, no standard existed to assist code authorities,
architects, or engineers on the criteria that were necessary to properly design and construct a fire
wall. The first edition of NFPA 221 was issued in 1994. It contained information on various types of
fire walls, including basic design criteria, proper protection of penetrations, and special design
practices for exterior protection features.

The 1997 edition of NFPA 221 contained several changes, including the addition of specific
criteria for treatiment of seismic separation assemblies, additional criteria for proper protection of
raceway penetrations, and the addition of several suggested protection schemes for properly
protecting an egress door located in a fire wall.

The 2000 edition addressed specific testing criteria for performance of rated assemblies that
included expansion, seismic, and control joints in fire wall and fire barrier wall assemblies. In
addition, a second test protocol was recognized for tests of through penetrations.

The 2006 edition introduced two distinct types of fire walls. Presented in Chapter 5, the “high
challenge fire wall” requirements evolved from the fire wall requirements in the 2000 edition of
NFPA 221, while the “fire wall” requirements presented in Chapter 6 were based on the
requirements in the 2003 edition of NFPA 5000%, Building Construction and Safety Gode®. Chapter 4 of
this document contains extracts from NI'PA 5000, Chapter 8, on topics such as analytical methods,
duct and air-transfer openings, joints, opening protectives, and penetrations. Please note: These
extracts were adjusted to reflect this document’s exclusive focus on walls by eliminating references to
floors, floor-ceiling assemblies, smoke dampers, and partitions.

The 2009 edition was updated to reflect changes to Chapter 8 of NfPA 5000. Other changes
included recognition of the new criteria used to determine building height and grade geometries,
further clarifications as to where a provision applies to a particular type of wall, and the addition of a
requirement concerning horizontal exits served by bridges between buildings.

The 2012 edition was a reaffirmation of the previous edition, with updated references to reflect
changes in UL and ASTM documents.

For the 2015 edition, extracts from NFPA 5000 were removed. NI'PA 5000 now extracts material
from NFPA 221. Definitions and referenced documents also were updated.

The 2018 edition clarified design load requirements. A new section was added to allow the
performance-based design of walls method from ASCE 7 to be used. Annex material was added to
provide testing options in areas where there is potential for hydrocarbon fuel fires. Other changes
included reference document updates. ASCE definitions are reprinted with permission from ASCE.

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts 02169.
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The 2021 edition adds requirements to the performance-based design ofwalls for those walls designed using analytical
methods to determine the performance of structural systems under uncontrolled fire exposure. Guidance on insulation
applied to the exterior of the vertical surface of fire walls is added. Additional revisions include updates to requirements for
buildings in high-wind-prone regions to coordinate with changes to the Building Code to mitigate small windborne debris
damage and updates to reference documents.
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the Association or any document developed by the committee on which the member serves.

Cemmittee Scepe: This committee shall have primary responsibility for documents on the
selection and design of types of building construction, exterior walls, building height and
area, fire walls, and fire barrier walls, as they relate to the protection of life and property
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IMPORTANT NOTE: This NFPA decument is made available fer
use subject te impertant netices and legal disclaimers. These netices
and disclaimers appeanr in all publicatiens centaining this decument
and may be feund wnder the heading “Impertent Netices and
Disclaimers Cencerning NFPA Standards.” They can alse be viewed
at vuw.nfpa.erg/disclaimers or ebtained en request from NFPA.

UPDATES, ALERTS, AND FUTURE EDITIONS: New editiens ef
NFPA cedes, standards, reeemmended practices, and guides (i.e.,
NFPA Standards) are released en scheduled revisien cycles. This
editien may be superseded by a later ene, or it may be amended
euiide of it scheduled revisien cycle threugh the issuance of Tenta-
tive Interim Amendments (TIAs). An effical NFPA Standard at any
peint in time censists of the current editien ef the decument, tegether
with all TIAs and Errata in effect. Te verify that this decument is the
current editien er te determine if it has been amended by TIAs er
Ervata, please censult the Natienal Fire Ceodes® Subscriptien Service
or the “List of NFPA Cedes & Standards” at www.nfpa.erg/decinfe.
In additien te TIAs and Errata, the decument informatien pages alse
include the eptien te sign up fer alerts for individual decumenis and
te be invelved in the develepment of the next editien.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material on
the paragraph can be found in Annex A.

A reference in brackets [ | following a section or paragraph
indicates material that has been extracted from another NFPA
document. Extracted text may be edited for consistency and
style and may include the revision of internal paragraph refer-
ences and other references as appropriate. Requests for inter-
pretations or revisions of extracted text shall be sent to the
technical committee responsible for the source document.

Information on referenced and extracted publications can
be found in Chapter 2 and Annex B.

Chapter 1 Administration

1.1 Scope. This standard specifies requirements for the
design and construction of high challenge fire walls, fire walls,
and fire barrier walls including protection of openings and
penetrations.

1.2 Purpose. This standard prescribes minimum require-
ments for the design and construction of high challenge fire
walls, fire walls, and fire barrier walls for use in providing safety
to life and protection of property from fire.

1.3 Application. The minimum requirements for high chal-
lenge fire walls, fire walls, and fire barrier walls apply to walls
that are required to separate buildings or subdivide a building
to prevent the spread of fire. The minimum fire resistance
rating of a wall assembly is outside the scope of this document.

1.4 Rewoactivity.

1.4.1 The provisions of this standard reflect a consensus of
what is necessary to provide an acceptable degree of protection

from the hazards addressed in this standard at the time the
standard was issued.

1.4.2 Unless otherwise specified, the provisions of this stand-
ard shall not apply to facilities, equipment, structures, or instal-
lations that existed or were approved for construction or
installation prior to the effective date of the standard. Where
specified, the provisions of this standard shall be retroactive.

14.3 In those cases where the authority having jurisdiction
determines that the existing situation presents an unacceptable
degree of risk, the authority having jurisdiction shall be permit-
ted to apply retroactively any portions of this standard deemed
appropriate.

L5 Equivalency.

1.5.1 Nothing in this standard is intended to prevent the use
of systems, methods, or devices of equivalent or superior qual-
ity, strength, fire resistance, effectiveness, durability, and safety
over those prescribed by this standard.

1.5.2 Technical documentation shall be submitted to the
authority having jurisdiction to demonstrate equivalency.

1.5.3 The system, method, or device shall be approved for the
intended purpose by the authority having jurisdiction.

1.6 Units.

1.6.1 SI Units. Metric units in this standard are in accordance
with the modernized metric system known as the International
System of Units (SI).

1.6.2 Primary and Equivalent Values. If a value for a measure-
ment as given in this standard is followed by an equivalent
value in other units, the first stated value shall be regarded as
the requirement. A given equivalent value might be approxi-
mate.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be
considered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2019
edition.

NFPA 13R, Standard for the Installation of Sprinkler Systems in
Low-Rise Residential Occupancies, 2019 edition.

NFPA 72% National Fire Alarin and Signaling Code®, 2019
edition.

NFPA 80, Standard for Fire Baors and Other Opening Protectives,
2019 edition.

NFPA 90A, Standard for the Installation of Air-Conditioning and
Ventilating Systems, 2021 edition.

NFPA 90B, Standard for the Installation of Warim Air Heating and
Air-Conditioning Systems, 2021 edition.

NFPA 220, Standard on Types of Building Construction, 2021
edition.

NFPA 252, Standard Methads of Five Tests of Boor Assemblies,
2017 edition.

NFPA 257, Standard on Fire Test for Windaw and Glass Block
Assemblies, 2017 edition.

2021 Edition
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NIPA 5000%, Building Construction and Safety Code®, 2021
edition.

2.3 Other Publications.

2.3.1 ACI  Publications. American Concrete Institute,
38800 Country Club Drive, Farmington Hills, MI 48331-3439.

ACI 216.1, Betermining Fire Resistance of Conerete and Masonry
Construction Assemblie.s, 2014.

2.3.2 ASCE Publications. American Society of Civil Engineers,
1801 Alexander Bell Drive, Reston, VA 20191-4400.

ASCE/SEI 7, Minimum Besign Loads and Associated Criteria for
Buildings and Other Structures, 2016.

ASCE/SFPE 29, Standard Calculation Methads for Structural Lire
Protection, 2005.

2.3.3 ASTM Publicasions. ASTM International, 100 Barr
Harbor Drive, PO. Box C700, West Conshohocken, PA
19428-2959.

ASTM EL19, Standard Test Methods for Fire Tests of Building
Construction and Materials, 2018c el.

ASTM ES814, Standard Test Method for Fire Tests of Penetration
Firestop Systems, 2013a, reapproved 2017.

ASTM EI1966, Standard Test Method for Fire-Resistive Joint
Systems, 2015, reapproved 2019.

2.3.4 SPRI Publications. Single Ply Roofing Industry (SPRI),
465 Waverley Oaks Road, Suite 421, Waltham, MA 02452,

ANSI/SPRI RP-4, Wind Besign Standard for Ballasted Single-Ply
Roofing Systems, 2013.

2.3.5 UL Publications. Undetrwriters Laboratories Inc., 333
Pfingsten Road, Northbrook, IL 60062-2096.

UL 10C, Pasitive Pressure Fire Tests of Door Assemblies, 2016.

UL 263, Fire Tests of Building Construction and Materials, 201 1.

ULB55, Lire Bampers, 2006, revised 2016.

UL 1479, Fire Tests of Penetration Firestops, 2015.

UL 2079, Tests for Fire Resistance of Building Joint Systems, 2015,
2.3.6 Other Publications.

Merriam-Webster's Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, M4, 2003.

2.4 References for Exwacts in Mandatory Secsions. (Reserved)

Chapter 3 Definisions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall be
defined using their ordinarily accepted meanings within the
context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having jurisdic-
tion.

2021 Edition

3.2.2* Authority Having Jurisdiction (AHJ]). An organization,
office, or individual responsible for enforcing the requirements
of a code or standard, or for approving equipment, materials,
an installation, or a procedure.

3.2.3% Listed. Equipment, materials, or services included in a
list published by an organization that is acceptable to the
authority having jurisdiction and concerned with evaluation of
products or services, that maintains periodic inspection of
production of listed equipment or materials or periodic evalua-
tion of services, and whose listing states that either the equip-
ment, material, or service meets appropriate designated
standards or has been tested and found suitable for a specified
purpose.

3.2.4 Shall. Indicates a mandatory requirement.

3.2.5 Should. Indicates a recommendation or that which is
advised but not required.

3.2.6 Standard. An NFPA Standard, the main text of which
contains only mandatory provisions using the word “shall” to
indicate requirements and that is in a form generally suitable
for mandatory reference by another standard or code or for
adoption into law. Nonmandatory provisions are not to be
considered a part of the requirements of a standard and shall
be located in an appendix, annex, footnote, informational
note, or other means as permitted in the NFPA Manuals of
Style. When used in a generic sense, such as in the phrase
“standards development process” or “standards development
activities,” the term “standards” includes all NFPA Standards,
including Codes, Standards, Recommended Practices, and
Guides.

3.3 General Definitions.
3.3.1 Contents.

3.3.1.1 Lew Hazard. Low hazard contents shall be classified
as those of such low combustibility that no self-propagating
fire therein can occur.

3.3.1.2 Ordinary Haeard. Ordinary hazard contents shall be
classified as those that are likely to burn with moderate
rapidity or to give off a considerable volume of smoke.

3.3.2 Damper.

3.3.2.1 Cembinatien Fire and Smeke Damper. A device that
meets both the fire damper and smoke damper require-
ments.

3.3.2.2% Fire Damper. A device, installed in an air-
distribution system, that is designed to close automatically
upon detection of heat to interrupt migratory airflow and to
restrict the passage of flame.

3.3.2.3 Smeke Damper. A device within an air-distribution
system to control the movement of smoke.

3.3.3 Element.

3.3.3.1 Lead-Bearing Element. Any column, girder, beam,
Joist, truss, rafter, wall, or roof sheathing that supports any
vertical load in addition to its own weight, or any lateral
load.

3.3.3.2 Structural Element. The columns and girders,
beams, trusses, joists, braced frames, moment-resistant
frames, and vertical and lateral resisting elements, and other
framing members that are designed to carry any portion of
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the dead or live load and lateral forces, that are essential to
the stability of the building or structure.

