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Preface

For 80 years, the National Fire Protection Association has
been the developer and publisher of the Life Safety Code.
Formerly known as the Building Exits Code, the Code is
prepared by the NFPA Committees on Safety to Life — 14
of the more than 200 technical committees operating within
the framework of NFPA’s consensus standards-development
system. The members of the Committees on Safety to Life
are highly qualified individuals who have demonstrated
knowledge and competence in the design and construction
of buildings and structures, in the manufacture and testing
of building components and accessories, and in the enforce-
ment of regulations pertaining to life safety from fire and
other related hazards encountered in buildings and structures.
Most of these committee members also participate in the
development of NFPA 5000™, Building Construction and
Safety Code™ . There are many similarities between the two
codes, especially within the occupancy chapters.

The Life Safety Code is a unique document; its contents
address specific requirements that have a direct influence on
safety to life in both new construction and existing buildings
—notnew construction alone. Moreover, although the Code’s
paramount concern is life safety and not protection of property
per se, there are also — by observance of the Code’s require-
ments — ancillary benefits to property protection.

The impact that application of the Code can have on
saving lives is difficult to measure; however, it is reasonable
to assume that its influence is extremely significant. For
example, of the many fatal public building fires investigated
by NFPA, invariably one or more of the building features
contributing to loss of life from fire were in violation of the
requirements of the Code.

- NFPA recognizes that a code suitable for enforcement
must — by the nature of its purpose — be concise and
without explanatory text. In addition, a code cannot be writ-
tén to cover every situation that will be encountered; thus,
it must be applied with judgment and used with good sense
and with an awareness of the rationale for the requirements
to be enforced. A little help and counsel along the way can
make the job a lot easier; hence, NFPA has also developed
this Life Safety Code Handbook.

This handbook gives users of the Life Safety Code back-
ground information on the reasons for certain Code provi-
sions. It also provides some suggestions, through its text
and illustrations, on how some Code requirements can be
implemented effectively. This kind of information is in-
tended to provide users of the Code with a better understand-
ing of, and appreciation for, the requirements contained in
the Code. The net result should be buildings and structures
that are increasingly more fire safe. The reader is cautioned,
however, to look upon the commentary that appears in the
handbook as the views of the editors and — where commen-
tary reads relatively the same as in earlier editions — the
contributors to earlier editions of the handbook. The com-
mentary does not necessarily reflect the official position of
NFPA.

This edition of the handbook reflects the reformatting
of the Code as required by the NFPA Manual of Style.
Exceptions have been reworded into self-contained, indepen-
dently numbered or lettered paragraphs, and ST (metric) units
appear first with the inch-pound units shown in parentheses.
For this edition, Gregory Harrington revised the commentary
for Chapters 8, 9, 11, 24, 26, 28 through 33, and 36 through
39; Ron Coté revised the commentary for Chapters 1 through
7, 10, 12 through 23, 40, and 42.

Where a pair of occupancy chapters address a given
occupancy (for example, Chapter 12 for new assembly occu-
pancies and Chapter 13 for existing assembly occupancies),
the Code text for both chapters is presented in side-by-side
columns to permit easy comparison. Further, the accompa-
nying commentary points out differences between the provi-
sions applicable to new construction and to existing
buildings.

Ron Coté, PE.
Principal Life Safety Engineer
NFPA

Gregory E. Harrington, P.E.

Senior Fire Protection Engineer
NFPA
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PART ONE

Life Safety Code
and Commentary

Part One of this handbook includes the complete text of the 2003 Life Safety Code, which is made
up of mandatory chapters (1 through 42) and nonmandatory annex material. The mandatory
Code provisions found in Chapters 1 through 42 were prepared by the 14 Committees on Safety to
Life within the framework of NFPA’s consensus standards-development system. Because these provi-
sions are designed to be suitable for adoption into law, or for reference by other codes and standards,
the text is concise, without extended explanation.

The material found in Annex A of the Code was also developed by the Committees on Safety
to Life within NFPA’s standards system. The annex material is designed to assist users in interpreting
the mandatory Code provisions. It is not considered to be part of the requirements of the Code; it is
advisory or informational. An asterisk (*) following a Code paragraph number indicates that nonmanda-
tory material pertaining to that paragraph appears in Annex A. For readers’ convenience, in this
handbook, Annex A material has been interspersed to appear immediately following its base paragraph
in the body of the mandatory Code text.

The explanatory commentary accompanying the Code was prepared by the handbook editors—
Ron Coté, P.E., and Gregory Harrington, P.E. The commentary follows the Code text it discusses and
is easily identified by green shading. Designed to help users understand and apply Code provisions,
the commentary gives detailed explanations of the reasoning behind Code requirements, examples of
calculations, applications of requirements, and tables of useful information. More than 400 drawings
and photographs show practical applications of specific Code provisions. Used together with the Code,
the commentary provides a rich resource for assessing the level of life safety from fires in buildings.
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CHAPTER 1

Administration

The basic philosophy and core requirements of the
Life Safety Code are presented in the first 11 chapters
of the Code. The scope, purpose, and application of
the Code are positioned in Chapter 1 to allow the
building blocks or fundamentals of the Code to be
described, understood, and correctly applied.
While any part of this handbook might be rele-
vant and directly applicable to a specific type of struc-
ture or occupancy, the user is encouraged to develop
a sound understanding of the rudimentary concepts
of occupant life safety. Such understanding includes
recognizing where the Code applies and the extent to
which the designer, authority having jurisdiction, or
both, should apply the Code requirements for new
versus existing buildings. See, for example, Section
1.3, Application, and its associated annex material.
The long-standing recognition of “equivalency”
(see Section 1.4) is also an important concept not only
in NFPA 101 but also in the NFPA codes and standards
used in combination with the Life Safety Code. The
equivalency concept allows for innovative approaches
tolife safety and fire safety. While the Codeis a compre-
hensive document, it is conceivable that a situation
thatthe Code does not contemplate might arise. Equiv-
alency considerations allow for such a situation to be
evaluated and for a mutually agreeable solution to be
developed that would provide the same or better level
of life safety than what would have resulted from strict
compliance with the prescriptive requirements.

Section 1.1* Scope

A.1.1 The following is a suggested procedure for determin-
ing the Code requirements for a building or structure:

(1) Determine the occupancy classification by referring to
the occupancy definitions in Chapter 6 and the occu-
pancy Chapter 12 through Chapter 42 (see 6.1.14 for
buildings with more than one use).

(2) Determine if the building or structure is new or existing
(see the definitions in Chapter 3).

(3) Determine the occupant load (see 7.3.1).

(4) Determine the hazard of contents (see Section 6.2).

(5) Refer to the applicable occupancy chapter of the Code
(Chapter 12 through Chapter 42) [see Chapter 1 through
Chapter 4 and Chapter 6 through Chapter 11, as needed,
for general information (such as definitions) or as di-
rected by the occupancy chapter].

(6) Determine the occupancy subclassification or special
use condition, if any, by referring to Chapter 18 and
Chapter 19, health care occupancies; Chapter 22 and
Chapter 23, detention and correctional occupancies;
Chapter 28 and Chapter 29, hotels and dormitories;
Chapter 32 and Chapter 33, residential board and care
occupancies; and Chapter 36 and Chapter 37, mercantile
occupancies, which contain subclassifications or special
use definitions.

(7) Proceed through the applicable occupancy chapter to
verify compliance with each referenced section, subsec-
tion, paragraph, subparagraph, and referenced codes,
standards, and other documents.

(8) Where two or more requirements apply, the occupancy
chapter generally takes precedence over the base Chapter
1 through Chapter 4 and Chapter 6 through Chapter 11.

(9) Where two or more occupancy chapters apply, such as
in a mixed occupancy (see 6.1.14), the most restrictive
requirements apply.

The steps outlined in A.1.1 were developed to help
the user determine which Code requirements might
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Chapter 1 « Administration

apply to a given building if the more prevalent, pre-
scriptive, specification-based life safety systems op-
tion is used. If the new performance-based option is
used, see 4.4.3.

Because specific occupancy requirements are de-
tailed in separate chapters, the Code user should first
identify the proper occupancy classification for a
building. The Code user will then be able to determine
the appropriate chapter(s) for that occupancy.

For example, a jewelry retail sales operation (that
is, a jewelry store) occupying all of the twelfth floor
of a multi-tenant building uses 465 m? (5000 ft?), or
95 percent, of the floor area for sales purposes. Using
the occupancy classification criteria and definitions
found in Chapter 6, the jewelry store should be classi-
fied as a mercantile occupancy (see 6.1.10.1). In de-
termining that the floor is a mercantile occupancy, the
Code user narrows the range of choice of applicable
occupancy chapters from Chapters 12 through 42 to
the two that specifically address mercantile occupan-
cies—Chapter 36 and Chapter 37.

Using the definition of existing building found in
3.3.27.5, the user can determine whether the building
is subject to the requirements for new construction
or for existing buildings. If the jewelry store used in
the example was occupied subsequent to the adop-
tion of the Code currently being enforced, the user
determines that the life safety features required are
those that apply to new construction. Thus, the user
could narrow the applicable occupancy requirements
to those for new mercantile occupancies as detailed
in Chapter 36.

The Code user next identifies the subclassification
of the mercantile occupancy as Class A, Class B, or
Class C on the basis of the 465-m?2 (5000-ft?) floor area
used for sales purposes. Because the jewelry store
occupies more than 280 m? (3000 ft?) but less than
2800 m2 (30,000 ft2), it is classified as a Class B mercan-
tile occupancy. The user then locates the require-
ments of Chapter 36 that specifically apply to Class
B mercantile occupancies. The user notes that Chap-
ter 36 does not repeat the requirements found in
Chapters 1 through 4 and Chapters 6 through 10 be-
cause the Code mandatorily references the use of
those chapters. Because the jewelry store is located in
the high-rise portion of the building, 36.4.2 requires
compliance with a portion of the high-rise building
requirements of Chapter 11—specifically, the auto-
matic sprinkler system provisions of 11.8.2.1.

In this example, the Code user recognizes that the
requirements of Chapters 1 through 4, Chapters 6
through 10, a portion of Chapter 11, and Chapter

Core chapters

O (00| |0 &[N —

10

Windowless,
underground,
high-rise
buildings

EEN

Occupancy
chapters

12
13
14
15
16
17
18
19 10
20
21 {
22
23 C
24
26
28
29
30
31
32
33
36 | r
37
38
39
40
42

Applicable
requirements

O (00| || &[N —

Exhibit 1.1 Selecting specification-based Code requirements
that apply to a given occupancy; in this case, a new mercantile
occupancy on the 12th floor of a multi-tenant building.

36 apply and are required to be met. This selection
process is outlined in Exhibit 1.1.

1.1.1 Title.

NFPA 101®, Life Safety Code® shall be known as the Life
Safety Code®, is cited as such, and shall be referred to herein
as “this Code’ or “the Code.”

The title of the Code was changed from Building Exits
Code to Code for Safety to Life from Fire in Buildings and
Structures in 1966. The change in title expanded the

2003 Life Safety Code Handbook
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Section 1.1 < Scope 5

scope of the Code from a specification-based code for
stairs, doors, and fire escapes to a performance- and
specification-based code that addresses the myriad
factors that affect life safety in the event of fire.

From 1966 through 2002, the Code was referred
to by its shortened name, the Life Safety Code®. For
this 2003 edition, the Code has been officially renamed
the Life Safety Code.

The change in title reflects the Code’s ever-chang-
ing content. In some case, the Code addresses non-
fire, day-to-day, building occupant use issues. For
example, in 12.2.5.4.3 and 13.2.5.4.3, which apply to
assembly occupancies, access and egress routes are
required to be maintained so that crowd manage-
ment, security, and emergency medical personnel are
able to reach any individual at any time without
undue hindrance.

1.1.2* Danger to Life from Fire.

The Code addresses those construction, protection, and occu-
pancy features necessary to minimize danger to life from
fire, including smoke, fumes, or panic.

A.1.1.2 The Code recognizes that panic in a burning build-
ing might be uncontrollable but deals with the potential
panic hazard through measures designed to prevent the de-
velopment of panic. Experience indicates that panic seldom
develops, even in the presence of potential danger, as long
as occupants of buildings are moving toward exits that they
can see within a reasonable distance without obstructions
or undue congestion in the path of travel. However, any
uncertainty as to the location or adequacy of means of egress,
the presence of smoke, or the stoppage of egress travel, such
as might occur when one person stumbles and falls on the
stairs, is potentially conducive to panic. The danger of panic
is greatest when there are large numbers of people in a
confined area.

Panic is not a typical reaction of occupants in a burn-
ing building. Studies of building fires indicate that
occupants typically exhibit altruistic behavior toward
others. Human response to a threatening situation
might follow one of a variety of behaviors. Individuals
might choose to investigate, sound an alarm, assist
with rescue, seek help, or flee. Such actions constitute
normal behavior, even when taken collectively. Most
people avoid direct contact with a fire while under-
taking another action.

Crowd behavior in large assembly occupancy
venues is more difficult to predict and manage. The

Life Safety Code Handbook 2003

life safety evaluation, required of large assembly oc-
cupancies by the provisions of Chapters 12 and 13,
deals not only with fire but also with storm, collapse,
crowd behavior, and other related factors, a list of
which is provided in A.12.4.1.3 and A.13.4.1.3.

1.1.3 Egress Facilities.

The Code establishes minimum criteria for the design of
egress facilities so as to allow prompt escape of occupants
from buildings or, where desirable, into safe areas within
buildings.

Relocating building occupants to safe areas within a
building might include moving them to one of the
following locations:

(1) Into an area of refuge

(2) Through doors in a horizontal exit into another
fire compartment

(3) Through doors in a smoke barrier into another
smoke compartment

In some cases, an egress system that relies on
total evacuation to the exterior is not practical. For
example, in a health care occupancy, building evacua-
tion might expose patients to conditions more dan-
gerous than those encountered in relocating the
patients from a fire compartment to a safe smoke
compartment on the same floor. For most occupan-
cies, the Code provisions permit the designer to
choose whether the egress system relies on full evacu-
ation. For occupancies such as health care, a protect-
in-place strategy is used that requires the subdivision
of floors into two or more smoke compartments, re-
gardless of the presence of fire exit stairs.

1.1.4 Other Fire-Related Considerations.

The Code addresses other considerations that are essential
to life safety in recognition of the fact that life safety is more
than a matter of egress. The Code also addresses protective
features and systems, building services, operating features,
maintenance activities, and other provisions in recognition
of the fact that achieving an acceptable degree of life safety
depends on additional safeguards to provide adequate egress
time or protection for people exposed to fire.

1.1.5* Considerations Not Related to Fire.

The Code also addresses other considerations that, while
important in fire conditions, provide an ongoing benefit in
other conditions of use, including non-fire emergencies.
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A.1.1.5 Life safety in buildings includes more than safety
from fire. Although fire safety has been the long-standing
focus of NFPA 101, its widely known title, Life Safety Code,
and its technical requirements respond to a wider range of
concerns, including, for example, crowd safety.

Numerous elements affect the overall level of life
safety. The Code addresses many of these factors, in-
cluding combustibility of interior finishes and the
evacuation preparedness of occupants. However,
other areas are not addressed, such as the influence
of public education on fire safety. See 1.1.6 and related
commentary for more information on what the Code
does not cover.

1.1.6 Areas Not Addressed.
The Code does not address the following:

(1)* General fire prevention or building construction fea-
tures that are normally a function of fire prevention
codes and building codes

A.1.1.6(1) This Code is intended to be adopted and used
as part of a comprehensive program of building regulations
that include building, mechanical, plumbing, electrical, fuel
gas, fire prevention, and land use regulations.

(2) Prevention of injury incurred by an individual due to
that individual’s failure to use reasonable care
(3) Preservation of property from loss by fire

The Code is not intended to be either a building code
or a fire prevention code. However, in the interest of
public safety, the Code does contain provisions
typically associated with a building code or fire pre-
vention code. For example, although construction re-
quirements are typically considered the domain of a
building code, Chapters 18 and 19 provide minimum,
fire-rated construction requirements for buildings
housing health care occupancies. The construction re-
quirements are provided to ensure the structural in-
tegrity of the building for the period of time required
for staff to evacuate those occupants incapable of self-
preservation.

Similarly, the provisions of Chapters 12 and 13—
for assembly occupancies—require fire-rated build-
ing construction, depending on the number of
occupants and the levels of the building occupied as
assembly occupancies. The requirement recognizes
the lengthy time periods necessary to evacuate large
numbers of persons, especially from floors above the
level of exit discharge. Thus, fire-rated building con-

struction is intended to ensure the structural integrity
of the building for the period of time required for
occupants to evacuate.

Although preventative measures are typically as-
sociated with a fire prevention code, the operating
features sections located at the end of most of the
occupancy chapters contain requirements that do the
following:

(1) Limitthe flammability of contents introduced into
certain occupancies

(2) Regulate smoking

(3) Require the training of facility employees

These operational requirements, when combined
with egress and other specific occupancy chapter
requirements, provide an appropriate life safety
package.

The Code intentionally excludes traditional build-
ing code topics such as wind loads, seismic considera-
tions, and exterior exposure protection.

Although the Code requirements were developed
to provide life safety from fire, adherence to its re-
quirements might assist in property conservation and
prevention of personalinjuries. For example, the auto-
matic sprinkler systems required for life safety pur-
poses provide substantial property protection benefits
as well.

Section 1.2* Purpose

The purpose of this Code is to provide minimum require-
ments, with due regard to function, for the design, operation,
and maintenance of buildings and structures for safety to
life from fire. Its provisions will also aid life safety in similar
emergencies.

This Code specifies the minimum requirements that
collectively help to ensure safety to occupants from
fires and similar emergencies to the degree specified
by the objectives stated in Section 4.2. However, it is
not the Code’s intent to prevent the user from ex-
ceeding the specified minimum requirements. See
also 4.6.9.

A.1.2 The Code endeavors to avoid requirements that might
involve unreasonable hardships or unnecessary inconven-
ience or interference with the normal use and occupancy of
a building but provides for fire safety consistent with the
public interest.

Protection of occupants is achieved by the combination
of prevention, protection, egress, and other features with
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due regard to the capabilities and reliability of the features
involved. The level of life safety from fire is defined through
requirements directed at the following:

(1) Prevention of ignition

(2) Detection of fire

(3) Control of fire development

(4) Confinement of the effects of fire

(5) Extinguishment of fire

(6) Provision of refuge and/or evacuation facilities
(7) Staff reaction

(8) Provision of fire safety information to occupants

Buildings are normally designed to accommodate a
specific functional need. The Code considers the nor-
mal occupancy of a building and attempts not to in-
terfere with its regular use or to set requirements
that cause unreasonable hardship or unnecessary in-
convenience to its normal functioning. For example,
although self-closing devices on doors help to ensure
continuous fire- and smoke-compartmentation, the
health care occupancy provisions of this Code do not
require self-closing devices on patient room doors
because of the day-to-day functional need for staff to
monitor conditions while doors remain open. The
health care occupancy chapters achieve the intended
minimum level of life safety, without unduly interfer-
ing with normal operation of the facility, by combin-
ing other features and protection schemes. For
example, 18.7.2 and 19.7.2, which apply to new and
existing health care occupancies, respectively, re-
quire that staff establish procedures to be followed
in case of fire, including closing doors to isolate the
fire area and confine the effects of the fire.

In addressing life safety from fire and similar
emergencies, the Code focuses on the movement of
people in an emergency. However, many of the build-
ing features that assist with the safe movement of
people in an emergency also provide increased safety
during normal building use. For example, new stairs
are not permitted to have a riser height that exceeds
17.8 cm (7 in.) or to provide a tread depth less than
27.9 cm (11 in.), to reduce the potential to trip under
emergency egress use. This safe stair geometry also
reduces the potential of tripping whenever the stair
is used.

The occupancy chapters make varying use of any
or all of the protection features in A.1.2(1) through
A.1.2(8). A business occupancy located in a single-
story building uses fewer of the protection features
to accomplish the intended minimum level of life
safety than does a health care occupancy. A health
care occupancy accomplishes its minimum level of
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life safety by extensively applying the features of
A.12(1) through A.1.2(7) using a defend-in-place
strategy. This strategy recognizes that some occu-
pants of a health care occupancy are both incapable
of self-preservation and difficult to move, particularly
to other floors or to the exterior of the building.

Section 1.3* Application

A.1.3 It is the intent of Section 1.3 that a building, addition,
or alteration designed to meet the requirements of a prior
edition of the Code be required to meet those requirements
for the life of the building. It is intended that the initial
assessment of the building, when new, should be based on
new occupancy requirements for the edition of the Code in
effect on the date of plan approval. Subsequent assessments
of the building should be based on new occupancy require-
ments of that same edition of the Code for the life of the
building. Requirements for existing buildings in this edition
of the Code apply if those requirements are more restrictive.

In some cases, the requirements for new construction
are less restrictive, and it might be justified to permit an
existing building to use the less restrictive requirements.
However, extreme care needs to be exercised when granting
such permission, because the less restrictive provision might
be the result of a new requirement elsewhere in the Code.
For example, in editions of the Code prior to 1991, corridors
in new health care occupancies were required to have a 1-
hour fire resistance rating. Since 1991, these corridors have
been required only to resist the passage of smoke. However,
this provision is based on the new requirement that all new
health care facilities be protected throughout by automatic
sprinklers.

1.3.1* New and Existing Buildings and Structures.

The Code shall apply to both new construction and existing
buildings and existing structures.

A.1.3.1 Various chapters contain specific provisions for ex-
isting buildings and structures that might differ from those
for new construction.

In order to provide a minimum level of life safety to
all occupancies in all structures, the Code applies to
both new construction and existing buildings. Provi-
sions exist throughout the Code that apply specifically
to existing buildings. Also, the Code contains require-
ments for new construction that have been modified
to apply to existing buildings. The modifications were
made to limit the resulting disruption and financial
impact on existing buildings while providing the
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minimum level of life safety. The requirements appli-
cable to new construction are often more stringent
than those for existing buildings, because providing
appropriate life safety requirements is considered
less disruptive and more cost-effective during con-
struction. If no modification for existing buildings
appears within a Code requirement, the same provi-
sion applies for new construction and existing build-
ings.

- See also 4.6.4, 4.6.5, 4.6.8, and 4.6.10 and the defi-
nitions of existing and existing building in 3.3.60 and
3.3.27.5, respectively.

1.3.2 Vehicles and Vessels.

The Code shall apply to vehicles, vessels, or other similar
conveyances, as specified in Section 11.6, in which case
such vehicles and vessels shall be treated as buildings.

Section 1.4* Equivalency

Nothing in this Code is intended to prevent the use of sys-
tems, methods, or devices of equivalent or superior quality,
strength, fire resistance, effectiveness, durability, and safety
over those prescribed by this Code.

A.1.4 Before a particular mathematical fire model or evalua-
tion system is used, its purpose and limitations need to be
known. The technical documentation should clearly identify
any assumptions included in the evaluation. Also, it is the
intent of the Committee on Safety to Life to recognize that
future editions of this Code are a further refinement of this
edition and earlier editions. The changes in future editions
will reflect the continuing input of the fire protection/life
safety community in its attempt to meet the purpose stated
in this Code.

Section 1.4, Equivalency, presents a powerful design
alternative that permits individual and multiple spec-
ification-based requirements to be satisfied by com-
ponents and systems that the authority having
jurisdiction is convinced meet the goals, objectives,
and intended level of life safety of the Code. Where
all life safety systems, rather than individual and mul-
tiple specification-based systems, are engineered to
meet the goals and objectives of the Code, true perfor-
mance-based design is permitted in accordance with
Chapter 5. In other words, equivalency deals with
discrete, manageable pieces of the overall life safety
system; performance-based design treats the system
as a whole. See Section 4.4.

With each new edition, the Code continues its

evolution from a specification-based code to a perfor-
mance-oriented code. Section 4.4 permits a complete
performance-based design approach in accordance
with Chapter 5. However, the traditional, widely ac-
cepted, specification-based approach is maintained
as an option.

Section 1.4 recognizes that, although the majority
of the Code uses specification language as the basis
for enforcement, it should not inhibit the use of alter-
nate or equivalent systems or design approaches to
comply with Code-specified performance criteria. It
is stipulated, however, that equivalency must be dem-
onstrated by appropriate technical documentation.
The evaluation and approval of such systems and
approaches is the responsibility of the authority hav-
ing jurisdiction.

The Code contemplates several forms of equiva-
lency.

(a) Code-Specified Alternative. In some instances,
the Code presents a written requirement and then
provides an alternate method of obtaining the de-
sired level of protection, usually via an exemption.
For example, for new educational occupancies, 14.3.6
requires that interior corridors be constructed of 1-
hour fire resistance-rated assemblies. However,
14.3.6(2) allows the 1-hour rating requirement to be
reduced to that of a nonrated smoke partition if the
building is protected throughout by an approved, su-
pervised automatic sprinkler system. Thus, the Code
specifies that the combination of smoke partitions
and sprinkler protection is the equivalent of 1-hour
fire resistance-rated corridor walls for new educa-
tional occupancies.

(b) NFPA 101A Equivalency Methodologies. NFPA
101A, Guide on Alternative Approaches to Life Safety',
provides a set of equivalency methodologies that can
be used to assess equivalency for health care occupan-
cies, detention and correctional occupancies, board
and care occupancies, and business occupancies. Each
system awards positive point values for providing a
building with stronglife safety and fire protection fea-
tures and assesses negative point values for unsafe
conditions. Factors are weighted with respect to their
impact on life safety principles. Positive point values
are permitted to offset negative point values. The
completed evaluations are presented to the authority
having jurisdiction for review and approval.

In addition to the fire safety evaluation systems,
NFPA 101A contains a procedure for determining the
evacuation capability for residents of board and care
occupancies. Use of this method is also subject to the
review and approval of the authority having jurisdic-
tion. The requirements of Chapter 33, applicable to
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Section 1.5 « Units and Formulas 9

existing residential board and care occupancies, vary
depending on the evacuation capability of the resi-
dents and staff working together as a group.

(c) More Recent Edition of the Code. As explained
in A.1.4, future editions of the Code are considered
refinements of earlier editions because they clarify
intent with respect to the revised topics. Use of a
newer edition in its entirety should be considered as
equivalent to use of an earlier edition.

Caution must be exercised when applying this
concept. It is important to recognize that specific pro-
visions are part of a carefully crafted set of require-
ments that result in a desired level of life safety. A
revision to one portion of the Code might be a part
of, or the result of, changes to other parts of the Code.
Therefore, it would be inappropriate to refer only to
a specific section of a more recent edition of the Code
that reflects a less stringent requirement than previ-
ous editions, without taking into account any associ-
ated provisions that may have become more stringent
to compensate for the more relaxed subject provision.

It is not the intent of the Code to limit the user to
the three specified methods of judging equivalency. It
is the intent to allow emerging technology to be used
to satisfy the prescribed performance requirements.
Fire modeling (see 3.3.77) has developed to the stage
that authorities having jurisdiction are routinely ap-
proving equivalency on the basis of such results. Ad-
ditionally, results of fire tests and other documented
forms of engineering analysis have prompted the ap-
proval of authorities having jurisdiction.

1.4.1 Technical Documentation.

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

1.4.2 Approval.

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

1.4.3* Equivalent Compliance.

Alternative systems, methods, or devices approved as equiv-
alent by the authority having jurisdiction shall be recognized
as being in compliance with this Code.

A.1.4.3 An equivalent method of protection provides an
equal or greater level of safety. Itis not a waiver or deletion
of a Code requirement.

The prescriptive provisions of this Code provide specific
requirements for broad classifications of buildings and struc-
tures. These requirements are stated in terms of fixed values,
such as maximum travel distance, minimum fire resistance
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ratings, and minimum features of required systems, such as
detection, alarm, suppression, and ventilation, and not in
terms of overall building or system performance.

However, the equivalency clause in 1.4.3 permits the
use of alternative systems, methods, or devices to meet the
intent of the prescribed code provisions where approved as
being equivalent. Equivalency provides an opportunity for
a performance-based design approach. Through the rigor of
a performance-based design, it can be demonstrated whether
or not a building design is satisfactory and complies with the
implicit or explicit intent of the applicable code requirement.

When employing the equivalency clause, it is important
to clearly identify the prescriptive-based code provision
being addressed (scope), to provide an interpretation of the
intent of the provision (goals and objectives), to provide
an alternative approach (proposed design), and to provide
appropriate support for the suggested alternative (evaluation
of proposed designs).

Performance resulting from proposed designs can be
compared to the performance of the design features required
by this Code. Using prescribed features as a baseline for
comparison, it can then be demonstrated in the evaluation
whether a proposed design offers the intended level of perfor-
mance. A comparison of safety provided can be used as the
basis for establishing equivalency.

Subsection 1.4.3 emphasizes that there is more than
one way to achieve Code compliance. A building ei-
ther follows the specification criteria, achieves equiv-
alency, or meets the requirements that apply to a full
performance-based design. Where the equivalency
option is used and the authority having jurisdiction
has judged the alternative approach to life safety as
providing equivalency to the Code requirements, a
building is considered to be Code-compliant. Compli-
ance through equivalency does not differ from com-
pliance through strict adherence to the specification-
based requirements; however, compliance through
equivalency does differ from a waiver that permits
continued use of a noncomplying building.

Section 1.5 Units and Formulas
1.5.1 SI Units.

Metric units of measurement in this Code are in accordance
with the modernized metric system known as the Interna-
tional System of Units (SI).

1.5.2 Primary Values.

The SI value for a measurement, and the inch-pound value
given in parentheses, shall each be acceptable for use as
primary units for satisfying the requirements of this Code.
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10 Chapter 1 « Administration

As required by the NFPA Manual of Style?, metric (SI)
units appear first and the inch-pound value is given
within parentheses. As permitted by 1.5.2, the SI
value and the inch-pound value are each acceptable
for use as primary values for satisfying requirements
of this Code.

In earlier editions of the Code, inch-pound units
were primary and metric (SI) units were approxima-
tions developed using conversion factors. The metric
(SI) values that now appear first are not intended to
be any more precise than the old metric values. The
metric values were calculated by taking the inch-
pound values, applying conversion factors, and
rounding to a specified number of significant digits.

Section 1.6 Enforcement

This Code shall be administered and enforced by the author-
ity having jurisdiction designated by the governing authority.

References Cited in Commentary

1. NFPA 101A, Guide on Alternative Approaches to Life
Safety, 2001 edition, National Fire Protection Asso-
ciation, Quincy, MA. (Note: The 2001 edition of
NFPA 101A is calibrated to measure equivalency
against the requirements of the 2000 edition of the
Code. The 2004 edition of NFPA 101A will measure
equivalency against the requirements of the 2003
edition of the Code. NFPA 101A is published one
year after its companion edition of the Code, since
it is necessary to have the Code revisions finalized
before calibrating the NFPA 101A fire safety evalu-
ation systems.)