3.3.4 Finished Ground Level (Grade). The level of the
finished ground (earth or other surface on ground).

3.3.5 Fire Protection Rating. The designation indicating the
duration of the fire test exposure to which an opening protec-
tive assembly was exposed.

3.3.6% Fire Resistance Rating. The time, in minutes or hours,
that materials or assemblies have withstood a fire exposure as
determined by the tests, or methods based on tests, prescribed
by this standard.

3.3.7 Firestop. A specific system, device, or construction
consisting of the materials that fill the openings around pene-
trating items such as cables, cable trays, conduits, ducts, pipes,
and their means of support through the wall openings to
prevent the spread of fire.

3.3.8 Footing. Part of the foundation of a structure that
spreads and transmits the load direct to the soil or to piles.

3.3.9% Grade Plane. See Section4.11.

3.3.10 High Hazard Materials. Materials that are combustible
or flammable liquids, flammable gases, and combustible dusts.

3.3.11 Penewation.

3.3.11.1¥* Membrane Penetratien. An opening for penetra-
tions made through one side of a fire-resistance-rated assem-

bly.

3.3.11.2% Threugh-Penetration. An opening for penetrations
that pass through both sides of a vertical fire-resistance-rated
assembly.

3.3.12 Smoke Barrier. A continuous membrane, or a
membrane with discontinuities created by protected openings,
where such membrane is designed and constructed to restrict
the movement of smoke.

3.3.13 Swuctural Frame. Frame composed of individual
members of a building or structure required to transmit loads
to the ground.

3.3.14 Wall.

3.3.14.1 Angle Wall. An exterior wall that intersects with a
high challenge fire wall at an angle of 135 degrees or less at
the end of the high challenge fire wall. (See figure 5.16.3.1.)

3.3.14.2 Bearing Wall. Any wall meeting either of the
following classifications: (1) any metal or wood stud wall

that supports more than 100 Ib/linear ft (1459 N/m) of

vertical load in addition to its own weight or (2) any
concrete or masonry wall that supports more than 200 Ib/
linear ft (2919 N/m) of vertical load in addition to its own
weight. [ASCE/SEI 7:11.2]

3.3.14.3 Bearing Wall System. A structural system with bear-
ing walls providing support for all or major portions of the
vertical loads. Shear walls or braced frames provide seismic
force resistance. [ASCE/SEI 7:11.2]

3.3.14.4 End Wall. An exterior wall that intersects with a
high challenge fire wall at an exterior angle of more than
135 degrees at the end of the high challenge fire wall.

3.3.14.5 Fire Barrier Wall. A wall, other than a fire wall,
having a fire resistance rating.

3.3.14.6% Fire Wall. A wall separating buildings or subdivid-
ing a building to prevent the spread of fire and having a fire
resistance rating and structural stability.

3.3.14.7 High Challenge Fire Wall. A wall used to separate
buildings or subdivide a building with high fire challenge
occupancies, having enhanced fire resistance ratings and
enhanced appurtenance protection to prevent the spread of
fire, and having structural stability.

3.3.14.8 Nonbearing Wall. Any wall that is not a bearing
wall. [ASCE/SEI 7:11.2]

Chapter 4 General Requirements

4.1 Scope. The provisions of this chapter apply to high chal-
lenge (HC) fire walls, fire walls, and fire barrier walls unless
modified by provisions of Chapters 5, 6, or 7, respectively, and
shall hereafter in this chapter be referred to as walls.

4.2* Design Loads.

4.2.1 All walls and their supports shall be designed for loads in
accordance with ASCE/SEI 7, Minimum Besign Loads and Assoct-
ated Criteria for Buildings and Other Structures, and to withstand a
minimum uniform load of 5 Ibf/ft> (0.24 kPa) for allowable
stress design or 8 Ibf/ft> (0.38 kPa) for strength design. Lateral
loads shall be applied perpendicular to the face of the wall
from either direction.

4.2.2 Loads used in design of walls during fire exposure shall
be in accordance with the requirements of Section 4.3 or
Section 4.4.

4.3 Fire Resistance Ratings.

4.3.1* The fire resistance rating of assemblies shall be deter-
mined in accordance with ASTM E119, Standard Test Methods for
Five Tests of Building Construction and Materials; UL 263, Fire Tests
of Building Construction and Materials; or other approved test
methods or analytical methods in accordance with 4.3.2.

4.3.2 Analytical Methods.

4.3.2.1 General. Analytical methods used to determine the
fire resistance rating of building assemblies shall comply with
4.3.2.2 or 4.3.2.3. Gravity design loads shall be determined and
reported in accordance with requirements of ASTM EI19,
Standard Test Methods for Five Tests of Building Construction and
Materials, or UL 263, Itre Tests of Building Construction and Mate-
rials.

4.3.2.2* Calculasions.

4.3.2.2.1 Where calculations are used to establish the fire
resistance rating of structural elements or assemblies, they shall
be permitted to be performed in accordance with ASCE/SFPE
29, Standard Calculation Methads for Structural Five Protection.

4.3.2.2.2 Where calculations are used to establish the fire
resistance rating of concrete or masonry elements or assem-
blies, the provisions of ACI 216.1, Betennining Iire Resistance of
Concrete and Masonry Construction Assemblie.s, shall be permitted
to be used.
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4.3.2.3 Methods.

4.3.2.3.1 Except for the method specified in 4.3.2.2, analytical
methods used to calculate the fire resistance rating of building
assemblies or structural elements shall be approved.

4.3.2.3.2 Where an approved analytical method is used to
establish the fire resistance rating of a structural element or
building assembly, the calculations shall be based on the fire
exposure and acceptance criteria specified in ASTM EI19,
Standard Test Methods for Fire Tests of Building Constuction and
Matertals, or UL 263, Fire Tests of Building Construction and Mate-
rials.

4.4 Performance-Based Design. Analytical methods used to
calculate the fire performance of building assemblies or struc-
tural elements shall be approved. All walls and their supports
shall be designed for loads in accordance with Section 2.5,
Load Combinations for Extraordinary Events, of ASCE/SEI 7,
Minimum Besign Loads and Associated Criteria for Buildings and
Other Structuws, where the lateral load associated with A, is a
uniform lateral load of 8 Ibf/ft> (0.24 kPa) applied perpendicu-
lar to the face of the wall from either direction. Analytical
methods utilized to determine the performance of structural
systems under uncontrolled fire exposure shall comply with
441and 442

4.4.1* Calculations shall include consideration of the anticipa-
ted in-situ thermal conditions from fire and the in-situ system-
level performance of the structure.

4.4.2*% C(alculations shall be in accordance with ASCE/SEI 7,
Minimum Besign Loads and Associated Coiteria for Buildings and
Other  Structures, Appendix E, “Performance-Based Design
Procedures for Fire Effects on Structures.”

4.5 Ducts and Air-Transfer Openings.

4.5.1 General. The provisions of Section 4.5 shall govern the
materials and methods of construction used to protect ducts
and air-transfer openings in fire walls, fire-resistance-rated hori-
zontal assemblies, and fire barrier walls.

4.5.2*% Fire Damper Requirements. Fire dampers shall be
installed to protect ducts and air-transfer openings that pene-
trate fire barriers and fire walls as required by other sections of
the applicable building code.

4.5.2.1 Fire dampers shall be designed and tested in accord-
ance with the requirements of UL 555, Fire Bampers, and shall
have the minimum fire protection rating specified in Table
4.5.2.1 for the rating of the assembly penetrated.

4.5.2.2 In systems where fans continue to operate in the emer-
gency mode, dynamic fire dampers shall be required.

Table 4.5.2.1 Fire Damper Rating

Fire Resistance

Rating of Minimum Damper
Wall Assembly Rating (hr)
3-hror greater fire-resistance- 3
rated assemblies
Less than 3-hr fire-resistance- 1%

rated assemblies
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4.5.2.3 Fire dampers shall be required in the following loca-
tions:

(1) Ducts and air-transfer openings penetrating walls or parti-
tions having a fire resistance rating of 2 hours or more

(2) Ducts and air-transfer openings penetrating shaft walls
having a fire resistance rating of 1 hour or more

(3) Air-transfer openings that occur in walls or partitions that
are required to have a fire resistance rating of 30 minutes
or more

4.5.2.4 Fire dampers shall not be required in the following
locations:

(1) In a duct system serving only one floor and used only for
exhaust of air to the outside and not penetrating a wall
having a required fire resistance rating of 2 hours or
more or passing entirely through the system and
contained within its own dedicated shaft

(2) Where branch ducts connect to enclosed exhaust risers in
which the airflow is upward, and steel subducts at least
22 in. (560 mm) in length are carried up inside the riser
at each inlet

4.5.3 Installation.

4.5.3.1 Air-conditioning, heating, and ventilating ductwork
and related equipment, including fire dampers, smoke damp-
ers, combination fire and smoke dampers, and ceiling radia-
tion dampers, shall be installed in accordance with NFPA 90A
or NFPA 90B, where applicable.

4.5.3.2 The equipment specified in 4.5.3.1 shall be installed in
accordance with the requirements of Section 4.5, the manufac-
turer's installation instructions, its listing, and the applicable
mechanical code as specified in Chapter 50 of NI'PA 5000.

4.5.4 Access and Identification.

4.5.4.1 Access. Fire and smoke dampers shall be provided
with an approved means of access, as follows:

(1) The means of access shall be large enough to allow
inspection and maintenance of the damper and its oper-
ating parts.

(2) The access shall not affect the integrity of fire-resistance-
rated assemblies.

(3) The access openings shall not reduce the fire resistance
rating of the assembly.

(4) Access doors in ducts shall be tight-fitting and suitable for
the required duct construction.

(5) Access and maintenance shall comply with the require-
ments of the mechanical code.

4.5.4.2 Identification. Access points to fire and smoke damp-
ers shall be permanently identified by one of the following:

(1) A label having letters not less than % in. (13 mm) in
height reading as follows in (a), (b), or (c):

(a) FIRE/SMOKE DAMPER
(b) SMOKE DAMPER
(c) FIRE DAMPER
(2) Symbols as approved by the authority having jurisdiction.

4.5.5% Fire Damper Actuasion Device. The operating temper-
ature of the heat-actuating device shall be approximately 50°F
(27.8°C) above the normal temperature within the duct system,
but not less than 160°F (71°C); or it shall be not more than
286°F (141°C) where located in a required smoke control
system; or, where a combination fire and smoke damper is
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installed, it shall not exceed 350°F (177°C) where located in a
smoke control system.

4.6* Double Wall Assemblies. Where cither wall of a double
wall is laterally supported by a building frame with a fire resist-
ance rating less than that required for the wall, double wall
assemblies shall be considered to have a combined assembly
fire resistance rating as specified in Table 4.6.

4.7* Impact Damage.

4.7.1 Where the wall is subject to impact damage from moving
vehicles or the handling of merchandise or other activity,
protection against impact damage shall be provided for an
appropriate height but not less than 60 in. (1525 mm) from
the finished floor.

4.7.2 Where the fire-protective covering of a structural
element required to have a fire resistance rating by Section 5.4
or Section 6.4 is subject to impact damage from moving vehi-
cles, the handling of merchandise, or other activity, protection
against impact damage shall be provided for an appropriate
height but not less than 60 in. (1525 mm) from the finished
floor.

4.8% Joints. The provisions of Section 4.8 shall govern the
materials and methods of construction used to protect joints
within or between walls in accordance with 4.8.1.

4.8.1 Joint System Required.

4.8.1.1 Joints made within or between fire-resistance-rated
assemblies shall be protected with a joint system that is
designed and tested to prevent the spread of fire for a time
period equal to that of the assembly in which the joint is loca-
ted.

4.8.1.2 The materials, systems, or devices specified in 4.8.1.1
shall be tested as part of the assembly in accordance with the
requirements of ASTM E1966, Standard “fest Method for Fire-
Resistive Joint Systems, or UL 2079, Tests for Fire Resistance o f Build-
ing Joint Systems.

4.8.1.2.1 Testing of the joint system shall be representative of
the actual installation.

4.8.1.2.2 All joint systems shall be tested at their maximum
joint width in accordance with the requirements of ASTM
E1966, Standard Test Method for fiveResistive Joint Systems, or
UL 2079, Tests for Fire Resistance of Building Joint Systems, under a
minimum positive pressure differential of 0.0l in. of water
column (2.5 Pa) for a time period equal to that of the assembly.