2. NFPA Manual of Style, National Fire Protection As-
sociation, Quincy, MA, 2003.

2003 Life Safety Code Handbook

Copyright National Fire Protection Association
Provided by IHS under license with NFPA
No reproduction or networking permitted without license from IHS

Licensee=Directorate of Public Works/6274100001
Not for Resale, 10/06/2005 08:22:24 MDT



CHAPTER 2

Referenced Publications

This chapter lists the mandatory referenced publica-
tions. Annex B lists nonmandatory referenced publi-
cations. In editions of the Code prior to 2000, the
chapter thatlisted the mandatory referenced publica-
tions was located after the occupancy chapters but
before the appendices (now called annexes). Current
NFPA style and format policies dictate that the list
of mandatory referenced publications appear in
Chapter 2. By positioning the information immedi-
ately after Chapter 1, Administration, the Code user
is presented with the complete list of publications
needed for effective use of the Code before reading
the “meat” of the requirements. The provisions of
the publications that are mandated by the Code are
also requirements, in the same way, for example, that
the provisions of Chapter 7, Means of Egress, are
mandated. Regardless of whether an actual require-
ment resides within the Code or is mandatorily refer-
enced and appears only in the referenced publication,
it is a requirement that must be met to achieve com-
pliance with the Code.

The Life Safety Code achieves its intended level of
occupant safety by mandating the installation of vari-
ous building features and systems. Where specific
equipment and systems are required, their proper in-
stallation and maintenance is important. Rather than
develop its own installation criteria, the Code man-
dates the use of expert documents. The referenced
document becomes a legally enforceable part of NFPA
101.

The level of reference to a particular document
varies. For example, although NFPA 72°®, National Fire
Alarm Code®', allows numerous occupant-notification
measures, NFPA 101 might limit the options that can
be used for an occupancy. Paragaphs 14.3.4.3.1.2 and
15.3.4.3.1.2 permit positive alarm sequence notifica-
tion for new and existing educational occupancies;
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however, rather than specifying the role of positive
alarm sequence, those paragraphs refer to 9.6.3.4.
Paragraph 9.6.3.4 points the user to NFPA 72 for the
detailed criteria applicable to positive alarm se-
quence, provided that the occupancy chapter has
given permission for its use.

Another occupant notification method, the pre-
signal system as described in NFPA 72, is addressed
by the Code. Once again, though, an occupancy chap-
ter must permit the presignal system. A presignal
system is not permitted for use in educational occu-
pancies. Therefore, even though it is recognized in
NFPA 72, this occupant notification method is not
permitted for schools. Thus, not all of the options
offered by a referenced document can be used. The
user of the Code must be aware of the reference and
of any limitations or caveats on use of the referenced
documents.

NFPA 101, like other NFPA codes and standards,
can mandate the use of a referenced document only
if that document is an ANSI consensus code or stan-
dard, provided that such an ANSI-accredited docu-
ment exists. NFPA policy does not permit mandating
the use of a referenced document that has not been
developed under consensus procedures, nor does it
permit reference to those documents developed by
committees whose membership is not balanced with
respect to user interests. A code or standard written
by a committee dominated by an interest group has
too great a potential for bias.

The documents listed in Chapter 2 are mandatory
only to the extent called for in the Code. For example,
the inclusion of NFPA 13, Standard for the Installation
of Sprinkler Systems?, here does not mean that all
buildings must be sprinklered. Rather, where the
Code requires buildings to be sprinklered, NFPA 13
is to be used for sprinkler installation. See 9.7.1.1(1)
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12 Chapter 2 « Referenced Publications

as an example of Code language that mandatorily
references the use of other NFPA documents.

The Code recognizes that existing installations
neéd not be continuously upgraded as new editions
of the referenced standards are adopted. This is speci-
fied in 4.6.6.

Seétion 2.1 General

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

Section 2.2 NFPA Publications

National Fire Protection Association, 1 Batterymarch Park,
P.O. Box 9101, Quincy, MA 02269-9101.

NFPA 10, Standard for Portable Fire Extinguishers,
2002 edition.

NFPA 13, Standard for the Installation of Sprinkler
Systems, 2002 edition.

NFPA 13D, Standard for the Installation of Sprinkler
Systems in One- and Two-Family Dwellings and Manufac-
tured Homes, 2002 edition.

NFPA 13R, Standard for the Installation of Sprinkler
Systems in Residential Occupancies up to and Including
Four Stories in Height, 2002 edition.

NFPA 14, Standard for the Installation of Standpipe
and Hose Systems, 2003 edition.

NFPA 25, Standard for the Inspection, Testing, and
Maintenance of Water-Based Fire Protection Systems, 2002
edition.

NFPA 30, Flammable and Combustible Liquids Code,
2000 edition.

NFPA 30B, Code for the Manufacture and Storage of
Aerosol Products, 2002 edition.

NFPA 31, Standard for the Installation of Oil-Burning
Equipment, 2001 edition.

NFPA 40, Standard for the Storage and Handling of
Cellulose Nitrate Film, 2001 edition.

NFPA 45, Standard on Fire Protection for Laboratories
Using Chemicals, 2000 edition.

NFPA 54, National Fuel Gas Code, 2002 edition.

NFPA 58, Liquefied Petroleum Gas Code, 2001 edition.

NFPA 70, National Electrical Code®, 2002 edition.

NFPA 72®, National Fire Alarm Code®, 2002 edition.

NFPA 80, Standard for Fire Doors and Fire Windows,
1999 edition.

NFPA 82, Standard on Incinerators and Waste and
Linen Handling Systems and Equipment, 1999 edition.

NFPA 88A, Standard for Parking Structures, 2002
edition.

NFPA 90A, Standard for the Installation of Air-Condi-
tioning and Ventilating Systems, 2002 edition.

NFPA 90B, Standard for the Installation of Warm Air
Heating and Air-Conditioning Systems, 2002 edition.

NFPA 91, Standard for Exhaust Systems for Air Con-
veying of Vapors, Gases, Mists, and Noncombustible Partic-
ulate Solids, 1999 edition.

NFPA 96, Standard for Ventilation Control and Fire
Protection of Commercial Cooking Operations, 2001
edition.

NFPA 99, Standard for Health Care Facilities, 2002
edition.

NFPA 101A, Guide on Alternative Approaches to Life
Safety, 2001 edition.

NFPA 110, Standard for Emergency and Standby Power
Systems, 2002 edition.

NFPA 111, Standard on Stored Electrical Energy Emer-
gency and Standby Power Systems, 2001 edition.

NFPA 160, Standard for Flame Effects Before an Audi-
ence, 2001 edition.

NFPA 211, Standard for Chimneys, Fireplaces, Vents,
and Solid Fuel-Burning Appliances, 2003 edition.

NFPA 220, Standard on Types of Building Construction,
1999 edition.

NFPA 221, Standard for Fire Walls and Fire Barrier
Walls, 2000 edition.

NFPA 230, Standard for the Fire Protection of Storage,
2003 edition.

NFPA 241, Standard for Safeguarding Construction,
Alteration, and Demolition Operations, 2000 edition.

NFPA 251, Standard Methods of Tests of Fire Endur-
ance of Building Construction and Materials, 1999 edition.

NFPA 252, Standard Methods of Fire Tests of Door
Assemblies, 1999 edition.

NFPA 253, Standard Method of Test for Critical Radiant
Flux of Floor Covering Systems Using a Radiant Heat En-
ergy Source, 2000 edition.

NFPA 255, Standard Method of Test of Surface Burning
Characteristics of Building Materials, 2000 edition.

NFPA 256, Standard Methods of Fire Tests of Roof
Coverings, 1998 edition.

NFPA 257, Standard on Fire Test for Window and Glass
Block Assemblies, 2000 edition.

NFPA 259, Standard Test Method for Potential Heat of
Building Materials, 2003 edition.

NFPA 260, Standard Methods of Tests and Classifica-
tion System for Cigarette Ignition Resistance of Components
of Upholstered Furniture, 1998 edition.

NFPA 261, Standard Method of Test for Determining
Resistance of Mock-Up Upholstered Furniture Material As-
semblies to Ignition by Smoldering Cigarettes, 1998 edition.

NFPA 265, Standard Methods of Fire Tests for Evaluat-
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ing Room Fire Growth Contribution of Textile Coverings on
Full Height Panels and Walls, 2002 edition.

NFPA 267, Standard Method of Test for Fire Character-
istics of Mattresses and Bedding Assemblies Exposed to
Flaming Ignition Source, 1998 edition.

NFPA 286, Standard Methods of Fire Tests for Evaluat-
ing Contribution of Wall and Ceiling Interior Finish to Room
Fire Growth, 2000 edition.

NFPA 288, Standard Methods of Fire Tests of Floor
Fire Door Assemblies Installed Horizontally in Fire Resis-
tance—Rated Floor Systems, 2001 edition.

NFPA 418, Standard for Heliports, 2001 edition.

NFPA 430, Code for the Storage of Liquid and Solid
Oxidizers, 2000 edition.

NFPA 432, Code for the Storage of Organic Peroxide
Formulations, 2002 edition.

NFPA 434, Code for the Storage of Pesticides, 2002
edition.

NFPA 701, Standard Methods of Fire Tests for Flame
Propagation of Textiles and Films, 1999 edition.

NFPA 703, Standard for Fire Retardant Impregnated
Wood and Fire Retardant Coatings for Building Materials,
2000 edition.

NFPA 1126, Standard for the Use of Pyrotechnics before
a Proximate Audience, 2001 edition.

NFPA 5000™, Building Construction and Safety
Code™, 2003 edition.

Section 2.3 Other Publications
2.3.1 ACI Publication.

American Concrete Institute, P.O. Box 9094, Farmington
Hills, MI 48333.

ACI 216.1/TMS 0216.1, Standard Method for De-
termining Fire Resistance of Concrete and Masonry Assem-
blies.

2.3.2 ANSI Publications.

American National Standards Institute, Inc., 11 West 42nd
Street, 13th floor, New York, NY 10036.

ANSI A14.3, Safety Requirements for Fixed Ladders,
1992.

ICC/ANSI A117.1, American National Standard for Ac-
cessible and Usable Buildings and Facilities, 1998.

BHMA/ANSI A156.19, American National Standard
for Power Assist and Low Energy Power Operated Doors,
1997.

ANSI A1264.1, Safety Requirements for Workplace
Floor and Wall Openings, Stairs, and Railing Systems, 1995.

ANSI/UL 1479, Standard for Fire Tests of Through-
Penetration Firestops, 1995.
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ANSI/UL 2079, Tests of Fire Resistance of Building
Joint Systems, 1998. Underwriters Laboratories Inc., 333
Pfingsten Road., Northbrook, IL 60062.

2.3.3 ASCE Publication.

American Society of Civil Engineers, 12801 Alexander Bell
Drive, Reston, VA 20191.

ASCE/SFPE 29, Standard Calculation Methods for
Structural Fire Protection, 1999.

2.3.4 ASME Publications.

American Society of Mechanical Engineers, Three Park Ave-
nue, New York, NY 10016-5990.

ASME A17.1, Safety Code for Elevators and Escala-
tors, 2000.

ASME A17.3, Safety Code for Existing Elevators and
Escalators, including Addenda A17.3a-2000, 1996.

2.3.5 ASTM Publications.

American Society for Testing and Materials, 100 Barr Harbor
Drive, West Conshohocken, PA 19428-2959.

ASTM D 2859, Flammability of Finished Textile Floor
Covering Materials.

ASTM D 2898, Standard Test Methods for Accelerated
Weathering of Fire-Retardant-Treated Wood for Fire Testing,
1994 (1999).

ASTM E 136, Standard Test Method for Behavior of
Materials in a Vertical Tube Furnace at 750°C, 1999.

ASTM E 814, Standard Test Method for Fire Tests of
Through Penetration Fire Stops, 2002.

ASTM E 1537, Standard Test Method for Fire Testing
of Upholstered Furniture, 2001.

ASTM E 1590, Standard Test Method for Fire Testing
of Mattresses, 2001.

ASTM E 1591, Standard Guide for Obtaining Data for
Deterministic Fire Models, 2000.

ASTMF 851, Standard Test Method for Self-Rising Seat
Mechanisms, 1987.

ASTM G 155, Standard Practice for Operating Xenon
Light Apparatus for Exposure of Non-Metallic Materials,
2000A el.

2.3.6 UL Publications.

Underwriters Laboratories Inc., 333 Pfingsten Road, North-
brook, IL 60062.

UL 555, Standard for Fire Dampers, 1999.

UL 5558, Standard for Smoke Dampers, 1996.

UL 924, Emergency Lighting and Power Equipment,
1995.

UL 1784, Standard for Air-Leakage Tests of Door As-
semblies, 2001.
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14 Chapter 2 « Referenced Publications

UL 1975, Fire Tests for Foamed Plastics Used for Deco-
rative Purposes, 1996.

2.3.7 U.S. Government Publication.

U.S. Government Printing Office, Washington, DC 20402.
Title 16, Code of Federal Regulations, Part 1632.

This chapter contains mandatory references to other
documents. As noted in the commentary that fol-
lowed the chapter title, the extent to which these
documents are mandatory is specified within the
Code.

The reasons for locating all mandatory references
in a single chapter are, first, to simplify use of the

Code and, second, to make it easier for adopting juris-
dictions to update the references in only one location
rather than throughout the Code. The editions of the
referenced publications listed in Chapter 2 are legally
referenced editions unless the jurisdiction, when
adopting the Code, has updated the list of codes and
standards.

References Cited in Commentary

1. NFPA 72®, National Fire Alarm Code®, 2002 edition,
National Fire Protection Association, Quincy, MA.

2. NFPA 13, Standard for the Installation of Sprinkler
Systems, 2002 edition, National Fire Protection As-
sociation, Quincy, MA.
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CHAPTER 3

Definitions

Anyone who has ever participated in a code-develop-
ment process—whether it be NFPA’s or that of an-
other organization—knows of the many hours spent
deliberating whether the language is clear and easily
understood and whether it expresses the committee’s
intent. Establishing the requirements for a code is
not an easy task. During committee meetings, the
question is usually asked whether everyone will un-
derstand the limits or application of a particular rule.
Invariably, the same questions are asked about select
words or terms.

When words or terms used in the Code fall outside
of generally accepted meanings or dictionary defini-
tions—or otherwise require a clarification—they are
defined in Chapter 3. When a word is not defined,
the Code intends for the user to employ the dictionary
definition—in this case, that found in Webster’s Third
New International Dictionary of the English Language,
Unabridged'. See Section 3.1.

As an example, the word exit has numerous
meanings in the dictionary. Included is the definition
“goes off the stage,” used as a stage direction for a
specified actor to leave the stage. Another definition
includes the following three versions: (1) “the act of
going out or going away,” (2) “death,” and (3) “a
passage” or ““a way out.” To the layperson, “passage”
or “a way out” is probably what is understood when
one hears the term exit used or sees an exit sign.
The NFPA 101 definition, however, is somewhat more
detailed and is used to fix the limits on what actually
constitutes an exit. The NFPA 101 definition, in 3.3.62
reads:

Exit. That portion of a means of egress that
is separated from all other spaces of a build-
ing or structure by construction or equipment
as required to provide a protected way of
travel to the exit discharge.

This is but one of many terms defined in Chapter
3 of the Code. The definitions of the occupancy classifi-
cations (for example, assembly occupancy, mercantile
occupancy, industrial occupancy) appear in Chapter
3 and are repeated in their entirety in Chapter 6 to
assist the user of the Code in properly classifying an
occupancy.

The final point about defined terms in NFPA doc-
uments is that the definitions should not contain any
requirements. To the extent possible, defined terms
merely provide the meaning of a term within the
context of the Code.

Section 3.1 General

The definitions contained in this chapter shall apply to the
terms used in this code. Where terms are not included, com-
mon usage of the terms shall apply. The following terms,
for the purposes of this Code, shall have the meanings given
in this chapter, if not otherwise modified by another chapter.
Words used in the present tense shall include the future;
words used in the masculine gender shall include the femi-
nine and neuter; the singular number shall include the plural,
and the plural number shall include the singular. 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. Webster's Third
New International Dictionary of the English Language, Un-
abridged, shall be a source for ordinarily accepted meaning.

Section 3.2 NFPA Official Definitions

3.2.1*% Approved. Acceptable to the authority having juris-
diction.
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16 Chapter 3 « Definitions

A.3.2.1 Approved. The National Fire Protection Associa-
tion does not approve, inspect, or certify any installations,
procedures, equipment, or materials; nor does it approve or
evaluate testing laboratories. In determining the acceptability
of installations, procedures, equipment, or materials, the au-
thority having jurisdiction may base acceptance on compli-
ance with NFPA or other appropriate standards. In the
absence of such standards, said authority may require evi-
dence of proper installation, procedure, or use. The authority
having jurisdiction may also refer to the listings or labeling
practices of an organization 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.

3.2.2* Authority Having Jurisdiction (AHJ). The organi-
zation, office, or individual responsible for approving equip-
ment, materials, an installation, or a procedure.

A.3.2.2 Authority Having Jurisdiction (AHJ). The
phrase “‘authority having jurisdiction,” or its acronym AHJ,
is used in NFPA documents in a broad manner, since jurisdic-
tions and approval agencies vary, as do their responsibilities.
Where public safety is primary, the authority having jurisdic-
tion may be a federal, state, local, or other regional depart-
ment or individual such as a fire chief; fire marshal; chief
of a fire prevention bureau, labor department, or health de-
partment; building official; electrical inspector; or others
having statutory authority. For insurance purposes, an insur-
ance inspection department, rating bureau, or other insurance
company representative may be the authority having juris-
diction. In many circumstances, the property owner or his
or her designated agent assumes the role of the authority
having jurisdiction; at government installations, the com-
manding officer or departmental official may be the authority
having jurisdiction.

3.2.3* Code. A standard that is an extensive compilation
of provisions covering broad subject matter or that is suitable
for adoption into law independently of other codes and stan-
dards.

A.3.2.3 Code. The decision to designate a standard as a
“code” is based on such factors as the size and scope of
the document, its intended use and form of adoption, and
whether it contains substantial enforcement and administra-
tive provisions.

3.2.4 Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an
organization that is acceptable to the authority having juris-
diction and concerned with product evaluation, that main-
tains periodic inspection of production of labeled equipment
or materials, and by whose labeling the manufacturer indi-
cates compliance with appropriate standards or performance
in a specified manner.

3.2.5% Listed. Equipment, materials, or services included
in a list published by an organization that is acceptable to
the authority having jurisdiction and concerned with evalua-
tion of products or services, that maintains periodic inspec-
tion of production of listed equipment or materials or
periodic evaluation of services, and whose listing states that
either the equipment, material, or service meets appropriate
designated standards or has been tested and found suitable
for a specified purpose.

A.3.2.5 Listed. The means for identifying listed equipment
may vary for each organization concerned with product eval-
uation; some organizations do not recognize equipment as
listed unless it is also labeled. The authority having jurisdic-
tion should utilize the system employed by the listing organi-
zation to identify a listed product.

3.2.6 Shall. Indicates a mandatory requirement.

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

Section 3.3 General Definitions
3.3.1 Accessible Area of Refuge. See 3.3.17.1.

3.3.2 Accessible Means of Egress. See 3.3.136.1.

3.3.3 Addition. An increase in the building area, aggregate
floor area, height or number of stories of a structure. [ASCE
7:9.2.1]

3.3.4 Air-Inflated Structure. See 3.3.217.1.

3.3.5 Airport Loading Walkway. An aboveground device
through which passengers move between a point in an airport
terminal building and an aircraft. Included in this category
are walkways that are essentially fixed and permanently
placed, or walkways that are essentially mobile in nature
and that fold, telescope, or pivot from a fixed point at the
airport terminal building. [415:1.4]

3.3.6 Airport Terminal Building. See 3.3.27.1.
3.3.7*% Air-Supported Structure. See 3.3.217.2.

A.3.3.7 Air-Supported Structure. A cable-restrained air-
supported structure is one in which the uplift is resisted by
cables or webbing that is anchored by various methods to
the membrane or that might be an integral part of the mem-
brane. It is not a tensioned-membrane structure.

3.3.8*% Aisle Accessway. The initial portion of an exit ac-
cess that leads to an aisle.

A.3.3.8 Aisle Accessway. Aisle accessway is the term used
for the previously unnamed means of egress component
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Section 3.3 « General Definitions 17

leading to an aisle or other means of egress. For example,
circulation space between parallel rows of seats having a
width of 305 mm to 610 mm (12 in. to 24 in.) and a length
not exceeding 30 m (100 ft) is an aisle accessway. Some of
the circulation space between tables or seats in restaurants
might be considered aisle accessway.

Depending on the width of aisle accessway, which is
influenced by its length and expected utilization, the move-
ment of a person through the aisle accessway might require
others to change their individual speed of movement, alter
their postures, move their chairs out of the way, or proceed
ahead of the person.

3.3.9 Alarm.

3.3.9.1 Single Station Alarm. A detector comprising
an assembly that incorporates a sensor, control compo-
nents, and an alarm notification appliance in one unit
operated from a power source either located in the unit
or obtained at the point of installation. [72:1.4]

3.3.9.2 Smoke Alarm. A single- or multiple-station
alarm responsive to smoke. [72:1.4]

3.3.10 Alternative Calculation Procedure. A calculation
procedure that differs from the procedure originally em-
ployed by the design team but that provides predictions for
the same variables of interest.

3.3.11 Ambulatory Health Care Occupancy. See
3.3.152.1.

3.3.12 Analysis.

3.3.12.1 Sensitivity Analysis. An analysis performed
to determine the degree to which a predicted output will
vary given a specified change in an input parameter,
usually in relation to models.

3.3.12.2 Uncertainty Analysis. An analysis performed
to determine the degree to which a predicted value will
vary.

3.3.13 Anchor Building. See 3.3.27.2.
3.3.14 Apartment Building. See 3.3.27.3.
3.3.15 Approved Existing. See 3.3.60.1.

3.3.16 Area.

3.3.16.1 Detention and Correctional Residential
Housing Area. Sleeping areas and any contiguous day
room, group activity space, or other common space for
customary access of residents.

3.3.16.2 Floor Area.

3.3.16.2.1*% Gross Floor Area. The floor area within
the inside perimeter of the outside walls of the building
under consideration with no deduction for hallways,
stairs, closets, thickness of interior walls, columns, or
other features.

A.3.3.16.2.1 Gross Floor Area. Where the term floor
area is used, it should be understood to be gross floor
area unless otherwise specified.

3.3.16.2.2 Net Floor Area. The floor area within the
inside perimeter of the outside walls, or the outside
walls and fire walls of the building under consideration
with deductions for hallways, stairs, closets, thickness
of interior walls, columns, or other features.

3.3.16.3 Gross Leasable Area. The total floor area de-
signed for tenant occupancy and exclusive use. The area
of tenant occupancy is measured from the centerlines
of joint partitions to the outside of the tenant walls.

3.3.16.4% Hazardous Area. An area of a structure or
building that poses a degree of hazard greater than that
normal to the general occupancy of the building or
structure.

A.3.3.16.4 Hazardous Area. Hazardous areas include
those areas used for the storage or use of combustibles
or flammables; toxic, noxious, or corrosive materials;
or heat-producing appliances.

3.3.16.5 Living Area. Any normally occupiable space
in a residential occupancy, other than sleeping rooms
or rooms that are intended for combination sleeping/
living, bathrooms, toilet compartments, kitchens, clos-
ets, halls, storage or utility spaces, and similar areas.

3.3.17% Area of Refuge. An area that is either (1) a story
in a building where the building is protected throughout by
an approved, supervised automatic sprinkler system and has
not less than two accessible rooms or spaces separated from
each other by smoke-resisting partitions; or (2) a space lo-
cated in a path of travel leading to a public way that is
protected from the effects of fire, either by means of separa-
tion from other spaces in the same building or by virtue of
location, thereby permitting a delay in egress travel from
any level.

A.3.3.17 Area of Refuge. An area of refuge has a tempo-
rary use during egress. It generally serves as a staging area
that provides relative safety to its occupants while potential
emergencies are assessed, decisions are made, and mitigating
activities are begun. Taking refuge within such an area is,
thus, a stage of the total egress process; a stage between
egress from the immediately threatened area and egress to
a public way.

An area of refuge might be another building connected
by a bridge or balcony, a compartment of a subdivided
story, an elevator lobby, or an enlarged story-level exit stair
landing. An area of refuge is accessible by means of hori-
zontal travel or, as a minimum, via an accessible route meet-
ing the requirements of ICC/ANSI All7.1, American
National Standard for Accessible and Usable Buildings and
Facilities.
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18 Chapter 3 « Definitions

“This Code recognizes any floor in a building protected
throughout by an approved, supervised automatic sprinkler
system as an area of refuge. This recognition acknowledges
the éibility of a properly designed and functioning automatic
sprinkler system to control a fire at its point of origin and
to limit the production of toxic products to a level that is
not life threatening.

The requirement for separated rooms or spaces can be
met on an otherwise undivided floor by enclosing the eleva-
tor lobby with ordinary glass or other simple enclosing parti-
tions that are smoke resisting.

For some occupancies, one accessible room or space is
permitted.

3.3.17.1 Accessible Area of Refuge. An area of refuge
that complies with the accessible route requirements
of ICC/ANSI A117.1, American National Standard for
Accessible and Usable Buildings and Facilities.

3.3.18 Assembly.

3.3.18.1 Fire Door Assembly. Any combination of a
fire door, a frame, hardware, and other accessories that
together provide a specific degree of fire protection to
the opening. [80:1.4]

3.3.18.1.1 Floor Fire Door Assembly. A combination
of a fire door, a frame, hardware, and other accessories
installed in a horizontal plane, which together provide
a specific degree of fire protection to a through-opening
in a fire-rated floor.

3.3.18.2 Fire Window Assembly. A window or glass
block assembly having a fire protection rating. [80:1.4]

3.3.19 Assembly Occupancy. See 3.3.152.2.

3.3.20 Atmosphere.

3.3.20.1 Common Atmosphere. The atmosphere that
exists between rooms, spaces, or areas within a building
that are not separated by an approved smoke barrier.

3.3.20.2 Separate Atmosphere. The atmosphere that
exists between rooms, spaces, or areas that are separated
by an approved smoke barrier.

3.3.21% Atrium. A large-volume space created by a floor
opening or series of floor openings connecting two or more
stories that is covered at the top of the series of openings
and is used for purposes other than an enclosed stairway;
an elevator hoistway; an escalator opening; or as a utility
shaft used for plumbing, electrical, air-conditioning, or com-
munications facilities.

A.3.3.21 Atrium. As defined in NFPA 92B, Guide for
Smoke Management Systems in Malls, Atria, and Large
Areas, a large-volume space is an uncompartmented space,
generally two or more stories in height, within which smoke
from a fire either in the space or in a communicating space

can move and accumulate without restriction. Atria and cov-
ered malls are examples of large-volume spaces.

3.3.22 Automatic. That which provides a function without
the necessity of human intervention.

3.3.23 Barrier.

3.3.23.1*% Fire Barrier. A continuous membrane or a
membrane with discontinuities created by protected
openings with a specified fire protection rating, where
such membrane is designed and constructed with a spec-
ified fire resistance rating to limit the spread of fire,
that also restricts the movement of smoke.

A.3.3.23.1 Fire Barrier. A fire barrier might be verti-
cally or horizontally aligned, such as a wall or floor
assembly.

3.3.23.2* Smoke Barrier. A continuous membrane, or
a membrane with discontinuities created by protected
openings, where such membrane is designed and con-
structed to restrict the movement of smoke.

A.3.3.23.2 Smoke Barrier. A smoke barrier might be
vertically or horizontally aligned, such as a wall, floor,
or ceiling assembly. A smoke barrier might or might
not have a fire resistance rating. Application of smoke
barrier criteria where required elsewhere in the Code
should be in accordance with Section 8.3.

3.3.23.3*% Thermal Barrier. A material that limits the
average temperature rise of an unexposed surface to not
more than 139°C (250°F) for a specified fire exposure
complying with the standard time-temperature curve of
NFPA 251, Standard Methods of Tests of Fire Endur-
ance of Building Construction and Materials.

A.3.3.23.3 Thermal Barrier. Finish ratings, as pub-
lished in the UL Fire Resistance Directory, are one way
of determining thermal barrier.

3.3.24* Birth Center. A facility in which low-risk births
are expected following normal, uncomplicated pregnancies,
and in which professional midwifery care is provided to
women during pregnancy, birth, and postpartum.

A.3.3.24 Birth Center. A birth center is a low-volume ser-
vice for healthy, childbearing women, and their families,
who are capable of ambulation in the event of fire or fire-
threatening events. Birth center mothers and babies have
minimal analgesia, receive no general or regional anesthesia,
and are capable of ambulation, even in second-stage labor.

3.3.25 Bleachers. A grandstand in which the seats are not
provided with backrests.

3.3.26 Board and Care. See 3.3.152.13.

3.3.27* Building. Any structure used or intended for sup-
porting or sheltering any use or occupancy.
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Section 3.3 « General Definitions 19

A.3.3.27 Building. The term building is to be understood
as if followed by the words or portions thereof. (See also
Structure, A.3.3.217.)

A.3.3.27.6 Flexible Plan and Open Plan Educational
or Day-Care Building. Flexible plan buildings have

3.3.27.1 Airport Terminal Building. A structure used
primarily for air passenger enplaning or deplaning, in-
cluding ticket sales, flight information, baggage han-
dling, and other necessary functions in connection with
air transport operation. This term includes any exten-
sions and satellite buildings used for passenger handling
or aircraft service functions. Aircraft loading walkways
and “mobile lounges” are excluded. [415:1.4]

3.3.27.2 Anchor Building. An exterior perimeter
building of low or ordinary combustible contents having
direct access to a mall building, but having all required
means of egress independent of the mall.

3.3.27.3*% Apartment Building. A building or portion
thereof containing three or more dwelling units with
independent cooking and bathroom facilities.

A.3.3.27.3 Apartment Building. The Code specifies
that, wherever there are three or more living units in a
building, the building is considered an apartment build-
ing and is required to comply with either Chapter 30
or Chapter 31, as appropriate. Townhouse units are con-
sidered to be apartment buildings if there are three or
more units in the building. The type of wall required
between units in order to consider them to be separate
buildings is normally established by the authority having
jurisdiction. If the units are separated by a wall of suffi-
cient fire resistance and structural integrity to be consid-
ered as separate buildings, then the provisions of
Chapter 24 apply to each townhouse. Condominium
status is a form of ownership, not occupancy; for exam-
ple, there are condominium warehouses, condominium
apartments, and condominium offices.

3.3.27.4 Bulk Merchandising Retail Building. A
building in which the sales area includes the storage of
combustible materials on pallets, in solid piles, or in
racks in excess of 3660 mm (144 in.) in storage height.