4.8.1.2.3 All test specimens shall comply with the minimum
height or length required by the standard.

4.8.1.2.4 Wall assemblies shall be subjected to a hose stream
test in accordance with ASTM E119, Standard Test Methads for

Table 4.6 Fire Resistance Ratings for Double Wall Assemblies

Fire Resistance

Rating of Equivalent to

Each Wall (hr) Single Wall (hr)
3 4
2 3
1 2

Lire Tests of Buwlding Construction and Materials, or UL 263, Iire
Tests of Building Construction and Materials.

4.9 Opening Protectives.

4.9.1 Openings in walls shall be equipped with opening
protectives.

4.9.2 Minimum Fire Protection Rasing. Unless required other-
wise by the applicable building code, opening protectives shall
have a minimum fire protection rating as specified in Table
492

4.9.3 Fire Door Assemblies and Fire Window Assemblies.

4.9.3.1 Openings required to have a fire protection rating by
Table 4.9.2 shall be protected by approved, listed, and labeled
fire door assemblies and fire window assemblies and their
accompanying hardware, including all frames, closing devices,
anchorage and sills in accordance with the requirements of
NFPA 80.

4.9.3.2 Fire protection ratings for products intended to
comply with 4.9.3 shall be as determined and reported by a
nationally recognized testing agency in accordance with
NFPA 252 or NFPA 257.

4.9.3.2.1 NFPA 257 shall evaluate fire protection-rated glazing
under positive pressure.

4.9.3.2.2 NFPA 252 or UL 10C, Positive Pressure Five Tests of Boor
Assemblies, shall evaluate side-hinged or pivoted-swinging doors
under positive pressure.

4.9.3.2.3 NFPA 252 shall evaluate doors, other than side-
hinged or pivoted-swinging doors, with the neutral pressure
plane no higher than the top of the door.

4.9.3.2.4 All fire door assemblies and fire window assemblies
shall bear an approved label.

4.9.4* Fire Door Closers.

4.9.4.1 Unless otherwise specified, fire doors shall be self-
closing or automatic closing.

4.9.4.2 Fire doors used to protect the means of egress shall be
self-closing or automatic-closing in accordance with 4.9.4.2.1.

4.9.4.2.1 In any building of low or ordinary hazard contents,
as defined in 3.3.1, or where approved by the authority having
Jjurisdiction, door leaves shall be permitted to be automatic-
closing, provided that the following criteria are met:

(1) Upon release of the hold-open mechanism, the door leaf
becomes self-closing.

(2) The release device is designed so that the door leaf
instantly releases manually and, upon release, becomes
self-closing, or the leat' can be readily closed.

(3) The automatic releasing mechanism or medium is activa-
ted by the operation of approved smoke detectors in-
stalled in accordance with the requirements for smoke
detectors for door leaf release service in NIPA 72.

(4) Upon loss of power to the hold-open device, the hold-
open mechanism is released, and the door leat becomes
self-closing.

(5) The release by means of smoke detection of one door leaf
in a stair enclosure results in closing all door leaves serv-
ing that stair.
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Table 4.9.2 Minimum Fire Protection Ratings for Opening Protectives in Fire-Resistance-Rated Assemblies

Fire Resistance Rating

Fire Protection Rating

Component Walls and Partitions (hr) Fire Door Assemblies (hr) Fire Window Assemblies (hr)
Elevator hoistways 2 1% NP
1 1 NP
Vertical shafts (including stairways, 2 1% NP
exits, and refuse chutes)
1 1 NP
HC fire walls and fire walls 4 See Sections 5.8 and 6.10 NP
3 3 NP
2, 1% NP
Fire barrier 4 3 NP
3 3 NP
9 1% NP
1 % %4
Horizontal exits 2 1% NP
Horizontal exits served by bridges 2 % %
between buildings
Corridots, exit access 1 VA 34
Y % %

NP: Not permitted.

4.9.4.3 Initiating Devices. Detection devices activating the
closershall conform to NfPA 72.

4.9.5 Use of Wired Glass.

4.9.5.1 Wired glass thatis % in. (6.3 mm) thick andlabeled for
fire protection purposes shall be permitted to be used in
approved opening protectives, with the maximum sizes in
accordance with their listing.

4.9.5.2 Other glazing materials that have been tested and
labeled to indicate the type of opening to be protected for fire
protection purposes shall be permitted to be used in approved
opening protectives in accordance with their listing and with
the maximum sizes tested.

4.9.6 Nonsymmenwrical Glazing Systems. Nonsymmetrical fire
protection-rated glazing systems shall be tested with each face
exposed to the furnace, and the assigned fire protection rating
shall be the shortest duration obtained from the two tests
conducted in compliance with NFPA 257.

4.10 Penewations.

4.10.1 General. The provisions of Section 4.10 shall govern
the materials and methods of construction used to protect
through-penetrations and membrane penetrations.

4.10.2 Firestop Systems and Devices Required. Penetrations
for cables, cable trays, conduits, pipes, titbes, combustion vents
and exhaust vents, wires, and similar items to accomimodate
electrical, mechanical, plumbing, and communications systems
that pass through a wall, assembly constructed as a fire barrier
shall be protected by a firestop system or device.

4.10.2.1 Testing. The firestop system or device shall be tested
in accordance with ASTM ES814, Standard Test Method for FLire
Tests of Penetration Firestop Systems, or UL 1479, Iire Tests of Pene-
tration Firestops, under a minimum positive pressure differential
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of 0.01 in. water column (2.5 Pa) between the exposed and the
unexposed surface of the test assembly.

4.10.2.2 Alternative Requirements.

4.10.2.2.1 The requirements of 4.10.2 and 4.10.2.1 shall not
apply where otherwise permitted by any one of the following:

(1)* Where penetrations are tested and installed as part of an
assembly in accordance with the ASTM EI119, Standard
Test Methads for Fire Tests of Building Construction and Materi-
als or UL 263, Fire Tests of Building Construction and Materi-
als, rated assembly

(2) Where penetrations through floors are enclosed in a shaft
enclosure designed as a fire barrier

(3) Where concrete, grout, or mortar has been used to fill
the annular spaces around cast-iron, copper, or steel
piping, or steel conduit or tubing, that penetrates one or
more concrete or masonry fire-resistance-rated assemblies
and the following also applies:

(a) The nominal diameter of each penetrating item
shall not exceed 6 in. (150 mm).

(b) The opening size shall not
(92,909 mm?).

(c) Thickness of the concrete, grout, or mortar shall be
the full thickness of the assembly.

(4) Where firestopping materials are used with the following
penetrating items, the penetration is limited to one floor,
and the firestopping material is capable of preventing the
passage of flame and hot gases sufficient to ignite cotton
waste when subjected to the time-temperature fire condi-
tions of ASTM E119, Standard Test Methaods for Fire Tests of
Building Canstruction and Materials, or UL 263, Fire Tests of
Building Construction and Materials, under a minimum
positive pressure differential of 0.01 in. water column
(2.5 Pa) at the location of the penetration for the time

exceed 144 in?
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period equivalent to the required fire resistance rating of
the assembly penetrated:

(a) Steel, ferrous, or copper cables
(b) Cable or wire with steel jackets

(c) Cast-iron, steel, or copper pipes
(d) Steel conduit or tubing

4.10.2.3 F Ratings. Firestop systems and devices shall have an
F rating of at least 1 hour, but not less than the required fire
resistance rating of the fire barrier penetrated.

4.10.3 Use of Sleeves for Penewation. Where the penetrating
item uses a sleeve to penetrate the wall the sleeve shall be
securely set in the wall and the space between the item and the
sleeve shall be filled with a material that complies with 4.10.2
and 4.10.2.1.

4.10.4 Insulation Coverings. Insulation and coverings for
penetrating items shall not pass through the wall unless the
insulation or covering has been tested as part of the firestop
system or device.

4.10.5 Vibration Isolation. Where designs take transmission
of vibrations into consideration, any vibration isolation shall
meet one of the following conditions:

(1) Itshall be made on either side of the wall
(2) Itshall be designed for the specific purpose.

4.10.6 Transisions.

4.10.6.1 Where piping penetrates a fire-resistance-rated wall
assembly, combusstible piping shall not connect to noncombus-
tible piping within 36 in. (915 mm) of the firestop system or
device, unless it can be demonstrated that the transition will
not reduce the fire resistance rating.

4.10.6.2 Unshielded couplings shall not be used to connect
noncombustible piping to combustible piping, unless it can be
demonstrated that the transition complies with the fire-resistive
protection requirements of 4.10.2 and 4.10.2.1.

4.10.7 Membrane Penetrations. Membrane penetrations for
cables, cable trays, conduits, pipes, tubes, combustion vents,
exhaust vents, wires, and similar items to accommodate electri-
cal, mechanical, plumbing, and communications systems that
pass through a membrane of a wall assembly constructed as a
fire barriershall be protected by a firestop system or device and
shall comply with 4.10.2 through 4.10.6.2.

4.10.7.1 The firestop system or device shall be tested in

accordance with ASTM E814, Standard Test Method for Fure Tests of

Penetration Firestop Systems, or UL 1479, Fire Tests of Penetration

Firestops, under a minimum positive pressure differential of

0.01 in. water column (2.5 Pa) between the exposed and the

unexposed surface of the test assembly, unless one of the

following criteria is met:

(1) Membrane penectrations for electrical outlet boxes and
fittings, provided that such devices are listed for use in
fire-resistance-rated assemblies and are installed in
accordance with their listing

(2) Annular space created by the membrane penetration of'a
fire sprinkler, provided that the space is covered by a
metal escutcheon plate

4.10.7.2 Where walls or partitions are required to have a fire
resistance rating of not less than 1 hour, recessed fixctures shall
be installed in the wall or partition in such a manner that the

required fire resistance is not reduced, unless one of the follow-

ing criteria is met:

(1)* Any steel electrical box not exceeding 16 in?
(10,300 mm?) in area shall be permitted where the aggre-
gate area of the openings provided for the boxes does not
exceed 100 in? (64,520 mm?) in any 100 {c (9.3 m®) of
wall area, and where outlet boxes are installed on oppo-
site sides of the wall, the boxes shall be separated by one
of the following means:

(a) By a horizontal distance of not less than 24 in.
(610 mm)

(b) By a horizontal distance of not less than the depth
of the wall cavity where the wall cavity is filled with
cellulose loose-fill, rock wool, or slag wool insulation

(c) Bysolid fireblocking in accordance with the applica-
ble building code

(d) By other listed materials and methods

(2) Membrane penetrations for any listed electrical outlet
box made of any material shall be permitted, provided
that such boxes have been tested for use in fire-resistance-
rated assemblies and are installed in accordance with the
instructions included in the listing.

(3) The annular space created by the membrane penetration
of a fire sprinkler shall be permitted, provided that the
space is covered by a metal escutcheon plate.

4.11 Grade Plane. A grade plane shall be a reference plane
representing the average of the finished ground level adjoining
the building at all exterior walls and measured as follows:

(1) When the finished ground level slopes down from the
exterior walls, the grade plane shall be established by the
lowest points within the area between the building and
the lot line.

(2) When the lot line is more than 6 ft (1830 mm) from the
building, the grade plane shall be established between
the building and a point 6 ft (1830 mm) from the build-

ing.
4.12 Insulation and Siding.

4.12.1 Insulation and siding applied to the exterior of the
vertical surface and top of fire walls and HC fire walls that are
required to extend above the roof surface shall consist of mate-
rials meeting the requirements for noncombustible materials
in NFPA 220.

4.12.2 Flashing and cant materials located at the roof surface,
and wood nailers used to secure the cap flashing on top of the
HC fire walls and fire walls, shall not be required to comply
with 4.12.1.

Chapter 5 High Challenge Fire Walls

5.1 Scope. High challenge (HC) fire walls shall meet the
requirements of this chapter and Chapter 4 except as modified
by this chapter.

5.2 Swuctural Stability.

5.2.1 HC fire walls shall be designed and constructed to
remain stable after the collapse of the structure due to fire on
cither side of the wall.

5.2.2 HC fire walls constructed in compliance with the
requirements of Sections 5.3, 5.4, or 55 shall be deemed to
provide the required stability.
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5.2.3 HC fire walls shall be nonbearing.

5.2.4 Structural framing within the plane of the wall shall be
permitted to be load-bearing.

5.3* Cantilevered HC Fire Walls. Cantilevered HC fire walls
shall be entirely self-supported and nonbearing.

5.3.1 There shall be no connections to the building(s) or
contents on either side other than to the flashing.

5.3.2 Cantilevered HC fire walls shall be erected where there
is a complete break in the structural framework.

5.4* Tied HC Fire Walls.

5.4.1 Placement. Tied HC fire walls shall be centered on a
single column line or constructed between a double column
line and shall be limited to one-story buildings.

5.4.2 Framework.

5.4.2.1 Structural framing on either side of the wall shall line
up horizontally and vertically and shall support the roof.

5.4.2.2 The framework on each side of the HC fire wall shall
be continuous or tied together through the wall.

5.4.2.3 The framework on each side shall be designed so that
it resists the maximum lateral pull that can be developed due
to framework collapse in a fire on the opposite side.

5.4.2.4 Tied HC fire walls shall be supported laterally by the
building framework with flexible anchors.

5.4.3 Fire Resistance Rating.

5.4.3.1 Where centered on a single column line, structural

framing at the column line shall have a fire resistance rating of

not less than the required fire resistance rating of the HC fire
wall.

5.4.3.2 Where the wall is installed between double column
lines, structural framing along the first column line immedi-
ately on each side of the HC fire wall shall have a fire resistance
rating of not less than the required fire resistance rating of the
HC fire wall.

5.5* Double HC Fire Walls.
5.5.1 A double HC fire wall shall consist of two parallel walls.

5.5.2 There shall be no connections, other than to the flash-
ing, between the walls.

5.5.3 Each wall that comprises a double HC fire wall shall be
supported laterally by the building frame on its respective side
and shall be independent of the other wall and framing on the
opposite side.

5.6 HC Fire Walls at Elevation Differences. Where the roofs
on opposite sides of an HC fire wall are not at the same eleva-
tion, the HC fire wall assembly shall be arranged as described
in either 5.6.1 or 5.6.2.

5.6.1* The two buildings shall be separated by a double HC
fire wall, with each wall extending from the foundation to
above the roof of its respective building to form a parapet.

5.6.2* A cantilevered HC fire wall shall be continuous from
the foundation to the top of the parapet for the lower roof.
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5.6.2.1 The upper wall shall be supported by the framework of
the higher building and shall be structurally independent of
the cantilevered HC fire wall.

5.6.2.2 The upper wall section shall be permitted to have an
exterior fire resistance rating of 1 hour less than the required
fire resistance rating of the lower cantilevered portion but not
less than a 2-hour rating.

5.7% Clearance.

5.7.1 Clearance to allow for expansion of unprotected struc-
tural framework shall be provided between cantilevered HC
fire walls and structural framework on both sides and between
double HC fire walls.

5.7.2 In buildings assigned to Seismic Design Category C, Seis-
mic Design Category D, Seismic Design Category E, or Seismic
Design Category F, as determined in accordance with
ASCE/SEI 7, Minimum Besign Loads and Associated Criteria for
Buildings and Other Structures, sufficient separation shall be
provided between cantilevered HC fire walls and adjacent fram-
ing on each side and between double HC fire walls to allow
independent movements of the elements without contact.

5.8 Opening Protectives.

5.8.1 Maximum Area. The total width of all openings in HC
fire walls shall not exceed 25 percent of the length of the wall
in each story.

5.8.2 Single Opening Size. Single opening protectives in HC
fire walls shall not exceed the maximum size tested.

5.8.3* Fire Doors. HC fire walls shall have each opening
protected with two fire door assemblies.

5.8.4* Double HC Fire Walls. Openings in double HC fire
walls shall be protected in accordance with 5.8.4.1 or 5.8.4.2.

5.8.4.1 One fire door shall be provided in each respective
wall.

5.8.4.2 Two fire doors shall be required within a vestibule,
where the vestibule has a fire resistance rating greater than or
equal to that required for the double HC fire wall.

5.8.5* Material Handling Systems. Where material handling
systems penetrate an HC fire wall, the system design shall
provide a method to stop the material handling system and
allow fire doors to close without obstruction.

5.9*% Penewations in HC Fire Walls.

5.9.1 Penetrations of HC fire walls shall only be permitted in
accordance with Section 5.9.

5.9.2 Unless permitted by 5.9.4, penetrations shall be posi-
tioned to pass through the wall no more than 36 in. (915 mm)
above the finished floor level.

5.9.2.1 A steel sleeve of a size to allow an approximate 1 in.
(25 mm) clearance between the sleeve and the penetrating
item shall be provided.

5.9.2.2 The space between the sleeve and penetrating item
(annular space) shall be filled as required in Section 4.10.
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5.9.2.3 Jointreinforcement shall be provided in the horizontal
mortar joints immediately above and below sleeves in concrete
masonry walls, and all hollow spaces of concrete masonry walls
immediately adjacent to the sleeve shall be filled with concrete,
mortar, or grout.

5.9.3 The clear space between the openings for the penetrat-

ing items shall be not less than 3 times the largest dimension of

the largest opening.

5.9.4% The limitation on the height of penetrations above the
floor and other requirements of Section 59 shall not apply
where the structural framework of the building has a fire resist-
ance rating equal to or greater than the required fire resistance
rating of the HC fire wall; only compliance with Section 4.10
shall be required.

5.9.5 Piping conveying high-hazard materials shall be in
accordance with Section 5.11.

5.10 Ducts and Air Transfer Openings.

5.10.1 Fire dampers shall be installed and maintained in
accordance with NFPA 80.

5.10.2 HC fire walls shall be protected with two fire damper
assemblies.

5.10.3 For double HC fire walls, each wall assembly shall be
protected with a fire damper rated for that wall with a slip joint
connecting the sleeves between the HC fire walls.

5.10.4 For cantilevered and tied HC fire walls a slip joint
connecting the sleeves shall be provided on both sides of the
two dampers to separate the ductwork on each side from the
section containing the dampers.

5.10.5 Ductwork conveying high-hazard materials shall be in
accordance with Section 5.11.

5.11* High-Hazard Materials.

5.11.1 Piping or ductwork that is used to convey high-hazard
materials shall not penetrate HC fire walls that have a required
fire resistance rating of 4 hours or greater.

5.11.2 Piping or ductwork that is used to convey high-hazard
materials and that penetrates fire walls with a required fire
resistance rating of less than 4 hours shall be protected with
approved devices or with systems designed to terminate the
flow or movement of the materials through the fire wall auto-
matically upon fire detection.

5.12% Parapets.

5.12.1 HC fire walls shall extend from the foundation to a
point atleast 30 in. (760 mm) above the top surface of the roof
being protected.

5.12.2 Roofs sloped greater than % in. per foot (6 mm per
305 mm) downward toward the HC fire wall shall be provided
with a2 minimum 36 in. (915 mm) parapet.

5.12.3* HC fire walls shall be permitted to terminate at or
above the top surface of the roof deck, provided the structural
framework (columns, beams, and girders) one bay out on both
sides of the HC fire wall has the same fire resistance rating as
the HC fire wall.

5.13* Roof Surface Protection. Roof surfaces adjacent to the
HC fire wall for at least 25 ft (7620 mm) on each side shall be

constiructed and protected in accordance with 5.13.1 through
513.2.2.3.

5.13.1 Roofs Outside High-Wind-Prone Exposures. The roof
surface adjacent to HC fire walls for at least 25 ft (7620 mm) on
cach side shall be protected in accordance with 5.13.1.1 or
513.1.2.

5.13.1.1 For single-ply membranes, gravel ballast or concrete
paver blocks shall provide complete membrane coverage and
shall be installed in accordance with ANSI/SPRI RP-4, Wind
Design Standard for Ballasted Single-Ply Roa fing Systems.

5.13.1.2 Built-up and modified bitumen roofs shall be
surfaced with gravel or slag applied at a minimum rate of
4 Ib/fe® (19 kg/m®) and embedded in a flood coat of hot
asphalt or coal tar.

5.13.2 Locations Within High-Wind-Prone Regions. For build-
ings located within high-wind-prone regions, the roof surface
on each side of the roof adjacent to HC fire walls for at least
25 ft (7620 mm) on each side shall be protected in accordance
with 5.13.2.1 or 5.13.2.2.

5.13.2.1 For single-ply membranes, concrete paver blocks shall
provide complete membrane coverage and shall be installed in
accordance with ANSI/SPRI RP-4, Wind Besign Standard for
Ballasted Single-Ply Roo fing Systems.

5.13.2.2* Built-up and modified bitumen roofs adjacent to HC
fire walls shall be surfaced with gravel or slag embedded in a
flood coat of hot asphalt or coal tar and applied at a minimum
rate of 4 Ib/ft® (19 kg/m?).

5.13.2.2.1 Gravel or slag shall be embedded into a double
flood coat of hot asphalt or coal tar to ensure full embedment.

5.13.2.2.2 After cooling, any loose gravel or slag shall be
removed from the roof.

5.13.2.2.3 All graveled roofs greater than 60 ft (18 m) in
height shall have a minimum parapet height of 24 in.
(610 mm).

5.14* Roof Structures.

5.14.1 Roof structures with combustible construction or
contents, such as monitors, penthouses, or cooling towers, not
more than 20 ft (6100 mm) in height above the roof shall be
located atleast 50 ft (15 m) from HC fire walls required to have
a fire resistance rating exceeding 2 hours.

5.14.2 Roof structures with combustible construction or
contents over 20 ft (6100 mm) in height shall be provided with
a separation distance not less than 2 % times the height of the
roof structure from HC fire walls.

5.15 Roof Penetrations. Heat and smoke vents, skylights, and
unprotected roof penetrations for air-handling equipment or
smoke control systems shall be located at least 25 ft (7620 mm)
from HC fire walls requiring a fire resistance rating of more
than 2 hours and at least 48 in. (1220 mm) from HC fire walls
requiring a fire resistance rating of 2 hours or less.

5.16 Horizontal Continuity.

5.16.1 HC fire walls shall comply with the requirements of
5.16.2 through 5.16.3.
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5.16.2 End Walls.

5.16.2.1¥ The length and arrangement of end walls shall be in
accordance with Table 5.16.2.1 and Figure 5.16.2.1(a) or
Figure 5.16.2.1(b).

Table 5.16.2.1 Wall Protection

Height of Exposing Area Length of End Wall Protection
ft m ft mn
<40 <12.2 6 1830
41-70 12.5-21 10 3050
>71 221.6 14 4265

Note: Protection should consist of blank, fire-rated construction.

Fire wall

Exterior walls

Construction joints

Fire-rated blank end
wall construction

FIGURE 5.16.2.1(a) End Wall Exposure Protection — End
Walls Tied to Structural Framing.

. Fire wall
Exterior walls

Construction joints

End wall fire-rated blank
construction, freestanding

FIGURE 5.16.2.1(b) End Wall Exposure Protection — End
Walls Not Tied to Swuctural Framing.
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5.16.2.2 The fire resistance rating of the end walls shall be
based on fire exposure from the outside and shall be a mini-
mum of 1 hour, or 2 hours less than that of the HC fire wall,
whichever is greater.

5.16.2.3 For light hazard and ordinary hazard (Group 1 or 2)
occupancies as defined in NFPA 13, in lieu of providing end
walls, the fire wall shall be permitted to extend to a distance of
at least 30 in. (760 mm) beyond the exterior face of the exte-
rior walls, as shown in Figure 5.16.2.3.

5.16.2.4 Openings for truck docks and railroad sidings shall
not be located within 20 ft (6100 mm) on either side of an HC
fire wall.

5.16.3 Angle Walls.

5.16.3.1 The length of fire-resistive angle walls, Y, as shown in
Figure 5.16.3.1, shall be 35 ft (10.7 m).

5.16.3.2 The fire resistance rating of the angle walls shall be
based on fire exposure from the outside and shall be 1 hour, or
I hour less than that of the HC fire wall, whichever is greater.

5.16.3.3 Construction of each wall and eave shall be noncom-
bustible for an additional 65 ft (20 m) beyond the fire-
resistance-rated construction.

5.16.3.4 Elevation differences perpendicular to HC fire walls
shall be protected as angle walls, as shown in Figure 5.16.3.4.