3.3.27.5*% Existing Building. A building erected or of-
ficially authorized prior to the effective date of the adop-
tion of this edition of the Code by the agency or
jurisdiction.

A.3.3.27.5 Existing Building. With respect to judging
whether a building should be considered existing, the
deciding factor is not when the building was designed
or when construction started but, rather, the date plans
were approved for construction by the appropriate au-
thority having jurisdiction.

3.3.27.6* Flexible Plan and Open Plan Educational
or Day-Care Building. A building or portion of a build-
ing designed for multiple teaching stations.

movable corridor walls and movable partitions of full-
height construction with doors leading from rooms to
corridors. Open plan buildings have rooms and corridors
delineated by tables, chairs, desks, bookcases, counters,
low-height partitions, or similar furnishings. It is the
intent that low-height partitions not exceed 1525 mm
(60 in.).

3.3.27.7% High-Rise Building. A building greater than
23 m (75 ft) in height where the building height is
measured from the lowest level of fire department vehi-
cle access to the floor of the highest occupiable story.

A.3.3.27.7 High-Rise Building. 1t is the intent of this
definition that, in determining the level from which the
highest occupiable floor is to be measured, the enforcing
agency should exercise reasonable judgment, including
consideration of overall accessibility to the building
by fire department personnel and vehicular equipment.
Where a building is situated on a sloping terrain and
there is building access on more than one level, the
enforcing agency might select the level that provides
the most logical and adequate fire department access.

3.3.27.8% Historic Building. A building or facility
deemed to have historical, architectural, or cultural sig-
nificance by a local, regional, or national jurisdiction.

A.3.3.27.8 Historic Building. Designation for a his-
toric building might be in an official national, regional,
or local historic register, listing, or inventory.

3.3.27.9% Mall Building. A building, including the
mall, enclosing a number of tenants and occupancies
wherein two or more tenants have a main entrance into
the mall.

A.3.3.27.9 Mall Building. A mall building may en-
close one or more uses, such as retail stores, drinking
establishments, entertainment and amusement facilities,
offices, and other similar uses.

3.3.27.10% Special Amusement Building. A building
that is temporary, permanent, or mobile that contains a
device or system that conveys passengers or provides
a walkway along, around, or over a course in any direc-
tion as a form of amusement arranged so that the egress
path is not readily apparent due to visual or audio dis-
tractions or an intentionally confounded egress path; or
is not readily available due to the mode of conveyance
through the building or structure.

A.3.3.27.10 Special Amusement Building. Such struc-
tures include amusements such as a haunted house, a
roller coaster-type ride within a building, a multilevel
play structure within a building, a submarine ride, and
similar amusements where the occupants are not in the
open air.
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20 Chapter 3 « Definitions

3.3.28 Bulk Merchandising Retail Building. See
3.3.27.4.

3.3.29 Business Occupancy. See 3.3.152.3.

3.3.30*% Cellular or Foamed Plastic. A heterogeneous sys-
tem comprised of not less than two phases, one of which is
a continuous polymeric organic material, and the second of
which is deliberately introduced for the purpose of distribut-
ing gas in voids throughout the material.

A.3.3.30 Cellular or Foamed Plastic. Cellular or foamed
plastic might contain foamed and unfoamed polymeric or
monomeric precursors (prepolymer, if used), plasticizers,
fillers, extenders, catalysts, blowing agents, colorants, stabi-
lizers, lubricants, surfactants, pigments, reaction control
agents, processing aids, and flame retardants.

3.3.31 Combustible (Material). See 3.3.135.1.

3.3.32 Combustion. A chemical process that involves oxi-
dation sufficient to produce light or heat.

3.3.33 Common Atmosphere. See 3.3.20.1.

3.3.34* Common Path of Travel. The portion of exit ac-
cess that must be traversed before two separate and distinct
paths of travel to two exits are available.

A.3.3.34 Common Path of Travel. Common path of travel
is measured in the same manner as travel distance but termi-
nates at that point where two separate and distinct routes
become available. Paths that merge are common paths of
travel.

3.3.35 Compartment.

3.3.35.1*% Fire Compartment. A space within a build-
ing that is enclosed by fire barriers on all sides, including
the top and bottom.

A.3.3.35.1 Fire Compartment. Additional fire com-
partment information is contained in 8.2.2.

In the provisions for fire compartments utilizing
the outside walls of a building, it is not intended that
the outside wall be specifically fire resistance-rated
unless required by other standards. Likewise, it is not
intended that outside windows or doors be protected,
unless specifically required for exposure protection by
another section of this Code or by other standards.

3.3.35.2* Smoke Compartment. A space within a
building enclosed by smoke barriers on all sides, includ-
ing the top and bottom.

A.3.3.35.2 Smoke Compartment. In the provision of
smoke compartments using the outside walls or the roof
of a building, it is not intended that outside walls or
roofs or any openings therein be capable of resisting the
passage of smoke. Application of smoke compartment

criteria where required elsewhere in the Code should
be in accordance with Section 8.5.

3.3.36 Contents and Furnishings. Objects, goods, or
products placed inside a structure for functional, operational,
or decorative reasons, excluding parts of the building struc-
ture, building service equipment, and items meeting the
definition of interior finish.

3.3.37 Court. An open, uncovered, unoccupied space, un-
obstructed to the sky, bounded on three or more sides by
exterior building walls.

3.3.37.1 Enclosed Court. A court bounded on all sides
by the exterior walls of a building or by the exterior
walls and lot lines on which walls are permitted.

3.3.37.2 Food Court. A public seating area located in a
mall that serves adjacent food preparation tenant spaces.

3.3.38* Critical Radiant Flux. The level of incident radi-
ant heat energy on a floor-covering system at the most distant
flameout point.

A.3.3.38 Critical Radiant Flux. Critical radiant flux is the
property determined by the test procedure of NFPA 253,
Standard Method of Test for Critical Radiant Flux of Floor
Covering Systems Using a Radiant Heat Energy Source. The
unit of measurement of critical radiant flux is watts per
square centimeter (W/cm?).

3.3.39 Data Conversion. The process of developing the
input data set for the assessment method of choice.

3.3.40 Day-Care Home. See 3.3.110.1.
3.3.41 Day-Care Occupancy. See 3.3.152.4.
3.3.42 Design Fire Scenario. See 3.3.80.1.
3.3.43 Design Specification. See 3.3.208.1.

3.3.44 Design Team. A group of stakeholders including,
but not limited to, representatives of the architect, client,
and any pertinent engineers and other designers.

3.3.45 Detention and Correctional Occupancy. See
3.3.152.5.

3.3.46 Detention and Correctional Residential Housing
Area. See 3.3.16.1.

3.3.47 Door.

3.3.47.1 Elevator Lobby Door. A door between an ele-
vator lobby and another building space other than the
elevator shaft.

3.3.47.2 Fire Door. The door component of a fire door
assembly. [80:1.4]
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3.3.48*% Dormitory. A building or a space in a building in
which group sleeping accommodations are provided for
more than 16 persons who are not members of the same
family in one room, or a series of closely associated rooms,
under joint occupancy and single management, with or with-
out meals, but without individual cooking facilities.

A.3.3.48 Dormitory. Rooms within dormitories intended
for the use of individuals for combined living and sleeping
purposes are guest rooms or guest suites. Examples of dormi-
tories are college dormitories, fraternity and sorority houses,
and military barracks.

3.3.49 Draft Stop. A continuous membrane used to subdi-
vide a concealed space to resist the passage of smoke and
‘heat.

-3.3.50 Dwelling Unit. One or more rooms arranged for the
“use of one or more individuals living together, providing
“complete, independent living facilities, including permanent
“provisions for living, sleeping, eating, cooking, and sanita-
“tion.
3.3.50.1 One- and Two-Family Dwelling Unit. A
building that contains not more than two dwelling units
with independent cooking and bathroom facilities.

3.3.50.2 One-Family Dwelling Unit. A building that
consists solely of one dwelling unit with independent
cooking and bathroom facilities.

3.3.50.3 Two-Family Dwelling Unit. A building that
consists solely of two dwelling units with independent
cooking and bathroom facilities.

3.3.51 Educational Occupancy. See 3.3.152.6.

3.3.52*% Electroluminescent. Refers to a light-emitting ca-
pacitor in which alternating current excites phosphor atoms
placed between electrically conductive surfaces and pro-
duces light.

A.3.3.52 Electroluminescent. This light source is typically
contained inside the device.

3.3.53 Elevator Evacuation System. See 3.3.218.1.

3.3.54 Elevator Lobby. A space from which people di-
rectly enter an elevator car(s) and into which people directly
enter upon leaving an elevator car(s).

3.3.55 Elevator Lobby Door. See 3.3.47.1.
3.3.56 Enclosed Court. See 3.3.37.1.

3.3.57* Evacuation Capability. The ability of occupants,
residents, and staff as a group either to evacuate a building
or to relocate from the point of occupancy to a point of
safety.
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A.3.3.57 Evacuation Capability. The evacuation capabil-
ity of the residents and staff is a function of both the ability
of the residents to evacuate and the assistance provided by
the staff. It is intended that the evacuation capability be
determined by the procedure acceptable to the authority
having jurisdiction. It is also intended that the timing of
drills, the rating of residents, and similar actions related
to determining the evacuation capability be performed by
persons approved by or acceptable to the authority having
jurisdiction. The evacuation capability can be determined
by the use of the definitions in 3.3.57, the application of
NFPA 101A, Guide on Alternative Approaches to Life Safety,
Chapter 5, or a program of drills (timed).

Where drills are used in determining evacuation capabil-
ity, it is suggested that the facility conduct and record fire
drills six times per year on a bimonthly basis, with a mini-
mum of two drills conducted during the night when residents
are sleeping, and that the facility conduct the drills in consul-
tation with the authority having jurisdiction. Records should
indicate the time taken to reach a point of safety, date and
time of day, location of simulated fire origin, escape paths
used, and comments relating to residents who resisted or
failed to participate in the drills.

Translation of drill times to evacuation capability is
determined as follows:

(1) 3 minutes or less—prompt
(2) Over 3 minutes, but not in excess of 13 minutes—slow
(3) More than 13 minutes—impractical

Evacuation capability, in all cases, is based on the time
of day or night when evacuation of the facility would be
most difficult, such as when residents are sleeping or fewer
staff are present.

Evacuation capability determination is considered slow
if the following conditions are met:

(1) All residents are able to travel to centralized dining
facilities without continuous staff assistance.

(2) There is continuous staffing whenever there are residents
in the facility.

3.3.57.1 Impractical Evacuation Capability. The in-
ability of a group to reliably move to a point of safety
in a timely manner.

3.3.57.2 Prompt Evacuation Capability. The ability of
a group to move reliably to a point of safety in a timely
manner that is equivalent to the capacity of a household
in the general population.

3.3.57.3 Slow Evacuation Capability. The ability of a
group to move reliably to a point of safety in a timely
manner, but not as rapidly as members of a household
in the general population.

3.3.58 Exhibit. A space or portable structure used for the
display of products or services.
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3.3.59 Exhibitor. An individual or entity engaged in the
display of the products or services offered.

3.3.60% Existing. That which is already in existence on the
date this edition of the Code goes into effect.

A.3.3.60 Existing. See Existing Building, A.3.3.27.5.

:3.3.60.1 Approved Existing. That which is already in
‘existence on the date this edition of the Code goes
‘into effect and is acceptable to the authority having
“jurisdiction.

3.3.61 Existing Building. See 3.3.27.5.

3.3.62* Exit. That portion of a means of egress that is
separated from all other spaces of a building or structure by
construction or equipment as required to provide a protected
way of travel to the exit discharge.

A.3.3.62 Exit. Exits include exterior exit doors, exit pas-
sageways, horizontal exits, exit stairs, and exit ramps. In
the case of a stairway, the exit includes the stair enclosure,
the door to the stair enclosure, stairs and landings inside the
enclosure, the door from the stair enclosure to the outside
or to the level of exit discharge, and any exit passageway and
its associated doors if such are provided so as to discharge the
stair directly to the outside. In the case of a door leading
directly from the street floor to the street or open air, the
exit comprises only the door.

Doors of small individual rooms, as in hotels, while
constituting exit access from the room, are not referred to
as exits except where they lead directly to the outside of
the building from the street floor.

3.3.62.1% Horizontal Exit. A way of passage from one
building to an area of refuge in another building on
approximately the same level, or a way of passage
through or around a fire barrier to an area of refuge on
approximately the same level in the same building that
affords safety from fire and smoke originating from the
area of incidence and areas communicating therewith.

A.3.3.62.1 Horizontal Exit. Horizontal exits should
not be confused with egress through doors in smoke
barriers. Doors in smoke barriers are designed only for
temporary protection against smoke, whereas horizontal
exits provide protection against serious fire for a rela-
tively long period of time in addition to providing imme-
diate protection from smoke. (See 7.2.4.)

3.3.63 Exit Access. That portion of a means of egress that
leads to an exit.

3.3.64 Exit Discharge. That portion of a means of egress
between the termination of an exit and a public way.

3.3.64.1 Level of Exit Discharge. (1) The lowest story
from which not less than 50 percent of the required

number of exits and not less than 50 percent of the
required egress capacity from such a story discharge
directly outside at grade; (2) the story with the smallest
elevation change needed to reach grade where no story
has 50 percent or more of the required number of exits
and 50 percent or more of the required egress capacity
from such a story discharge directly outside at grade.

3.3.65 Exposition. An event in which the display of prod-
ucts or services is organized to bring together the provider
and user of the products or services.

3.3.66 Exposition Facility. See 3.3.69.1.

3.3.67* Exposure Fire. A fire that starts at a location that
is remote from the area being protected and grows to expose
that which is being protected.

A.3.3.67 Exposure Fire. An exposure fire usually refers
to a fire that starts outside a building, such as a wildlands fire
or vehicle fire, and that consequently exposes the building to
a fire.

3.3.68 Externally Illuminated. See 3.3.114.1.

3.3.69 Facility.

3.3.69.1 Exposition Facility. A convention center,
hotel, or other building at which exposition events are
held.

3.3.69.2* Limited Care Facility. A building or portion
of a building used on a 24-hour basis for the housing
of four or more persons who are incapable of self-
preservation because of age; physical limitations due
to accident or illness; or limitations such as mental
retardation/developmental disability, mental illness, or
chemical dependency.

A.3.3.69.2 Limited Care Facility. Limited care facili-
ties and residential board and care occupancies both
provide care to people with physical and mental limita-
tions. However, the goals and programs of the two types
of occupancies differ greatly. The requirements in this
Code for limited care facilities are based on the assump-
tion that these are medical facilities, that they provide
medical care and treatment, and that the patients are
not trained to respond to the fire alarm; that is, the
patients do not participate in fire drills but, rather, await
rescue. (See Section 18.7.)

The requirements for residential board and care
occupancies are based on the assumption that the resi-
dents are provided with personal care and activities that
foster continued independence, that the residents are
encouraged and taught to overcome their limitations,
and that most residents, including all residents in prompt
and slow homes, are trained to respond to fire drills,
to the extent they are able. Residents are required to
participate in fire drills. (See Section 32.7.)
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3.3.70 Festival Seating. See 3.3.188.1.
3.3.71 Fire Barrier. See 3.3.23.1.

3.3.72 Fire Barrier Wall. See 3.3.229.1.
3.3.73 Fire Compartment. See 3.3.35.1.
3.3.74 Fire Door. See 3.3.47.2.

3.3.75 Fire Door Assembly. See 3.3.18.1.
3.3.76 Fire Exit Hardware. See 3.3.103.1.

3.3.77% Fire Model. A structured approach to predicting
one or more effects of a fire.