Exterior walls Fire wall

Construction joints

Minimum
30 in. (760 mm)

FIGURE 5.16.2.3 End Wall Exposure Protection for Light
Hazard and Ordinary Hazard (Group 1 or 2) Occupancies.
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Exterior walls

End walls

The distance, Y, noted in the text on either side if

stable under normal and fire conditions. If either wall
is susceptible to collapse from fire, both walls should
be provided.

FIGURE 5.16.3.1 Angle Wall Exposure Protection.

Firewall
Parapeted roof

Angular wall
protection

L

End wall
exposure
protection
needed

FIGURE 5.16.3.4 Exterior Wall Protection.

Chapter 6 Fire Walls

6.1 Scope. Fire walls shall meet the requirements of this chap-
ter and Chapter 4 except as modified by this chapter.

6.2 Structural Stability.

6.2.1 Fire walls shall be designed and constructed to remain
stable after collapse of the structure due to fire on either side
of the wall.

6.2.2 Fire walls constructed in compliance with the require-
ments of Sections 6.3, 6.4, or 65 shall be deemed to provide
the required stability.

6.3* Cantilevered Fire Walls. Cantilevered fire walls shall be
entirely self-supported and nonbearing.

6.3.1 There shall be no connections to the building(s) or
contents on either side other than to the flashing.

6.3.2 Such walls shall be erected where there is a complete
break in the structural framework.

6.4* Tied Fire Walls.

6.4.1 Placement. Tied fire walls shall be centered on a single
column line or constructed between a double column line.

6.4.2 Framework.

6.4.2.1 Structural framing on either side of the wall shall line
up horizontally and vertically and shall support the roof.

6.4.2.2 The framework on each side of the fire wall shall be
continuous or tied together through the wall.
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6.4.2.3 The framework on each side shall be designed so that
it resists the maximum lateral pull that can be developed due
to framework collapse in a fire on the opposite side.

6.4.2.4 Tied fire walls shall be supported laterally by the build-
ing framework with flexible anchors.

6.4.3 Fire Resistance Rating.

6.4.3.1 Where centered on a single column line, structural

framing at the column line shall have a fire resistance rating of

not less than the required fire resistance rating of the fire wall.

6.4.3.2 Where the wall is installed between double column
lines, framing along the first column line immediately on each
side of the fire wall shall have a fire resistance rating of not less
than the required fire resistance rating of the fire wall.

6.5*% Double Fire Walls.
6.5.1 A double fire wall shall consist of two back-to-back walls.

6.5.2 There shall be no connections, other than to the flash-
ing, between the walls.

6.5.3 Each fire wall shall be supported laterally by the building
frame on its respective side and shall be independent of the
fire wall and framing on the opposite side.

6.6 Fire Wall Termination. Fire walls shall extend from the
foundation to a point at least 30 in. (760 mm) above the
surface of the roof except where installed in accordance with
6.6.1 through 6.6.4.

6.6.1 Buildings Located Above Parking Garages. A building
located above a parking garage shall be permitted to have the
fire walls for the building located above the parking garage
extend from the horizontal separation between the parking
garage and the building, provided all of the following condi-
tions are met:

(1) The horizontal separation between the parking garage
and the building above shall have a minimum 3-hour fire
resistance rating.

(2) The basement or first story above grade plane shall be of
Type I construction.

(3) Shaft, stairway, ramp, or escalator enclosures through the
horizontal assembly shall comply with either of the follow-
ing conditions:

(a) The enclosure shall have not less than a 2-hour fire
resistance rating with opening protectives in accord-
ance with the applicable building code.

(b) Where the walls below the horizontal assembly have
a minimum 3-hour fire resistance rating with open-
ing protectives as required for walls forming a 3-
hour fire barrier, the enclosure walls extending
above the horizontal assembly shall be permitted to
have a I-hour fire resistance rating, provided that all
the following conditions are met:

L The building above the horizontal assembly is
not required to be of Type I construction.
ii.  The enclosure connects less than four stories

above the horizontal assembly.

itt. The enclosure opening protectives above the
horizontal assembly have a minimum l-hour
fire protection rating.
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(4) The building above the horizontal assembly shall contain
only business, mercantile, storage, or residential occupan-
cies or assembly occupancies having an assembly room
with an occupant load of less than 300.

(5) The building below the horizontal assembly shall be an
enclosed or open parking structure used for the parking
and storage of private motor vehicles unless otherwise
permitted by the following:

(a) Entry lobbies, mechanical rooms, and similar uses
incidental to the operation of the building shall be
permitted.

(b) Business, mercantile occupancies, and assembly
occupancies having an assembly room with an occu-
pant load of less than 300 shall be permitted in
addition to those uses incidental to the operation of
the building (including storage areas), provided
that the entire structure below the horizontal assem-
bly is protected throughout by an approved, electri-
cally supervised automatic sprinkler system installed
in accordance with NFPA 13.

(6) The maximum building height shall not exceed the limits
set forth in the applicable building code for the least
restrictive type of construction involved.

6.6.2 TwoHour Fire-Resistance-Rated Noncombustible or
Limited-Combustible Roof Assemblies. Fire walls shall be
permitted to terminate against the underside of noncombusti-
ble or limited-combustible roof sheathing, deck, or slab where
the roof assembly and the entire length and span of supporting
elements for the roof assembly has a fire resistance rating of
not less than 2 hours.

6.6.3 TypeI or Type II Construction.

6.6.3.1 In buildings of Type I or Type II construction, fire walls
shall be permitted to terminate at the underside of noncom-
bustible roof sheathing, deck, or slabs where the roof is provi-
ded with not less than a Class B roof covering.

6.6.3.2 Openings in the roof of a building of Type I or Type 1I
construction shall not be located within 48 in. (1220 mm) of
the fire wall.

6.6.4 Types III, IV, or V Consmruction. In buildings of Type
III, Type IV, and Type V construction, fire walls shall be permit-
ted to terminate at the underside of roof sheathing or deck in
accordance with 6.6.4.1, 6.6.4.2, or 6.6.4.3.

6.6.4.1 Fire walls shall be permitted to terminate at the under-

side of roof sheathing or deck, provided that all of the follow-

ing criteria are met:

(1) The roof assembly within 48 in. (1220 mm) of each side
of the fire wall is of fire retardant—treated wood.

(2) The roof is provided with not less than a Class B roof
covering.

(3) Openings in the roof are not located within 48 in.
(1220 mm) of the fire wall.

6.6.4.2 Fire walls shall be permitted to terminate at the under-
side of the roof sheathing, where the roof sheathing or deck is
constructed of approved noncombustible or limited-
combustible materials or of fire retardant-treated wood for a
distance of 48 in. (1220 mm) on both sides of the wall.
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6.6.4.3 Fire walls shall be permitted to terminate at the roof
sheathing or deck, provided all of the following criteria are
met:

(1) The underside of the roof sheathing or deck is protected
with % in. (16 mm) Type X gypsum board applied directly
beneath the underside of the roof sheathing or deck.

(2) The Type X gypsum board is supported by a minimum of
2 in. (51 mm) ledgers attached to the sides of the roof
framing members.

(3) The Type X gypsum board is applied on both sides of the
fire wall for a minimum distance of 48 in. (1220 mm) on
both sides of the fire wall.

(4) Openings in the roof are not located within 48 in.
(1220 mm) of the fire wall.

(5) The roof is covered with a minimum Class C roof cover-
ing.

6.7 Fire Walls with Elevation Differences. Where a fire wall

separates parts of a building having different heights, the fire

wall shall be permitted to terminate in accordance with one of
the following:

(1) At a point 36 in. (915 mm) above the lower roof level
where the exterior wall for a height of 120 in. (3050 mm)
above the lower roof is l-hour fire-resistance-rated
construction with openings protected by an assemblies
have a fire protection rating of not less than % hour

(2) Atthe sheathing of the lower roof where the exterior wall
is without openings and where the roof is of at least
I-hour fire-resistance-rated construction for a width of at
least 120 in. (3050 mm ), measured from the wall

6.8 Clearance.

6.8.1* Clearance to allow for expansion of unprotected struc-
tural framework shall be provided.

6.8.2 This space shall be provided between cantilevered walls
and structural framework on each side and between double
walls.

6.8.3 In buildings assigned to Seismic Design Category C, Seis-
mic Design Category D, Seismic Design Category E, or Seismic
Design Category F, as determined in accordance with
ASCE/SEIL 7, Minimum Besign Loads and Associated Criteria for
Buildings and Other Structures, sufficient separation shall be
provided between cantilevered fire walls and adjacent framing
on each side and between double walls to allow independent
movements of the elements without contact.

6.9 Horizontal Continuity.
6.9.1 Horizontal Termination of Fire Walls.

6.9.1.1 Fire walls shall be continuous in one of the following
situations:

(1) From exterior wall to exterior wall and extending at least
18 in. (455 mm) beyond the exterior surface of exterior
walls

(2) From an exterior wall extending at least 18 in. (455 mm)
beyond the exterior surface of exterior walls to a fire wall
with the same fire resistance rating

(8) From fire wall to fire wall, with the same fire resistance
ratings

6.9.1.2 Fire walls shall be permitted to terminate at the inte-
rior face of exterior sheathing, siding, or other exterior finishes
where the exterior sheathing, siding, or other exterior finishes

are noncombustible or limited combustible anid extend 48 in.
(1220 mm) on both sides of the fire wall.

6.9.2* Horizontal Projecting Elements. Fire walls shall extend
to the outer edge of horizontal projecting elements such as
balconies, roof overhangs, canopies, marquees, and architec-
tural projections that are within 48 in. (1220 mm) of the fire
wall, unless otherwise permitted by 6.9.2.1, 6.9.2.2, or 6.9.2.3.

6.9.2.1 Fire walls shall not be required to extend to the outer
edge of horizontal projecting elements without concealed
spaces where both of the following conditions are met:

(1) The exterior wall behind and below the projecting
element has not less than a l-hour fire resistance rating
for a distance not less than the depth of the projecting
element on both sides of the fire wall.

(2) Openings within such exterior walls are protected by
assemblies having a fire protection rating of not less than
% hour.

6.9.2.2 Fire walls shall not be required to extend to the outer
edge of noncombustible horizontal projecting elements with
concealed spaces where all of the following conditions are met:

(1) A wall having a fire resistance rating of not less than
I hour extends through the concealed space.

(2) The projecting element is separated from the building by
construction having a fire resistance rating of not less
than 1 hour for a distance on each side of the fire wall
equal to the depth of the projecting element.

(3) Openings within such exterior walls are protected by
assemblies having a fire protection rating of not less than
% hour.

6.9.2.3 Fire walls shall not be required to extend to the outer
edge of combustible horizontal projecting elements with
concealed spaces where all of the following conditions are met:

(1) The fire wall extends through the concealed space to the
outer edges of the projecting elements.

(2) The exterior wall behind and below the projecting
element has a fire resistance rating of not less than 1 hour
for a distance not less than the depth of the projecting
elements on both sides of the fire wall.

(3) Openings within such exterior walls are protected by
assemblies having a fire protection rating of not less than
% hour.

6.10 Opening Protectives. Openings permitted in fire walls
shall comply with Sections 4.9 and 6.10.

6.10.1 Maximum Openings. The total width of all openings in
fire walls shall not exceed 25 percent of the length of the wall
in each story.

6.10.2 Single Opening Size.

6.10.2.1 Single opening protectives in fire walls shall not
exceed the maximum size tested.

6.10.2.2 Single opening protectives in fire walls shall not be
limited in size where the buildings on both sides of the fire wall
are protected throughout by automatic sprinkler systems in
accordance with NFPA 13 or NFPA 13R.

6.10.3% Double Fire Walls. Openings in double fire walls shall
be protected using one fire door in each separate wall.

6.10.4* Material Handling Systems. Where material handling
systems penetrate a fire wall, the system design shall provide a
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method to stop the material handling system and allow fire
doors to close without obstruction.

Chapter 7 Fire Barrier Walls

7.1 Scope. Fire barrier walls shall meet the requirements of
this chapter and Chapter 4 except as modified by this chapter.

7.2 Continuity.

7.2.1 Fire barrier walls shall be continuous from one of the
following or a combination thereof:

(1) An exterior wall to an exterior wall

(2) A floor below to a floor or roof above

(8) One fire barrier wall to another fire barrier wall, fire wall,
or HC fire wall having a fire resistance rating of not less
than that required for the fire barrier wall

7.2.2 Fire barrier walls shall be continuous through all
concealed spaces, such as those found above a ceiling, includ-
ing interstitial spaces.