A.3.3.77 Fire Model. Due to the complex nature of the
principles involved, models are often packaged as computer
software. Any relevant input data, assumptions, and limita-
tions needed to properly implement the model will be
attached to the fire models.

3.3.78 Fire Protection Rating. See 3.3.177.1.
3.3.79 Fire Resistance Rating. See 3.3.177.2.

3.3.80*% Fire Scenario. A set of conditions that defines the
development of fire, the spread of combustion products
throughout a building or portion of a building, the reactions
of people to fire, and the effects of combustion products.

A.3.3.80 Fire Scenario. A fire scenario defines the condi-
tions under which a proposed design is expected to meet
the fire safety goals. Factors typically include fuel character-
istics, ignition sources, ventilation, building characteristics,
and occupant locations and characteristics. The term fire
scenario includes more than the characteristics of the fire
itself but excludes design specifications and excludes any
characteristics that do not vary from one fire to another; the
latter are called assumptions. The term fire scenario is used
here to mean only those specifications required to calculate
the fire’s development and effects but, in other contexts, the
term might be used to mean both the initial specifications and
the subsequent development and effects (that is, a complete
description of fire from conditions prior to ignition to condi-
tions following extinguishment).

3.3.80.1 Design Fire Scenario. A fire scenario used
for evaluation of a proposed design.

3.3.81*% Fire Watch. A person or persons assigned to an
area for the purpose of protecting the occupants from fire
or similar emergencies.

A.3.3.81 Fire Watch. Duties of the fire watch might in-
clude notifying the fire department and building occupants
of an emergency, preventing a fire from occurring, or extin-
guishing small fires.
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3.3.82 Fire Window Assembly. See 3.3.18.2.
3.3.83 Fixed Seating. See 3.3.188.2.

3.3.84* Flame Spread. The propagation of flame over a
surface.

A.3.3.84 Flame Spread. See Section 10.2.

3.3.85* Flashover. A stage in the development of a con-
tained fire in which all exposed surfaces reach ignition tem-
peratures more or less simultaneously and fire spreads
rapidly throughout the space.

A.3.3.85 Flashover. Flashover occurs when the surface
temperatures of combustible contents rise, producing pyroly-
sis gases, and the room heat flux becomes sufficient to heat
all such gases to their ignition temperatures.

3.3.86 Flexible Plan and Open Plan Educational or Day-
Care Building. See 3.3.27.6.

3.3.87 Floor Fire Door Assembly. See 3.3.18.1.1.

3.3.88 Flow Time. A component of total evacuation time
that is the time during which there is crowd flow past a
point in the means of egress system.

3.3.89 Fly Gallery. A raised floor area above a stage from
which the movement of scenery and operation of other stage
effects are controlled.

3.3.90 Folding and Telescopic Seating. See 3.3.188.3.
3.3.91 Food Court. See 3.3.37.2.

3.3.92 Fuel Load. See 3.3.131.1.

3.3.93 General Industrial Occupancy. See 3.3.152.8.1.

3.3.94 Goal. A nonspecific overall outcome to be achieved
that is measured on a qualitative basis.

3.3.95% Grandstand. A structure that provides tiered or
stepped seating.

A.3.3.95 Grandstand. Where the term grandstand is pre-
ceded by an adjective denoting a material, it means a grand-
stand the essential members of which, exclusive of seating,
are of the material designated.

3.3.96 Gridiron. The structural framing over a stage sup-
porting equipment for hanging or flying scenery and other
stage effects.

3.3.97 Gross Floor Area. See 3.3.16.2.1.
3.3.98 Gross Leasable Area. See 3.3.16.3.

3.3.99 Guard. A vertical protective barrier erected along
exposed edges of stairways, balconies, and similar areas.
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3.3.100 Guest Room. An accommodation combining liv-
ing, sleeping, sanitary, and storage facilities within a com-
partment.

3.3.101 Guest Suite. An accommodation with two or more
contiguous rooms comprising a compartment, with or with-
out doors between such rooms, that provides living, sleeping,
sanitary, and storage facilities.

3.3.102 Handrail. A bar, pipe, or similar member designed
to furnish persons with a handhold.

3.3.103 Hardware.

3.3.103.1 Fire Exit Hardware. A door-latching as-
sembly incorporating a device that releases the latch
upon the application of a force in the direction of egress
travel and provides fire protection where used as part
of a fire door assembly.

3.3.103.2 Panic Hardware. A door-latching assembly
incorporating a device that releases the latch upon the
application of a force in the direction of egress travel.

3.3.104 Hazardous Area. See 3.3.16.4.
3.3.105 Health Care Occupancy. See 3.3.152.7.

3.3.106* Heat Release Rate (HRR). The rate at which
heat energy is generated by burning.

A.3.3.106 Heat Release Rate (HRR). The heat release rate
of a fuel is related to its chemistry, physical form, and
availability of oxidant and is ordinarily expressed as British
thermal units per second (Btu/s) or kilowatts (kW).

Chapter 40 and Chapter 42 include detailed provisions
on high hazard industrial and storage occupancies.

3.3.107 High Hazard Industrial Occupancy. See
3.3.152.8.2.

3.3.108 High-Rise Building. See 3.3.27.7.
3.3.109 Historic Building. See 3.3.27.8.

3.3.110 Home.

3.3.110.1% Day-Care Home. A building or portion of
a building in which more than 3 but not more than 12
clients receive care, maintenance, and supervision, by
other than their relative(s) or legal guardians(s), for less
than 24 hours per day.

A.3.3.110.1 Day-Care Home. A day-care home is gen-
erally located within a dwelling unit.

3.3.110.2 Nursing Home. A building or portion of a
building used on a 24-hour basis for the housing and
nursing care of four or more persons who, because of
mental or physical incapacity, might be unable to pro-
vide for their own needs and safety without the assis-
tance of another person.

3.3.111 Horizontal Exit. See 3.3.62.1.

3.3.112 Hospital. A building or portion thereof used on a
24-hour basis for the medical, psychiatric, obstetrical, or
surgical care of four or more inpatients.

3.3.113* Hotel. A building or groups of buildings under
the same management in which there are sleeping accommo-
dations for more than 16 persons and primarily used by
transients for lodging with or without meals.

A.3.3.113 Hotel. So-called apartment hotels should be clas-
sified as hotels because they are potentially subject to the
same transient occupancy as hotels. Transients are those who
occupy accommodations for less than 30 days.

3.3.114 Illuminated.
3.3.114.1*% Externally Illuminated. Refers to an illu-
mination source that is contained outside of the device
or sign legend area that is to be illuminated.
A.3.3.114.1 Externally Illuminated. The light source
is typically a dedicated incandescent or fluorescent
source.
3.3.114.2% Internally Illuminated. Refers to an illumi-
nation source that is contained inside the device or
legend that is illuminated.
A.3.3.114.2 Internally Illuminated. The light source is
typically incandescent, fluorescent, electroluminescent,
photoluminescent, light-emitting diodes, or self-lumi-
nous.

3.3.115 Impractical Evacuation Capability. See 3.3.57.1.

3.3.116 Incapacitation. A condition under which humans
do not function adequately and become unable to escape
untenable conditions.

3.3.117 Industrial Occupancy. See 3.3.152.8.
3.3.118 Input Data Specification. See 3.3.208.2.
3.3.119 Interior Ceiling Finish. See 3.3.120.1.

3.3.120* Interior Finish. The exposed surfaces of walls,
ceilings, and floors within buildings.

A.3.3.120 Interior Finish. Interior finish is not intended
to apply to surfaces within spaces such as those that are
concealed or inaccessible. Furnishings that, in some cases,
might be secured in place for functional reasons should not
be considered as interior finish.

3.3.120.1 Interior Ceiling Finish. The interior finish
of ceilings.

3.3.120.2% Interior Floor Finish. The interior finish
of floors, ramps, stair treads and risers, and other walk-
ing surfaces.
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A.3.3.120.2 Interior Floor Finish. Interior floor finish
includes coverings applied over a normal finished floor
or stair treads and risers.

3.3.120.3 Interior Wall Finish. The interior finish of
columns, fixed or movable walls, and fixed or movable
partitions.

3.3.121 Interior Floor Finish. See 3.3.120.2.
3.3.122 Interior Wall Finish. See 3.3.120.3.
3.3.123 Internally Illuminated. See 3.3.114.2.
3.3.124 Legitimate Stage. See 3.3.210.1.
3.3.125 Level of Exit Discharge. See 3.3.64.1.

3.3.126 Life Safety Evaluation. A written review dealing
with the adequacy of life safety features relative to fire,
storm, collapse, crowd behavior, and other related safety
considerations.

3.3.127 Limited Access Structure. See 3.3.217.3.
3.3.128 Limited Care Facility. See 3.3.69.2.

3.3.129 Limited-Combustible (Material). See 3.3.135.2.
3.3.130 Living Area. See 3.3.16.5.

3.3.131 Load.

3.3.131.1* Fuel Load. The total quantity of combusti-
ble contents of a building, space, or fire area.

A.3.3.131.1 Fuel Load. Fuel load includes interior fin-
ish and trim.

3.3.131.2 Occupant Load. The total number of per-
sons that might occupy a building or portion thereof at
any one time.

3.3.132 Lodging or Rooming House. A building or por-
tion thereof that does not qualify as a one- or two-family
dwelling, that provides sleeping accommodations for a total
of 16 or fewer people on a transient or permanent basis,
without personal care services, with or without meals, but
without separate cooking facilities for individual occupants.

3.3.133 Mall. A roofed or covered common pedestrian area
within a mall building that serves as access for two or more
tenants and does not exceed three levels that are open to
each other.

3.3.134 Mall Building. See 3.3.27.9.

3.3.135 Material.

3.3.135.1 Combustible (Material). A material that, in
the form in which it is used and under the conditions
anticipated, will ignite and burn; a material that does
not meet the definition of noncombustible or limited-
combustible.

3.3.135.2% Limited-Combustible (Material). Refers to
a building construction material not complying with the
definition of noncombustible (see 3.3.135.3 ) that, in
the form in which it is used, has a potential heat value
not exceeding 8140 kJ/kg (3500 Btu/lb), where tested
in accordance with NFPA 259, Standard Test Method
for Potential Heat of Building Materials, and includes
(1) materials having a structural base of noncombustible
material, with a surfacing not exceeding a thickness of
3.2 mm ( in.) that has a flame spread index not greater
than 50; and (2) materials, in the form and thickness
used, other than as described in (1), having neither a
flame spread index greater than 25 nor evidence of
continued progressive combustion, and of such compo-
sition that surfaces that would be exposed by cutting
through the material on any plane would have neither
a flame spread index greater than 25 nor evidence of
continued progressive combustion. [220:2.1]

A.3.3.135.2 Limited-Combustible (Material). Materi-
als subject to increase in combustibility or flame spread
index beyond the limits herein established through the
effects of age, moisture, or other atmospheric condition
are considered combustible. See NFPA 259, Standard
Test Method for Potential Heat of Building Materials
and NFPA 220, Standard on Types of Building Construc-
tion.

3.3.135.3 Noncombustible (Material). Refers to a ma-
terial that, in the form in which it is used and under the
conditions anticipated, does not ignite, burn, support
combustion, or release flammable vapors, when sub-
jected to fire or heat. Materials that are reported as
passing ASTM E 136, Standard Test Method for Behav-
ior of Materials in a Vertical Tube Furnace at 750
Degrees C, are considered noncombustible materials.

3.3.135.4 Weathered-Membrane Material. Mem-
brane material that has been subjected to not less than
3000 hours in a weatherometer in accordance with
ASTM G 155, Standard Practice for Operating Xenon
Arc Light Apparatus for Exposure of Non-Metallic Ma-
terials, or approved equivalent.

3.3.136* Means of Egress. A continuous and unobstructed
way of travel from any point in a building or structure to a
public way consisting of three separate and distinct parts:
(1) the exit access, (2) the exit, and (3) the exit discharge.

A.3.3.136 Means of Egress. A means of egress comprises
the vertical and horizontal travel and includes intervening
room spaces, doorways, hallways, corridors, passageways,
balconies, ramps, stairs, elevators, enclosures, lobbies, esca-
lators, horizontal exits, courts, and yards.

3.3.136.1 Accessible Means of Egress. A means of

egress that provides an accessible route to an area of
refuge, a horizontal exit, or a public way.
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3.3.137 Means of Escape. A way out of a building or
structure that does not conform to the strict definition of
means of egress but does provide an alternate way out.

3.3.138 Membrane. For the purposes of membrane struc-
tures, thin, flexible, water-impervious material capable of
being supported by an air pressure of 38 mm (1% in.) water
column.

3.3.139 Membrane Structure. See 3.3.217.4.
3.3.140 Mercantile Occupancy. See 3.3.152.9.

3.3.141 Mezzanine. An intermediate level between the
floor and the ceiling of any room or space.

if 3.3.142 Mixed Occupancy. See 3.3.152.10.

3.3.143* Modification. The reconfiguration of any space,
the addition or elimination of any door or window, the recon-
figuration or extension of any system, or the installation of
any additional equipment.

A.3.3.143 Modification. Modification does not include re-
pair or replacement of interior finishes.

3.3.144 Multilevel Play Structure. See 3.3.217.5.
3.3.145 Multiple Occupancy. See 3.3.152.11.

3.3.146 Multiple Station Alarm Device. Two or more sin-
gle-station alarm devices that can be interconnected so that
actuation of one causes all integral audible alarms to operate;
or one single-station alarm device having connections to
other detectors or to a manual fire alarm box. [72:1.4]

3.3.147 Multipurpose Assembly Occupancy. See
3.3.152.2.1.

3.3.148 Net Floor Area. See 3.3.16.2.2.
3.3.149 Noncombustible (Material). See 3.3.135.3.
3.3.150 Nursing Home. See 3.3.110.2.

3.3.151% Objective. A requirement that needs to be met to
achieve a goal.

A.3.3.151 Objective. Objectives define a series of actions
necessary to make the achievement of a goal more likely.
Objectives are stated in more specific terms than goals and
are measured on a more quantitative, rather than qualitative,
basis.

3.3.152 Occupancy. The purpose for which a building or
portion thereof is used or intended to be used.

3.3.152.1*% Ambulatory Health Care Occupancy. A
building or portion thereof used to provide services or
treatment simultaneously to four or more patients that

provides, on an outpatient basis, one or more of the
following: (1) Treatment for patients that renders the
patients incapable of taking action for self-preservation
under emergency conditions without the assistance of
others; (2) Anesthesia that renders the patients incapable
of taking action for self-preservation under emergency
conditions without the assistance of others; (3) Emer-
gency or urgent care for patients who, due to the nature
of their injury or illness, are incapable of taking action
for self-preservation under emergency conditions with-
out the assistance of others.

A.3.3.152.1 Ambulatory Health Care Occupancy. It
is not the intent that occupants be considered to be
incapable of self-preservation just because they are in
a wheelchair or use assistive walking devices such as
a cane, a walker, or crutches. Rather it is the intent to
address emergency care centers that receive patients
who have been rendered incapable of self-preservation
due to the emergency, such as being rendered uncon-
scious as a result of an accident or being unable to move
oneself due to sudden illness.

3.3.152.2% Assembly Occupancy. An occupancy (1)
used for a gathering of 50 or more persons for delibera-
tion, worship, entertainment, eating, drinking, amuse-
ment, awaiting transportation, or similar uses; or (2)
used as a special amusement building, regardless of
occupant load.