7.2.3 A fire barrier wall required for an occupied space below
an interstitial space shall not be required to extend through
the interstitial space, provided that the construction assembly
forming the bottom of the interstitial space has a fire resistance
rating not less than that of the fire barrier wall.

7.2.4%* The fire barrier wall shall be permitted to terminate at
an individually protected structural member in the same plane,
provided the structural member has a fire resistance rating of
not less than that required for the fire barrier wall.

7.2.5 Structural elements supporting fire barrier walls shall
have a fire resistance rating of not less than required for the
wall except as modified by NFPA 220, 5.1.2.2.

7.3 Opening Protectives.

7.3.1 Openings permitted in fire barrier walls shall comply
with the requirements of Sections 4.9 and 7.3.

7.3.2 The total glazing area in fire door assemblies and fire
window assemblies shall not exceed 25 percent of the wall
common to any room.

Annex A Explanatory Material

Annex A is not a part of the requirements of this NI'PA document but is
included for informational perposes only. This annex contains explan-
atory material, numbered to correspond with the applicable text pore-
graphs.

A.3.2.1 Approved The National Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evaluate
testing laboratories. In determining the acceptability of installa-
tions, procedures, equipment, or materials, the authority
having jurisdiction may base acceptance on compliance with
NFPA or other appropriate standards. In the absence of such
standards, said authority may require evidence of proper instal-
lation, procedure, or use. The authority having jurisdiction
may also refer to the listings or labeling practices of an organi-
zation that is concerned with product evaluations and is thus in
a position to determine compliance with appropriate standards
for the current production of listed items.
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A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase
“authority having jurisdiction,” or its actonym AHJ, is used in
NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where
public safety is primary, the authority having jurisdiction may
be a federal, state, local, or other regional department or indi-
vidual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department; building
official; electrical inspector; or others having statutory author-
ity. For insurance purposes, an insurance inspection depart-
ment, rating bureau, or other insurance company
representative may be the authority having jurisdiction. In
many circumstances, the property owner or his or her designa-
ted agent assumes the role of the authority having jurisdiction;
at government installations, the commanding officer or depart-
mental official may be the authority having jurisdiction.

A3.23 Listed. The means for identifying listed equipment
may vary for each organization concerned with product evalua-
tion; some organizations do not recognize equipment as listed
unless it is also labeled. The authority having jurisdiction
should utilize the system employed by the listing organization
to identify a listed product.

A.3.3.2.2 Fire Damper. Fire dampers are classified for use in
cither static systems that will automatically shut down in the
event of a fire, or in dynamic systems that operate in the event
of a fire. A dynamic fire damper is tested and rated for closure
under airflow.

A.3.3.6 Fire Resistance Rating. The fire test exposure should
be established in accordance with the test procedures of ASTM
E119, Standard Test Methods for Fire Tests of Building Construction
and Materials, or of UL 263, Fire Tests of Building Construction and
Materials.

A.3.3.9 Grade Plane. See Section 4.11 for establishment of
the grade plane. Vertical measurements can include the
number of stories and the building height in feet.

A.3.3.11.1 Membrane Penetration. A membrane penetration
identifies those openings that are to accommodate cables,
cable trays, cabinets, conduits, electrical fixtures and outlets,
pipes, wires, vents, and similar items.

A.3.3.11.2 Through-Penewation. The term through-penctration
identifies those openings that are to accommodate cables,
cable trays, cabinets, conduits, electrical fixtures and outlets,
pipes, wires, vents, and similar items. Blank openings and open-
ings for ducts, chimneys, vents, and similar items can also be
through-penetrations.

A.3.3.14.6 Fire Wall. Portions of structures that are subdivi-
ded by fire walls are permitted to be considered separate build-
ings for the purpose of applying this standard. The intent of
the definition is that fire walls have sufficient structural stability
to maintain the integrity of the wall in the event of the collapse
of the building construction on either side of the wall.

A.4.2 Other loads, such as seismic loads or interior pressure
differences due to wind, can govern and should be considered
in accordance with local code requirements. Parapets should
be designed for wind loads, including appropriate pressure
coefficients.
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A.4.3.1 Where the potential fire exposure is from a hydrocar-
bon fuel fire, the exposure during the fire resistance test
should be determined in accordance with ASTM E1529, Stand-
ard Test Methods for Beterwaring Lffects of Large Hydrocarbon Pool
Fires on Structural Members and Assemblies; or UL 1709, Rapid Rise
Five Tests of Protection Materials for Structural Steel. In addition, all
other requirements from ASTM E119, Standard Test Methads for
Fire Tests of Building Construction and Materials, or UL 263, Fire
Tests of Building Construction and Materials, should apply.

A4.3.2.2 The intent of this provision is to permit the provi-
sions of either ASCE/SEI/SFPE 29, Standard Calculation Methods
for Structural Fire Protection, or ACI 216.1/TMS 0216.1, Cade
Requirements for Betermining Iire Resistance of Concrete and Masonry
Construction Assemblies, to be used for the calculation of fire
resistance of concrete or masonry elements or assemblies.

A.4.4.1 Since the prescriptive method is an empirical indexing
system that excludes consideration of thermal/structural in-situ
conditions, measures of fire resistance are incompatible with
metrics used to evaluate a performance-based approach.

A.4.42 SFPE S5.01, Standard on Calculating Iire Exposures to
Structures, provides a methodology on how to estimate the ther-
mal exposure to a structure from a resulting fire. SFPE §.02,
Ingineering Standard on Caleulation Methods to Predict the Thermal
Performance of Structural and Fire Resistive Assemblies, provides a
methodology on how to determine the temperature history
within a structure.

A452 In engineered smoke management systems, the
designer should consider the use of high-temperature links on
fire dampers where air-handling ducts penetrate fire barriers.

A.4.5.5 For smoke control systems, see NFPA 92.

A.4.6 Double walls are very common with unprotected frames.
The individual walls separate the building frame that laterally
supports them from a fire exposure on the opposite side.
However, collapse of the respective building frame and wall on
the side of fire origin could occur within % hour or less. Table
4.6 estimates that about 1 hour will transpire between fire
origin, collapse of the respective building frame and wall, and
rekindling of the fire.

Table 4.6 is not intended to apply where the building frames
are fire-resistance rated and would not collapse in an uncon-
trolled fire.

A.4.7 Where the potential exists for the collapse of building
materials or contents or for damage from the impact of vehi-
cles on a wall, the wall should be constructed of materials that
are of adequate strength.

A.4.8 Expansion joints are usually found only in buildings that
are at least 200 ft (61 m) in length or width, or both, and that
are of steel or concrete construction. They are provided to
permit the separate portions of the structural frame to expand
and contract with temperature and moistnre changes without
adversely affecting the building's structural integrity or service-
ability. Expansion joints can usually be identified by the follow-
ing characteristics:

(1) Double row of columns
(2) Widthoflin. to 3 in. (25 mm to 75 mm)

Seismic joints might be found in buildings other than those
that are rectangular in plan (e.g., L- and Tshaped buildings) in
areas where the risk of an earthquake is moderate to high.

Such joints in multistory buildings can be as much as 12 in.
(305 mm) in width. They are provided to allow the separated
portions of the building to act independently of each other to
undergo differential lateral displacement when an earthquake
occurs.

With expansion or seismic joints, consideration should be
given to the ability of the protecting system to remain in place
and perform its intended function after repeated movements
of the joints, and with the width of the joint varying from its
maximum to minimum width. In the case of seismic joints, the
protection system might be damaged during an earthquake
that otherwise is not strong enough to cause ma jor structnral
damage to the building. Therefore, it is necessary to conduct
an inspection of those joints after an earthquake.

Methods of protecting expansion or seismic joints include
the use of a steel plate cover that is attached to the floor on the
side of the joint and is free to slide on the other side, or an
clastomeric sealant tested for fire resistivity and expansion/
contraction capability. Two methods of determining the fire
resistance rating of expansion and seismic joints include testing
in accordance with UL 2079, Tests for Iire Resistance of Building
Joint Systems, or ASTM E1966, Standard Test Method for Iire-
Resistive jaint Systems.

Expansion joints and seismic joints should not be confused
with control or construction joints.

Control joints are normally found in concrete or masonry
wall and concrete slabs-on-grade. They are provided to (1)
prevent cracking of the wall or slab due to excessive tensile
forces in the concrete or masonry caused by shrinkage upon
drying, or (2) induce cracking caused by drying shrinkage at a
predetermined location; hence, the term control joint.

Construction joints are used as stopping and starting points
for two successive concrete placement (pours) in walls, floors,
and beams. Since a construction joint must be designed to
transfer load across the joints, separation due to thermal- or
moisture-induced movements is not anticipated.

Two other types of linear openings occur in fire barriers at
(1) the intersection at the top of a wall and the underside of
the floor or roof above (i.e., head of wall), and at (2) the inter-
section at the perimeter of a floor of a fire-rated or non-fire-
rated exterior wall assembly. Both of these linear openings
might be several inches wide and can be subject to movement
induced by thermal expansion, wind loads, and live and dead
loads. Appropriate protection is critical to the fire-resistive
integrity and continuity of the floor or wall assembly. A fire-
resistance-rated perimeter joint system designed and tested for
these locations should be securely installed in or on the inter-
section for its entire length, so as not to dislodge, loosen, or
otherwise impair its ability to accommodate expected building
movements.

A4.94 Any door that is required to be self-closing or
automatic-closing by NFPA 101 cannot be held open with a fusi-
ble link or similar device. It is recognized that this standard
requires some doors to be self-closing or automatic-closing
where fusible link devices might be acceptable, such as for area
separations or for separation of building construction types.
Some codes allow doors to be self-closing or automatic-closing
by any device, including fusible links, acceptable to NFP.A 80.
However, 4.9.4.2 clarifies that doors typically required by
NFPA 101 to be self-closing or automatic-closing can be held
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open only if released by smoke detection as outlined in
4.9.4.2.1. This requirement would typically apply to doors in
exit enclosures, horizontal exits, vertical opening enclosures,
smoke barriers, occupancy separations, and most hazardous
area enclosures and corridor walls required to be fire rated or
to resist the passage of smoke, unless exempted by the appro-
priate occupancy chapter.

A4.10.2.2.1(1) Penetrations of fire barriers or smoke barriers
required to have a fire resistance rating (wall, floor, and floor/
ceiling and roof/ceiling assemblies) should be contained or
should be tested for a period of time not less than the fire
resistance rating of the assembly penetrated under a minimum
positive pressure differential of 0.01 in. water column (2.5 Pa)
in accordance with one of the following:

(1) Tested in accordance with ASTM ES814, Standard Test
Methaod for Fire Tests of Penetration Firestop Systems

(2) Tested in accordance with ASTM E 119, Standard Test Meth-
ads for Fire Tests of Building Construction and Materials, or
UL 263, Fire Tests of Building Construction and Materials

(3) Tested in accordance with UL 1479, Fire Tests of Penetration
Firestops

(4) Contained in a fire-resistance-rated shaft enclosure

The suitability of a specific type of firestop system for the
assembly penetrated should be determined in accordance with
the construction conditions, the manufacturer's installation
requirements, and its listing.

ASTM E814 defines hourly ratings for firestop systems, which
are explained in the following paragraphs.

The F rating criterion prohibits flame-through and requires
an acceptable hose stream performance. An F rating equal to
the assembly penetrated should be required in order to limit
the spread of fire.

The T rating criterion measures the temperature rise on the
unexposed surface of the wall or floot assembly, on the pene-
trating item, and on the firestop material; it also requires an
acceptable hose stream performance. Where penetrating items
through floors are located outside a wall cavity, the tempera-
ture (or T rating) of the firestop system should not exceed
325°F (181°C) above ambient where the penetrating item will
come into contact with combustible materials.

The L rating criterion (as established in UL 1479) deter-
mines the amount of air leakage in cubic feet per minute per
square foot (cubic meters per minute per square meter) of
opening through the firestop system at ambient temperature
and at 400°F (204°C) at an air pressure differential of 0.30 in.
water column (75 Pa). The L rating provides information
regarding the suitability of the firestop system for use in a
smoke barrier or smoke partition where such assemblies are
used to limit the migration of smoke as required by the applica-
ble building code. Although no specific acceptability require-
ments are established by any standard, such air leakage
(smoke) limitations might be established by the designer or
other sections of the applicable building code.

Where the applicable building code permits the use of
concrete, mortar, or grout as a firestop material for dynamic
piping systems that expand and contract, provisions might be
needed to protect the piping from corrosion or chafing.
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Pipes and tubes carrying hazardous materials might require
additional protection.

NIPA 70 contains requirements for installation and percent-
age of electrical conductor fill for conduit, cable trays, and
other electrical conductor raceways, which also affect the
requirements for each type of electrical penetration and the
suitability of the firestop system. The l-hour T rating might not
be suitable in electrical through-penetrations such as bus bars,
bus ducts, or cable trays where the effect of ampacity reduction
has not been investigated.

A.4.10.7.2(1) The term jireblocking is defined as a material,
barrier, or construction installed in concealed spaces to prevent
the extension of fire foran unspecified period of time.

A5.3 Walls intended to be used as cantilevered HC fire walls
or fire walls in the future and used as temporary exterior walls
will be vulnerable to wind damage. Such walls should be
designed to resist required wind loads. If the future cantilev-
ered wall is temporarily fastened to the building frame until the
additional building is built, care should be taken to ensure that
all ties to the wall are fully cut when new construction is
completed.

A.5.4 Tied HC fire walls or fire walls [see Figure A.5.4(a)] are
fastened to and usually encase members of the structural frame
of the building. To remain stable, the pull of the collapsing
structural members on the fire side of the wall must be resisted
by the strength of the structure on the other side.

Since a fire can occur on either side of the wall, the wall
preferably should be located at the center of strength of the
building frame. The center of strength is the plane within the
building frame in which the structural framing on either side
has equal resistance. In small structures, the center of strength
generally is in the middle of the building. [See Figure A.5.4(b).]
In large buildings, the center of strength might lie midway
between two double-column line expansion joints. [See Iigure
AS5.4(c) and Figwe A.5.4(d).] Single-column line expansion
Jjoints utilizing beams with slotted connections do not break the
continuity of the building frame. [See Figure A.5.4(¢).]

Bolts with nuts and washers are permitted to be used to tie
framework across a double-column line. In order to prevent
the defeat of the purpose of the expansion joint created by the
double-column line, nuts should be backed off slightly about
% in. (19 mm). Where the primary roof framing is perpendicu-
lar to the HC fire wall or fire wall, two bolts should tie the roof
framing together over each column to provide concentric load
distribution. Where the primary roof framing is parallel to the
HC fire wall or fire wall, single bolts are permitted to be used;
however, intermediate ties might be needed between column
lines. A registered civil or structural engineer should be consul-
ted to provide more exact details. [See Jogure A.5.4(f) and Figure
AS5.4g).]

If the wall is not located at the center of strength, the lateral
resistance of the frame on either side of the wall should be
sufficient to resist the maximum horizontal component of the
force that could result from collapsing structural framework on
the opposite side. The horizontal force at each tie should be
computed by using the following formula:
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[A.5.4]

== wBI?
8S

where:

H = horizontal pull per tie [Ib (kg)]

w = dead load plus 25 percent of the live load of the roof

[b/fe (kg/m?)]

B = distance between ties [ft (m) ]

L = span of the structural member running perpendicular to
the wall [ft (m)]

= sagin ft (m) that can be assumed as:

= 0.07 L for open-web trusses

= 0.09Lforsolid beams

= 0.06L forwood trusses

[See Figure A.5.4(h).]

Ab.5 Figure A5.5(a), Figure A5.5(b), and Figure A.5.5(c)
provide three configurations for construction of a double HC
fire wall or fire wall.

%]

Where there is an uncontrolled fire on either side of a
double HC fire wall or fire wall, one building frame will
collapse, pulling the wall on that side with it. The other wall,
supported by structural framework on the protected side, will
remainin place to stop the spread of fire.

Slag or gravel surface == _~30 in. (760 mm) parapet
Flashi
| \ as Ingg:‘/ Roof deck—\l

Ll

Double-column line
expansion joints

T T
Columnsq *_____.-(Columns

N 4 \{\

\— Column encased
in fire wall

FIGURE A.5.4(c) Tied Wall Where FraminglIs Not
Continuous Throughout the Building.

Jlﬁ/—St-.\condrslry steel
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Double-Column Line Expansion Joint.

FIGURE A.5.4(d)
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I / 1
Transverse beam — Longitudinal beam
frames into
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_—.\'L__
i
Fire-resistive —» SHni -
coating or ection at columns
enclosure
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FIGURE A.5.4(a) Typical Tied HC Fire Wall or Fire Wall
Used with Continuous Building Framework.

LG ST WO T, RGN '.ll-\‘ =4 o T 7]

Tied fire wall

FIGURE A.5.4(b) A Tied Wall at the Center of a Continuous
Steel Frame; Pull from Collapsing Steel on Either Side Must Be
Resisted by the Lateral Swength of Steel on the Other Side.

Beam seat

Sliding connection on

this side allows

limited beam movement
due to building expansion
and contraction.

A

Column

FIGURE A.5.4(e) Single-Column Line Expansion Joint
Frame Is Continuous.

Since there should be no connections between the walls,
particular attention should be paid to the details at openings in
the walls.

A double HC fire wall or fire wall is most adaptable where an
addition to a plant requires an HC fire wall or fire wall between
an existing structure and a new building. The existing wall,
which is secured to the building frame, is altered, if necessary,
to provide the proper fire resistance. Another HC fire wall or
fire wall is then constructed adjacent to the existing one and
secured to the new building frame.

A.5.6.1 SeeFigure A.5.6.2(a).
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Fire wall
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Note: Columns are needed but not illustrated.

FIGURE A.5.4(f) Through-Wall Tie — Primary Roof
Framing Perpendicular to Wall.

f_ Secondary steel .

/— Primary steel

_L!\_

Column  Firewall

FIGURE A.5.4(g) Through-Wall Tie — Primary Steel
Parallel to HC Fire Wall or Fire Wall.

A.5.6.2 The exterior fire-rated wall above the cantilevered wall
should not overlap the cantilevered wall on the side of the
lower building. It can be installed above the cantilevered wall
or overlap the cantilevered wall on the side of the higher build-
ing [see Figure A.5.6.2(a) and Figuwre A.5.6.2(h)]. In either case,
the integrity of the fire resistance rating of the HC fire wall
should be maintained by protecting the joint between the
cantilevered wall and the exterior HC fire wall attached to the
higher building. In some cases, the parapet can be omitted
from the higher wall only; however, such a judgment should
consider the severity of exposure from the occupancy in the
lower building and the elevation difference between the expo-
sure and the top of the higher wall.

Ab.7 Table A5.7 is based on steel framework. This table

provides clearances that are conservative for other types of
ramework materials. It is based or average temperature of
fra rk materials. It is based on an t ture of

800°F (427°C) in two adjacent bays.

Adequate clearance should be provided between storage and
HC fire walls or fire walls to prevent damage to the wall that
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might result from swelling of absorbent materials due to
contact with water.

A.5.8.3 Figure A583(a) and Figure A.5.8.3(b) show two
methods of arranging a means of egress through an HC fire
wall.

A.5.8.4 An example of an arrangement where the alternative
of providing two fire doors on a freestanding, fire-resistive vesti-
bule is used and where the opening is used as part of the
means of egress is shown in Figure A.5.8.3(b). Where this alter-
native is used and where the opening is used for egress, the
vestibule should be long enough to allow both doors to swing
in the same direction and open completely.

An example of an arrangement where the alternative of
providing two fire doors on a freestanding, fire-resistive vesti-
bule is used and where the opening is not used as part of the
means of egress is shown in Figure A.5.8.4.

A.5.8.5 Limited guidance on protection used where material
handling systems penetrate HC fire walls or fire walls can be
found in NFPA 80. Additional guidance can be found in FM
Global Data Sheet 1-22, Maximawm oreseeable Loss.

A.5.9 Combustibles should be kept at least 12 in. (305 mm)
away from pipes, ducts, plates, and raceways where they pene-
trate the wall. Alternatively, a penetration seal with a T rating
(as defined by ASTM E814, Standard Test Methad for Fire Tests of
Penetration Firestop Systems) of not less than 1 hour should be
provided.

Mechanical connections, such as double-threaded elbows (see
Tigure A.5.9) or flexible-braided steel pipe, that are acceptable
to the authority having jurisdiction and that will limit stress on
the wall should be considered.

Steel-faced HC fire walls with gypsum board core or gypsum
board on stud HC fire walls should be provided with a concrete
stanchion where pipes, raceways, or cables penetrate HC fire
walls.

A5.9.4 The reason for this alternative is to prevent building
collapse near the fire wall that could transfer forces to the HC
fire wall via wall peneuations. Where it is not intended to
provide fire resistance for structural framework for the entire
building that is at least equal to that of the fire wall, providing
such protection within the first two bays of the building imme-
diately on each side of the HC fire wall will meet the intent of
this alternative.

A.5.11 High-hazard materials transported by piping or duct-
work passing through HC fire walls have been shown to be a
significant avenue of fire propagation across the HC fire wall
and should be avoided. Where necessary for these systems to
penetrate a HC fire wall with a fire resistance rating of less than
4 hours, the flow of the high-hazard materials must be interrup-
ted or otherwise protected by engineered devices or systems
specifically designed for such purpose and approved by the
authority having jurisdiction. Devices that can be used for this
protection include but are not limited to excess-flow valves and
fire-safe shutoff valves, pneumatic knife or gate dampers,
blower/vacuum shutdown devices, or encapsulation of the
piping or ductwork and its supports with material having a fire
resistance rating at least equal to that required of the HC fire
wall
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FIGURE A.5.4(h)

High-hazard materials include flammable gases and combus-
tible and flammable liquids used in piping systems and
combustible dusts used in air-conveying systems.

A.5.12 Where a higher building or higher portion of a build-
ing adjoins a lower building at an HC fire wall, the lower build-
ing should always have a minimum 30 in. (760 mm) high
parapet. A parapet can be omitted on the higher building if
there is at least a 15 ft to 50 ft (4.6 m to 15.2 m) elevation
difference, depending on the severity of the fire exposure from
the lower building. [See also NIFPA 80A, Table 4.3.5.2(a) and Table
4.3.5.2(b).] Where the parapet is not needed, the exterior fire-
rated wall construction should extend at least up to the gravel
stop. Gravel surfacing or equivalent is still recommended for at
least 25 ft (7600 mm) from the HC fire wall in each direction
on the higher and lower roof.

A.5.12.3 For example: If the HC fire wall has a 3-hour fire
resistance rating, the structural columns, beams, and girders
have a fire resistance rating of 3 hours. (See Jigure A.5.12.3.)

A.5.13 For existing construction where the roof strength is not
adequate to support gravel surfacing, the roof should be struc-
turally reinforced to support the gravel. As an alternative, or
for new or existing construction where the roof slope is exces-
sive for gravel, the roof should be coated with an approved,
lightweight, exterior grade, fire-resistant coating.

For single-ply roofs, where the roof is not adequate to
support the specified weight of the ballast stone or paver
blocks, it should be similarly reinforced, or the top surface of
the roof should be protected with an approved coating, as
described previously, if the roof membrane is totally adhered.
Mechanically attached, single-ply roof covers normally flex
between fasteners, which could cause cracking of a coating.

Tied HC Fire Wall or Fire Wall with Ties at Each Beam.

Minimum clear space
(See Table A.5.7.)

Fire wall—»

Walls are tied
to columns

Structural —‘
framework |

Structural
/ ( , framework

AN

V

f 1

- .
Double fire wall

FIGURE A.5.5(a)

Connections.

Double HC Fire Wall or Fire Wall — No

[ =

j'— =

FIGURE A.5.5(b)

— |%— Separate
horizontal
and vertical
flashing
sections

Fastener
Hook strip

Double HC Fire Wall or Fire Wall —

Separate Horizontal and Versical Flashing Sections.
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Separate flashing
sections

Hook strip

FIGURE A.5.5(c) Double HC Fire Wall or Fire Wall —
Separate Flashing Sections.