A.3.3.152.2 Assembly Occupancy. Assembly occu-
pancies might include the following:

(1) Armories
(2) Assembly halls
(3) Auditoriums
(4) Bowling lanes
(5) Club rooms
(6) College and university classrooms, 50 persons and
over
(7) Conference rooms
(8) Courtrooms
(9) Dance halls
(10) Drinking establishments
(11) Exhibition halls
(12) Gymnasiums
(13) Libraries
(14) Mortuary chapels
(15) Motion picture theaters
(16) Museums
(17) Passenger stations and terminals of air, surface,
underground, and marine public transportation
facilities
(18) Places of religious worship
(19) Pool rooms
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(20) Recreation piers

(21) Restaurants

(22) Skating rinks

(23) Special amusement buildings regardless of occu-
pant load

(24) Theaters

Assembly occupancies are characterized by the
presence or potential presence of crowds with attendant
panic hazard in case of fire or other emergency. They
are generally open or occasionally open to the public,
and the occupants, who are present voluntarily, are not
ordinarily subject to discipline or control. Such build-
ings are ordinarily occupied by able-bodied persons and
are not used for sleeping purposes. Special conference
rooms, snack areas, and other areas incidental to, and
under the control of, the management of other occupanc-
ies, such as offices, fall under the 50-person limitation.

Restaurants and drinking establishments with an
occupant load of fewer than 50 persons should be classi-
fied as mercantile occupancies.

For special amusement buildings, see 12.4.7 and
13.4.7.

3.3.152.2.1 Multipurpose Assembly Occupancy. An
assembly room designed to accommodate temporarily
any of several possible assembly uses.

3.3.152.3*% Business Occupancy. An occupancy used
for account and record keeping or the transaction of
business other than mercantile.

A.3.3.152.3 Business Occupancy. Business occupan-
cies include the following:

(1) Air traffic control towers (ATCTs)

(2) City halls

(3) College and university instructional buildings,
classrooms under 50 persons, and instructional lab-
oratories

(4) Courthouses

(5) Dentists’ offices

(6) Doctors’ offices

(7) General offices

(8) Outpatient clinics, ambulatory

(9) Town halls

Doctors’ and dentists’ offices are included, unless
of such character as to be classified as ambulatory health
care occupancies. (See 3.3.152.1.)

Birth centers should be classified as business
occupancies if they are occupied by fewer than four
patients, not including infants, at any one time; do not
provide sleeping facilities for four or more occupants;
and do not provide treatment procedures that render
four or more patients, not including infants, incapable
of self-preservation at any one time. For birth centers

occupied by patients not meeting these parameters, see
Chapter 18 or Chapter 19, as appropriate.

Service facilities common to city office buildings
such as newsstands, lunch counters serving fewer than
50 persons, barber shops, and beauty parlors are in-
cluded in the business occupancy group.

City halls, town halls, and courthouses are included
in this occupancy group insofar as their principal
function is the transaction of public business and the
keeping of books and records. Insofar as they are used
for assembly purposes, they are classified as assembly
occupancies.

3.3.152.4% Day-Care Occupancy. An occupancy in
which four or more clients receive care, maintenance,
and supervision, by other than their relatives or legal
guardians, for less than 24 hours per day.

A.3.3.152.4 Day-Care Occupancy. Day-care occupan-
cies include the following:

(1) Adult day-care occupancies, except where part of
a health care occupancy

(2) Child day-care occupancies

(3) Day-care homes

(4) Kindergarten classes that are incidental to a child
day-care occupancy

(5) Nursery schools

In areas where public schools offer only half-day
kindergarten programs, many child day-care occupan-
cies offer state-approved kindergarten classes for chil-
dren who need full-day care. Because these classes are
normally incidental to the day-care occupancy, the re-
quirements of the day-care occupancy should be fol-
lowed.

3.3.152.5% Detention and Correctional Occupancy.
An occupancy used to house four or more persons under
varied degrees of restraint or security where such occu-
pants are mostly incapable of self-preservation because
of security measures not under the occupants’ control.

A.3.3.152.5 Detention and Correctional Occupancy.
Detention and correctional occupancies include the fol-
lowing:

(1) Adult and juvenile substance abuse centers
(2) Adult and juvenile work camps

(3) Adult community residential centers

(4) Adult correctional institutions

(5) Adult local detention facilities

(6) Juvenile community residential centers

(7) Juvenile detention facilities

(8) Juvenile training schools

3.3.152.6* Educational Occupancy. An occupancy
used for educational purposes through the twelfth grade
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by six or more persons for 4 or more hours per day or
more than 12 hours per week.

A.3.3.152.6 Educational Occupancy. Educational oc-
cupancies include the following:

(1) Academies
(2) Kindergartens
(3) Schools

An educational occupancy is distinguished from an
assembly occupancy in that the same occupants are
regularly present.

3.3.152.7*% Health Care Occupancy. An occupancy
used for purposes of medical or other treatment or care
of four or more persons where such occupants are mostly
incapable of self-preservation due to age, physical or
mental disability, or because of security measures not
under the occupants’ control.

A.3.3.152.7 Health Care Occupancy. Health care oc-
cupancies include the following:

(1) Ambulatory health care facilities
(2) Hospitals

(3) Limited care facilities

(4) Nursing homes

Occupants of health care occupancies typically
have physical or mental illness, disease, or infirmity.
They also include infants, convalescents, or infirm aged
persons.

3.3.152.8% Industrial Occupancy. An occupancy in
which products are manufactured or in which pro-
cessing, assembling, mixing, packaging, finishing, dec-
orating, or repair operations are conducted.
A.3.3.152.8 Industrial Occupancy. Industrial occu-
pancies include the following:

(1) Dry cleaning plants
(2) Factories of all kinds
(3) Food processing plants
(4) Gas plants
(5) Hangars (for servicing/maintenance)
(6) Laundries
(7) Power plants
(8) Pumping stations
(9) Refineries

(10) Sawmills

(11) Telephone exchanges

In evaluating the appropriate classification of labo-
ratories, the authority having jurisdiction should treat
each case individually based on the extent and nature
of the associated hazards. Some laboratories are classi-
fied as occupancies other than industrial, for example,
a physical therapy laboratory or a computer laboratory.

3.3.152.8.1* General Industrial Occupancy. An in-

Copyright National Fire Protection Association
Provided by IHS under license with NFPA
No reproduction or networking permitted without license from IHS

dustrial occupancy in which ordinary and low hazard
industrial operations are conducted in buildings of con-
ventional design suitable for various types of industrial
processes.

A.3.3.152.8.1 General Industrial Occupancy. General
industrial occupancies include multistory buildings
where floors are occupied by different tenants or build-
ings suitable for such occupancy and, therefore, are
subject to possible use for types of industrial processes
with a high density of employee population.

3.3.152.8.2*% High Hazard Industrial Occupancy. An
industrial occupancy in which industrial operations that
include high hazard materials, processes, or contents
are conducted.

A.3.3.152.8.2 High Hazard Industrial Occupancy. A
high hazard occupancy includes occupancies where gas-
oline and other flammable liquids are handled, used, or
stored under such conditions that involve possible re-
lease of flammable vapors; where grain dust, wood flour
or plastic dusts, aluminum or magnesium dust, or other
explosive dusts are produced; where hazardous chemi-
cals or explosives are manufactured, stored, or handled;
where cotton or other combustible fibers are processed
or handled under conditions that might produce flam-
mable flyings; and where other situations of similar
hazard exist. Chapter 40 and Chapter 42 include detailed
provisions on high hazard industrial and storage
occupancies.

3.3.152.8.3 Special-Purpose Industrial Occupancy.
An industrial occupancy in which ordinary and low
hazard industrial operations are conducted in buildings
designed for, and suitable only for, particular types of
operations, characterized by a relatively low density of
employee population, with much of the area occupied
by machinery or equipment.

3.3.152.9% Mercantile Occupancy. An occupancy
used for the display and sale of merchandise.

A.3.3.152.9 Mercantile Occupancy. Mercantile occu-
pancies include the following:

(1) Auction rooms

(2) Department stores

(3) Drugstores

(4) Restaurants with fewer than 50 persons
(5) Shopping centers

(6) Supermarkets

Office, storage, and service facilities incidental to
the sale of merchandise and located in the same building
should be considered part of the mercantile occupancy
classification.

3.3.152.10 Mixed Occupancy. A multiple occupancy
where the occupancies are intermingled.
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3.3.152.11 Multiple Occupancy. A building or struc-
ture in which two or more classes of occupancy exist.

3.3.152.12% Residential Occupancy. An occupancy
that provides sleeping accommodations for purposes
other than health care or detention and correctional.

A.3.3.152.12 Residential Occupancy. Residential oc-
cupancies are treated as separate occupancies in this
Code as follows:

(1) One- and two-family dwellings (Chapter 24)

(2) Lodging or rooming houses (Chapter 26)

(3) Hotels, motels, and dormitories (Chapter 28 and
Chapter 29)

(4) Apartment buildings (Chapter 30 and Chapter 31)

3.3.152.13* Residential Board and Care Occupancy.
A building or portion thereof that is used for lodging
and boarding of four or more residents, not related by
blood or marriage to the owners or operators, for the
purpose of providing personal care services.

A.3.3.152.13 Residential Board and Care Occupancy.
The following are examples of facilities that are classi-
fied as residential board and care occupancies:

(1) A group housing arrangement for physically or
mentally handicapped persons who normally attend
school in the community, attend worship in the com-
munity, or otherwise use community facilities

(2) A group housing arrangement for physically or
mentally handicapped persons who are undergoing
training in preparation for independent living, for
paid employment, or for other normal community
activities

(3) A group housing arrangement for the elderly that
provides personal care services but that does not
provide nursing care

(4) Facilities for social rehabilitation, alcoholism, drug
abuse, or mental health problems that contain a
group housing arrangement and that provide per-
sonal care services but do not provide acute care

(5) Assisted living facilities

(6) Other group housing arrangements that provide per-
sonal care services but not nursing care

3.3.152.14 Separated Occupancy. A multiple occu-
pancy where the occupancies are separated by fire resis-
tance—rated assemblies.

3.3.152.15% Storage Occupancy. An occupancy used
primarily for the storage or sheltering of goods, mer-
chandise, products, vehicles, or animals.

A.3.3.152.15 Storage Occupancy. Storage occupanc-
ies include the following:

(1) Barns
(2) Bulk oil storage
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(3) Cold storage

(4) Freight terminals

(5) Grain elevators

(6) Hangars (for storage only)

(7) Parking structures

(8) Stables

(9) Truck and marine terminals
(10) Warehouses

Storage occupancies are characterized by the pres-
ence of relatively small numbers of persons in propor-
tion to the area.

3.3.153 Occupant Characteristics. The abilities or behav-
iors of people before and during a fire.

3.3.154 Occupant Load. See 3.3.131.2.
3.3.155 Occupiable Story. See 3.3.214.1.

3.3.156 Open-Air Mercantile Operation. An operation
conducted outside of all structures, with the operations area
devoid of all walls and roofs except for small, individual,
weather canopies.

3.3.157 Open Parking Structure. See 3.3.217.7.
3.3.158 Open Structure. See 3.3.217.6.

3.3.159* QOutside Stair. A stair with not less than one side
open to the outer air.

A.3.3.159 Outside Stair. See 7.2.2.
3.3.160 Panic Hardware. See 3.3.103.2.

3.3.161* Performance Criteria. Threshold values on
measurement scales that are based on quantified perfor-
mance objectives.

A.3.3.161 Performance Criteria. Performance criteria are
stated in engineering terms. Engineering terms include tem-
peratures, radiant heat flux, and levels of exposure to fire
products. Performance criteria provide threshold values used
to evaluate a proposed design.

3.3.162 Permanent Structure. See 3.3.217.8.

3.3.163* Personal Care. The care of residents who do not
require chronic or convalescent medical or nursing care.

A.3.3.163 Personal Care. Personal care involves responsi-
bility for the safety of the resident while inside the building.
Personal care might include daily awareness by management
of the resident’s functioning and whereabouts, making and
reminding a resident of appointments, the ability and readi-
ness for intervention in the event of a resident experiencing
a crisis, supervision in the areas of nutrition and medication,
and actual provision of transient medical care.
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3.3.164* Photoluminescent. Having the property of emit-
ting light that continues for a length of time after excitation
by visible or invisible light has been removed.

A.3.3.164 Photoluminescent. The light source is consid-
ered internally illuminated.

3.3.165 Pinrail. A rail on or above a stage through which
belaying pins are inserted and to which lines are fastened.

3.3.166* Platform. The raised area within a building used
for the presentation of music, plays, or other entertainment.

A.3.3.166 Platform. Platforms also include the head tables
for special guests; the raised area for lecturers and speakers;
boxing and wrestling rings; theater-in-the-round; and for
similar purposes wherein there are no overhead drops, pieces
of scenery, or stage effects other than lighting and a screening
valance. A platform is not intended to be prohibited from
using a curtain as a valance to screen or hide the electric
conduit, lighting track, or similar fixtures, nor is a platform
prohibited from using curtains that are used to obscure the
back wall of the stage; a curtain between the auditorium and
the stage (grand or house curtain), a maximum of four leg
drops; or a valance to screen light panels, plumbing, and
similar equipment from view.

3.3.166.1 Temporary Platform. A platform erected
within an area for not more than 30 days.

3.3.167 Plenum. A compartment or chamber to which one
or more air ducts are connected and that forms part of the
air-distribution system.

3.3.168 Point of Safety. A location that (a) is exterior to
and away from a building; or (b) is within a building of
any type construction protected throughout by an approved
automatic sprinkler system and that is either (1) within an
exit enclosure meeting the requirements of this Code, or (2)
within another portion of the building that is separated by
smoke barriers in accordance with Section 8.5, with not less
than a Y2-hour fire resistance rating, and that portion of the
building has access to a means of escape or exit that conforms
to the requirements of this Code and does not necessitate
return to the area of fire involvement; or (c) is within a
building of Type I, Type 11(222), Type II(111), Type III(211),
Type 1V, or Type V(111) construction (see 8.2.1.2) and is
either (1) within an exit enclosure meeting the requirements
of this Code, or (2) within another portion of the building
that is separated by smoke barriers in accordance with Sec-
tion 8.5, with not less than a '5-hour fire resistance rating,
and that portion of the building has access to a means of
escape or exit that conforms to the requirements of this
Code and does not necessitate return to the area of fire
involvement.

3.3.169 Previously Approved. That which was acceptable
to the authority having jurisdiction prior to the date this
edition of the Code went into effect.

3.3.170 Private Party Tent. See 3.3.222.1.

3.3.171 Professional Engineer. A person registered or li-
censed to practice engineering in a jurisdiction, subject to
all laws and limitations imposed by the jurisdiction.

3.3.172 Prompt Evacuation Capability. See 3.3.57.2.

3.3.173* Proposed Design. A design developed by a de-
sign team and submitted to the authority having jurisdiction
for approval.

A.3.3.173 Proposed Design. The design team might de-
velop a number of trial designs that will be evaluated to
determine whether they meet the performance criteria. One
of the trial designs will be selected from those that meet the
performance criteria for submission to the authority having
jurisdiction as the proposed design.

The proposed design is not necessarily limited to fire
protection systems and building features. It also includes
any component of the proposed design that is installed,
established, or maintained for the purpose of life safety,
without which the proposed design could fail to achieve
specified performance criteria. Therefore, the proposed de-
sign often includes emergency procedures and organizational
structures that are needed to meet the performance criteria
specified for the proposed design.