For buildings in hurricane-prone regions as defined by
ASCE/SEL 7, Minimum Besign Loads and Associated Coiteria for
Buildings and Other Structures, or where the allowable wind
speed, Vs, at roof level is greater than or equal to 100 mph,
the presence of roof aggregate is not recommended, as it can
become damaging wind-borne debris in a high-wind event. The
ultimate wind speeds, V, listed in ASCE/SEI 7 are converted to
Vs using the following equation:

[A.5.13]

V.., = V(0.6)"

ASD

Parapet might be needed,
depending on the elevation
difference and exposing occupancy

Parapet always
needed above
lower roof

Lower roof

3-hour fire wall
(cantilever or
freestanding)

FIGURE A.5.6.2(a)
Wall).
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The wind speeds listed in ASCE/SEI 7 are effective at 33 ft
(10 m) above grade in open terrain, Exposure C. To adjust for
different roof heights and/or exposures, see Table A.5.13.

A.5.13.2.2 Alternatively, a coating such as bentonite clay
asphalt emulsion applied at 9 gal/100 £ (34.1 L/9.3 m?) with
3 1bs/100 £ (1.4 kg/9.3 m?) glass fiber reinforcement should
provide comparable exterior roof surface protection to that of
gravel or slag.

A.5.14 Where the specified separation is not practical, a mini-
mum of 25 ft (7600 mm) of separation should be provided,
and fire-rated barriers should be constructed on the exposed
side of the roof projection. The fire resistance rating should be
a minimum of 2 hours if a 4-hour HC fire wall is required and
I hour where HC fire walls of 3 hours or less are required.

A.5.16.2.1 An example of such an end wall configuration is a
4-hour HC fire wall with 2-hour end walls.

A.6.3 For additional guidance on the design of cantilevered
fire walls to provide structural stability, see A.5.3. Cantilevered
fire walls are also known as freestanding fire walls.

A.6.4 For additional guidance on the design of tied fire walls
to provide structural stability, see A.5.4.

A.6.5 For additional guidance on the design of double fire
walls to provide structural stability, see A.5.5.

A.6.8.1 SecAB.7.

Higher roof

-«
[~ 3-hour fire-rated

construction supported by
framing of higher building

HC Fire Wall or Fire Wall Arrangement at Elevasion Difference (Double
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Parapet might be needed,
depending on the elevation
difference and exposing occupancy

Parapet always
needed above
lower roof

Lower roof

4-hour fire wall
(cantilever or
freestanding)

FIGURE A.5.6.2(h)
Wall).

A.6.9.2 Where the construction meets the provisions of
6.9.2.1(1), 6.9.2.2(2), or 6.9.2.3(2), the required exterior wall
fire resistance rating is for fire exposure from the inside only.

A.6.10.3 See AH.84.
A.6.10.4 Sce AH85.

A.7.2.4 The fire resistance rating of the fire barrier wall is
based on specific criteria in ASTM E 119, Standard Test Methods
for Fire Tests of Building Construction and Matertals, or UL 263, Fire
Tests of Building Construction and Materials. It is based on both
structural stability under the fire and hose stream tests and on
criteria for temperature transmission through the wall that are
designed to prevent ignition of combustible materials on the
unexposed side of the wall. The exception recognizes that fire
barrier walls can terminate at the underside of an individually
protected structural member that has the same fire resistance
rating as the wall In the case where the fire resistance rating
for the structiral member is the same as that for the wall, no
additional temperatire transmission criteria are needed to
prevent ignition of combustible materials.

However, in the event that the structural member does not
have a solid web or solid surface along its length for the full
height of the structural member, as with an open-web member,
the fire protective covering for the structural member must be
continuous for the full height of the structural member, to
prevent the passage of flame and hot gases over the top of the
fire barrier wall.

Higher roof

2- or 3-hour fire-rated
construction supported
by framing of higher
building

HC Fire Wall or Fire Wall Arrangement at Elevation Difference (Cantilever

Table A.5.7 Minimum Recommended Clearance for Thermal
Expansion Between Unprotected Swuctural Framework and
HC Fire Walls or Fire Walls, or Between Double HC Fire Walls

Length of Bay Minimum Clearance Between
Perpendicular tothe HC ~ Wall and Saructural Framework
Fire Wall or Fire Wall and Between Double Walls
ft mm in. mm
20 6,100 2% 64
25 7,600 37 83
30 9,100 3% 95
35 10,700 4 114
40 12,200 5 127
45 13,700 5% 146
50 15,200 6% 159
55 16,800 7 178
260 18,300 7 191

Source: FM Data Sheet [-22, Maximum Foresevabl Loss.
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—
D |. 1 layer of building

paper between
vestibule mantel
l«—— Opening —»| and wall mantel

~3

o |o < Door >

1 layer of building
paper between
vestibule mantel
and wall

|

N\ /

Doors

FIGURE A.5.8.3(a) Swinging Door and Sliding Door
Configuration for Egress Purposes in an HC Fire Wall. Roll-up fire doors

Fire door guide rails

|~

FIGURE A.5.8.4 Double Doors on a Freestanding Vesaibule.

Direction of

—— force on pipe
due to collapse
of structure

Fire wall ——>
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Steel sleeve

Listed firestop \
material

Minimum 84 in.
(2100 mm)

<— Close nipple

Elbow to the
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FIGURE A.5.8.3(b) Vestibule Arrangement for Egress of structure
Purposes in an HC Fire Wall.

—

FIGURE A.5.9 Pipe Penewation.
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FIGURE A.5.12.3 Three-Hour HC Fire Wall.

Table A.5.13 Maximum Allowable Mean Roof Height for Buildings with Aggregate onthe Roof in
Areas Outside of a Hurricane-Prone Region

Maximum Mean Roof Height (ft)t

Exposure Category

Nominal Design Wind Speed,

Vsse (mph)* B C D
85 170 60 30
90 110 35 15
95 75 20 NP
100 b5 15 NP
105 40 NP NP
110 30 NP NP
115 20 NP NP
120 15 NP NP
>120 NP NP NP
For SI units, 1 ft =.3048 m. NP: Not permitted for any roof height.

Notes:

*For intermediate values o'V, the height associated with the next higher value ofV, , or direct
interpolation can be used.

tMean roof height is e, height for roof slopes <10 degrees and mean height for roof slopes >10 degrees.

Annex B Informational References NFPA 101°, Life Safety Cad®, 2021 edition.
B.1 Referenced Publications. The documents or portions B2 OfherBuhlibgtionss
thereof listed in this annex are referenced within the informa- B.1.2.1 ACI Publications. American Concrete Institute,
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Definition, 3.3.2.1

Definition, 3.3.2

Fire Damper
Definition, 3.3.2.2, A.3.3.2.2

Smoke Damper
Definition, 3.3.2.3

Definitiens, Chap. 3

-E-
Element
Definition, 3.3.3
Load-Bearing Element
Definition, 3.3.3.1
Structural Element
Definition, 3.3.3.2

Explanatery Material, Annex A

-F-

Finished Greund Level (Grade)
Definition, 3.3.4

Fire Barrier Walls, Chap. 7
Continuity, 7.2
Opening Protectives, 7.3
Scope, 7.1

Fire Pretectien Rating
Definition, 3.3.5
Fire Resistance Rating
Definition, 3.3.6, A.3.3.6
Fire Walls, Chap. 6
Cantilevered Fire Walls, 6.3, A.6.3
Clearance, 6.8
Double Fire Walls, 6.5, A.6.5
Fire Wall Termination, 6.6
Buildings Located Above Parking Garages, 6.6.1

Two-Hour Fire-Resistance-Rated Noncombustible or Limited-

Combustible Roof Assemblies, 6.6.2
Type I or Type 11 Construction, 6.6.3
Types 111, IV, or V Construction, 6.6.4
Fire Walls with Elevation Differences, 6.7
Horizontal Continuity, 6.9
Horizontal Projecting Elements, 6.9.2, A.6.9.2
Horizontal Termination of Fire Walls, 6.9.1
Opening Protectives, 6.10
Double Fire Walls, 6.10.3, A.6.10.3
Material Handling Systems, 6.10.4, A.6.10.4
Maximum Openings, 6.10.1
Single Opening Size, 6.10.2
Scope, 6.1
Structural Stability, 6.2
Tied Fire Walls, 6.4, A.6.4
Fire Resistance Rating, 6.4.3
Framework, 6.4.2
Placement, 6.4.1
Firestep
Definition, 3.3.7
Feeting
Definition, 3.3.8

-G-

General Requiremenss, Chap. 4
Design Loads, 4.2, A.4.2
Double Wall Assemblies, 4.6, A.4.6
Ducts and Air-Transter Openings, 4.5
Access and Identification, 4.5.4
Access, 4.5.4.1
Identification, 4.5.4.2
Fire Damper Actuation Device, 4.5.5, A.4.5.5
Fire Damper Requirements, 4.5.2, A.4.5.2
General, 4.5.1
Installation, 4.5.3
Fire Resistance Ratings, 4.3
Analytical Methods, 4.3.2
Calculations, 4.3.2.2, A.4.3.2.2

General, 4.3.2.1
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Methods, 4.3.2.7 Fire Resistance Rating, 5.4.3
Grade Plane, 4.11 Framework, 5.4.2
Impact Damage, 4.7, A 4.7 Placement, 5.4.1
Insulation and Siding, 4.12 High Hazard Materials
Joints, 4.8, A 4.8 Definition, 3.3.10

Joint System Required, 4.8.1
Opening Protectives, 4.9 I
Fire Door Assemblies and Fire Window Assemblies, 4.9.3 Infermatienal References, Annex B

Fire Door Closers, 4.9.4, A.4.9.4

Initiating Devices, 4.9.4.3 =
Minimum Fire Protection Rating, 4.9.2 Listed
Nonsymmetrical Glazing Systems, 4.9.6 Detinition, 3.2.3, A.3.2.3
Use of Wired Glass, 4.9.5 P

Penetrations, 4.10

Firestop Systems and Devices Required, 4.10.2 Penetratien

Alternative Requirements, 4.10.2.2 Definition, 3.3.11

F Ratings, 4.10.2.3 Membrane Penetration

Testing, 4.10.2.1 Definition, 3.3.11.1, A.3.3.11.1
General, 4.10.1 Through-Penetration

Insulation Coverings, 4.10.4 Definition, 3.3.11.2, A.3.3.11.2

Membrane Penetrations, 4.10.7 R
Transitions, 4.10.6 =
Use of Sleeves for Penetration, 4.10.3 Referenced Publicatiens, Chap. 2

Vibration Isolation, 4.10.5

S-
Performance-Based Design, 4.4
. Shall
Scope, 4.1 Didei 394
Grade Plane - lcdml 100 253
Definition, 3.3.9, A.3.5.9 owd
Definition, 3.2.5
H. Smeke Barrier
High Challenge Fire Walls, Chap. 5 gl s
Cantilevered HC Fire Walls, 5.3, A.5.3 Standard
7 = 5 Definition, 3.2.6
Clearance, 5.7, A.5.7
Double HC Fire Walls, 5.5, A.5.5 Puvemralliape
Ducts and Air Transfer Openings, 5.10 Lalduis Rl
HC Fire Walls at Elevation Differences, 5.6 W

High-Hazard Materials, 5.11, A.5.11
Horizontal Continuity, 5.16

Angle Walls, 5.16.3

End Walls, 5.16.2
Opening Protectives, 5.8

Double HC Fire Walls, 5.8.4, A.5.8.4

Fire Doors, 5.8.3, A.5b.8.3

Material Handling Systems, 5.8.5, A.5.8.5

Wall
Angle Wall
Definition, 3.3.14.1
Bearing Wall
Definition, 3.3.14.2
Bearing Wall System
Definition, 3.3.14.3
Definition, 3.3.14
End Wall
Definition, 3.3.14.4
Fire Barrier Wall
Definition, 3.3.14.5
Fire Wall
Definition, 3.3.14.6, A.3.3.14.6
High Challenge Fire Wall
Definition, 3.3.14.7
Nonbearing Wall
Definition, 3.3.14.8

Maximum Area, 5.8.1
Single Opening Size, 5.8.2
Parapets, 5.12, A.5.12
Penetrations in HC Fire Walls, 5.9, A.5.9
Roof Penetrations, 5.15
Roof Structures, 5.14, A .5.14
Roof Surface Protection, 5.13, A.5.13
Locations Within High-Wind-Prone Regions, 5.13.2
Roof's Outside High-Wind-Prone Exposures, 5.13.1
Scope, 5.1
Structural Stability, 5.2
Tied HC Fire Walls, 5.4, A.5.4
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