3.3.174 Proscenium Wall. See 3.3.229.2.

3.3.175 Public Way. A street, alley, or other similar parcel
of land essentially open to the outside air deeded, dedicated,
or otherwise permanently appropriated to the public for pub-
lic use and having a clear width and height of not less than
3050 mm (120 in.).

3.3.176* Ramp. A walking surface that has a slope steeper
than 1 in 20.

A3.3.176 Ramp. See 7.2.5.

3.3.177 Rating.

3.3.177.1 Fire Protection Rating. The designation in-
dicating the duration of the fire test exposure to which
a fire door assembly or fire window assembly was ex-
posed and for which it met all the acceptance criteria
as determined in accordance with NFPA 252, Standard
Methods of Fire Tests of Door Assemblies, or NFPA
257, Standard on Fire Test for Window and Glass Block
Assemblies, respectively.

3.3.177.2 Fire Resistance Rating. The time, in mi-
nutes or hours, that materials or assemblies have with-
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stood a fire exposure as determined by the tests or
methods based on tests, prescribed by this Code.

3.3.178 Registered Architect. A person licensed to prac-
tice architecture in a jurisdiction, subject to all laws and
limitations imposed by the jurisdiction.

3.3.179 Registered Design Professional (RDP). An indi-
vidual who is registered or licensed to practice his/her respec-
tive design profession as defined by the statutory
requirements of the professional registration laws of the state
or jurisdiction in which the project is to be constructed.

3.3.180 Regular Stage. See 3.3.210.2.

3.3.181 Residential Board and Care Occupancy. See
3.3.152.13.

3.3.182 Residential Board and Care Resident. A person
who receives personal care and resides in a residential board
and care facility.

3.3.183 Residential Occupancy. See 3.3.152.12.

3.3.184 Safe Location. A location remote or separated
from the effects of a fire so that such effects no longer pose
a threat.

3.3.185 Safety Factor. A factor applied to a predicted value
to ensure that a sufficient safety margin is maintained.

3.3.186 Safety Margin. The difference between a pre-
dicted value and the actual value where a fault condition is
expected.

3.3.187 Sally Port (Security Vestibule). A compartment
provided with two or more doors where the intended purpose
is to prevent continuous and unobstructed passage by
allowing the release of only one door at a time.

3.3.188 Seating.

3.3.188.1% Festival Seating. A form of audience/spec-
tator accommodation in which no seating, other than a
floor or ground surface, is provided for the audience/
spectators gathered to observe a performance.

A.3.3.188.1 Festival Seating. Festival seating de-
scribes situations in assembly occupancies where live
entertainment events are held that are expected to result
in overcrowding and high audience density that can
compromise public safety. It is not the intent to apply
the term festival seating to exhibitions; sports events;
dances; conventions; and bona fide political, religious,
and educational events. Assembly occupancies with 1.4
m? (15 ft%) or more per person should not be considered
festival seating.

3.3.188.2 Fixed Seating. Seating that is secured to the
building structure.
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3.3.188.3 Folding and Telescopic Seating. A structure
that is used for tiered seating of persons and whose
overall shape and size can be reduced, without being
dismantled, for purposes of moving or storing.

3.3.188.4 Smoke-Protected Assembly Seating. Seat-
ing served by means of egress that is not subject to
smoke accumulation within or under the structure.

3.3.189 Self-Closing. Equipped with an approved device
that ensures closing after opening.

3.3.190* Self-Luminous. Illuminated by a self-contained
power source and operated independently of external power
sources.

A.3.3.190 Self-Luminous. An example of a self-contained
power source is tritium gas. Batteries do not qualify as a
self-contained power source. The light source is typically
contained inside the device.

3.3.191*% Self-Preservation (Day-Care Occupancy). The
ability of a client to evacuate a day-care occupancy without
direct intervention by a staff member.

A.3.3.191 Self-Preservation (Day-Care Occupancy). Ex-
amples of clients who are incapable of self-preservation
include infants, clients who are unable to use stairs because
of confinement to a wheelchair or other physical disability,
and clients who cannot follow directions or a group to the
outside of a facility due to mental or behavioral disorders.
It is the intent of this Code to classify children under the
age of 24 months as incapable of self-preservation. Examples
of direct intervention by staff members include carrying a
client, pushing a client outside in a wheelchair, and guiding
aclient by direct hand-holding or continued bodily contact. If
clients cannot exit the building by themselves with minimal
intervention from staff members, such as verbal orders, clas-
sification as incapable of self-preservation should be consid-
ered.

3.3.192 Sensitivity Analysis. See 3.3.12.1.
3.3.193 Separate Atmosphere. See 3.3.20.2.
3.3.194 Separated Occupancy. See 3.3.152.14.

3.3.195 Severe Mobility Impairment. The ability to move
to stairs but without the ability to use the stairs.

3.3.196 Single-Station Alarm. See 3.3.9.1.
3.3.197 Slow Evacuation Capability. See 3.3.57.3.
3.3.198 Smoke Alarm. See 3.3.9.2.

3.3.199 Smoke Barrier. See 3.3.23.2.

3.3.200 Smoke Compartment. See 3.3.35.2.
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3.3.201 Smoke Detector. A device that detects visible or
invisible particles of combustion. [72:1.4]

3.3.202* Smoke Partition. A continuous membrane that
is designed to form a barrier to limit the transfer of smoke.

A.3.3.202 Smoke Partition. A smoke partition is not re-
quired to have a fire resistance rating.

3.3.203* Smokeproof Enclosure. A stair enclosure de-
signed to limit the movement of products of combustion
produced by a fire.

A.3.3.203 Smokeproof Enclosure. For further guidance,
see the following publications:

(1) ASHRAE Handbook and Product Directory—
Fundamentals

(2) Design of Smoke Management Systems, by Klote and
Milke

(3) NFPA 105, Standard for the Installation of Smoke Door
Assemblies

3.3.204 Smoke-Protected Assembly Seating. See
3.3.188.4.

3.3.205 Special Amusement Building. See 3.3.27.10.

3.3.206 Special Inspection. Services provided by a quali-
fied person, retained by the owner and approved by the
authority having jurisdiction, who observes the installation
and witnesses the pretesting and operation of the system or
systems.

3.3.207 Special-Purpose Industrial Occupancy. See
3.3.152.8.3.

3.3.208 Specification.

3.3.208.1% Design Specification. A building charac-
teristic and other conditions that are under the control
of the design team.

A.3.3.208.1 Design Specification. Design specifica-
tions include both hardware and human factors, such
as the conditions produced by maintenance and training.
For purposes of performance-based design, the design
specifications of interest are those that affect the ability
of the building to meet the stated goals and objectives.

3.3.208.2 Input Data Specification. Information re-
quired by the verification method.

3.3.209 Staff (Residential Board and Care). Persons who
provide personal care services, supervision, or assistance.

3.3.210 Stage. A space within a building used for entertain-
ment and utilizing drops or scenery or other stage effects.

3.3.210.1 Legitimate Stage. A stage with a height
greater than 15 m (50 ft) measured from the lowest

point on the stage floor to the highest point of the roof
or floor deck above.

3.3.210.2 Regular Stage. A stage with a height of 15
m (50 ft) or less measured from the lowest point on the
deck above.

3.3.211 Stakeholder. An individual, or representative of
same, having an interest in the successful completion of a
project.

3.3.212 Standpipe System. See 3.3.218.2.
3.3.213 Storage Occupancy. See 3.3.152.15.

3.3.214 Story. The portion of a building located between
the upper surface of a floor and the upper surface of the
floor or roof next above.

3.3.214.1% Occupiable Story. A story occupied by
people on a regular basis.

A.3.3.214.1 Occupiable Story. Stories used exclu-
sively for mechanical equipment rooms, elevator pent-
houses, and similar spaces are not occupiable stories.

3.3.215 Street. A public thoroughfare that has been dedi-
cated for vehicular use by the public and can be used for
access by fire department vehicles.

3.3.216*% Street Floor. A story or floor level accessible
from the street or from outside a building at ground level,
with the floor level at the main entrance located not more
than three risers above or below ground level and arranged
and utilized to qualify as the main floor.

A.3.3.216 Street Floor. Where, due to differences in street
levels, two or more stories are accessible from the street,
each is a street floor. Where there is no floor level within
the specified limits for a street floor above or below ground
level, the building has no street floor.

3.3.217* Structure. That which is built or constructed.

A.3.3.217 Structure. The term structure is to be under-
stood as if followed by the words or portion thereof. (See
also Building, A.3.3.27.)

3.3.217.1 Air-Inflated Structure. A structure whose
shape is maintained by air pressure in cells or tubes
forming all or part of the enclosure of the usable area
and in which the occupants are not within the pressur-
ized area used to support the structure.

3.3.217.2% Air-Supported  Structure. A  structure
whose shape is maintained by air pressure and in which
occupants are within the elevated pressure area.

A.3.3.217.2 Air-Supported Structure. A cable-
restrained air-supported structure is one in which the
uplift is resisted by cables or webbing that is anchored
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by various methods to the membrane or that might be
an integral part of the membrane. It is not a tensioned-
membrane structure.

3.3.217.3 Limited Access Structure. A structure or
portion of a structure lacking access openings.

3.3.217.4 Membrane Structure. A building or portion
of abuilding incorporating an air-inflated, air-supported,
tensioned-membrane structure; a membrane roof; or a
membrane-covered rigid frame to protect habitable or
usable space.

3.3.217.5 Multilevel Play Structure. A structure that
consists of tubes, slides, crawling areas, and jumping
areas that is located within a building and is used for
climbing and entertainment, generally by children.

3.3.217.6* Open Structure. A structure that supports
equipment and operations not enclosed within building
walls.

A.3.3.217.6 Open Structure. Open structures are often
found in oil refining, chemical processing, or power
plants. Roofs or canopies without enclosing walls are
not considered an enclosure.

3.3.217.7 Open Parking Structure. A parking struc-
ture that, at each parking level, has wall openings open
to the atmosphere, for an area of not less than 0.13 m?
(1.4 ft?) for each linear 305 mm (12 in.) of its exterior
perimeter. Such openings are distributed over at least
40 percent of the building perimeter or uniformly over
two opposing sides. Interior wall lines and column lines
are at least 20 percent open, with openings distributed
to provide ventilation.

3.3.217.8 Permanent Structure. A building or struc-
ture that is intended to remain in place for a period of
more than 180 consecutive days.

3.3.217.9 Temporary Structure. A building or struc-
ture not meeting the definition of permanent structure.
(See also 3.3.217.8.)

3.3.217.10 Tensioned-Membrane Structure. A mem-
brane structure incorporating a membrane and a struc-
tural support system such as arches, columns and cables,
or beams wherein the stresses developed in the tensioned
membrane interact with those in the structural support
so that the entire assembly acts together to resist the
applied loads.

3.3.217.11*% Underground Structure. A structure or
portions of a structure in which the floor level is below
the level of exit discharge.

A.3.3.217.11 Underground Structure. In determining
openings in exterior walls, doors or access panels are
permitted to be included. Windows are also permitted to
be included if they are openable or provide a breakable
glazed area.

3.3.217.12 Water-Surrounded Structure. A structure
fully surrounded by water.

3.3.218 System.

3.3.218.1 Elevator Evacuation System. A system, in-
cluding a vertical series of elevator lobbies and associ-
ated elevator lobby doors, an elevator shaft(s), and a
machine room(s), that provides protection from fire ef-
fects for elevator passengers, people waiting to use ele-
vators, and elevator equipment so that elevators can be
used safely for egress.

3.3.218.2 Standpipe System. An arrangement of pip-
ing, valves, hose connections, and allied equipment in-
stalled in a building or structure, with the hose
connections located in such a manner that water can be
discharged in streams or spray patterns through attached
hose and nozzles, for the purpose of extinguishing a
fire, thereby protecting a building or structure and its
contents in addition to protecting the occupants. This is
accomplished by means of connections to water supply
systems or by means of pumps, tanks, and other equip-
ment necessary to provide an adequate supply of water
to the hose connections. [14:1.4].

3.3.219 Temporary Platform. See 3.3.166.1.
3.3.220 Temporary Structure. See 3.3.217.9.
3.3.221 Tensioned-Membrane Structure. See 3.3.217.10.

3.3.222*% Tent. A temporary structure, the covering of
which is made of pliable material that achieves its support
by mechanical means such as beams, columns, poles, or
arches, or by rope or cables, or both.

A.3.3.222 Tent. A tent might also include a temporary ten-
sioned-membrane structure.

3.3.222.1 Private Party Tent. A tenterected in the yard
of a private residence for entertainment, recreation, din-
ing, a reception, or similar function.

3.3.223 Thermal Barrier. See 3.3.23.3.

3.3.224 Tower. An enclosed independent structure or por-
tion of a building with elevated levels for support of equip-
ment or occupied for observation, control, operation,
signaling, or similar limited use.

3.3.225 Uncertainty Analysis. See 3.3.12.2.
3.3.226 Underground Structure. See 3.3.217.11.

3.3.227 Verification Method. A procedure or process used
to demonstrate or confirm that the proposed design meets
the specified criteria.

3.3.228 Vertical Opening. An opening through a floor or
roof.
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3.3.229 Wall. 3.3.232 Yard. An open, unoccupied space other than a

3.3.229.1 Fire Barrier Wall. A wall. other than a fire court, unobstructed from the ground to the sky on the lot

wall, that has a fire resistance rating. on which a building is situated.

3.3.229.2 Proscenium Wall. The wall that separates

the stage from the auditorium or house. Reference Cited in Commentary

3.3.230 Water-Surrounded Structure See 3.3.217.12. 1. Webster’s Third New International Dictionary of the

English Language, Unabridged.
3.3.231 Weathered-Membrane Material. See 3.3.135.4.
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CHAPTER 4

General

The subjects addressed in Chapter 4 were formerly
part of Chapter 1, General, in editions prior to 2000.
Current NFPA style and format policies dictate that
Chapter 1, now titled Administration, include only
title, scope, purpose, application, equivalency, units
and formulas, and enforcement sections. All other
general provisions are contained in Chapter 4, Gen-
eral.

Within Chapter 4, Sections 4.1, 4.2, and 4.3 ad-
dress goals, objectives, and assumptions and apply to
prescriptive-based and performance-based life safety
designs.

Section 4.4 offers building designers and owners
the prerogative of following the prescriptive require-
ments of the Code or developing an acceptable perfor-
mance-based design, in accordance with Chapter 5
and in careful consultation with the authority having
jurisdiction, or AHJ.

Section 4.5 includes fundamental requirements
that present a qualitative summary of what the other
specific requirements, in total, are supposed to
achieve.

Section 4.6 presents the philosophy associated
with enforcement of the Code—namely, who enforces
itand when it applies to special conditions. Paragraph
4.6.10.2 mandates a warrant of fitness for buildings
that have utilized the performance-based option. The
warrant of fitness verifies for the AH]J that the terms
and conditions that were part of the performance-
based design have not been modified to the point
that the building is unsafe.

Section 4.7 presents the operational details
associated with emergency egress and relocation
drills.

Section 4.8 rounds out the chapter by presenting
emergency plan requirements.
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Section 4.1* Goals

A.4.1 The goals in Section 4.1 reflect the scope of this Code
(see Section 1.1). Other fire safety goals that are outside the
scope of this Code might also need to be considered, such
as property protection and continuity of operations. Compli-
ance with this Code can assist in meeting goals outside of
the Code’s scope.

The goals in Section 4.1 apply regardless of whether
the prescriptive-based option of 4.4.1(1) and 4.4.2 or
the performance-based option of 4.4.1(2) and 4.4.3
is used. For prescriptive-based life safety systems,
compliance with the specifications of Chapter 4 and
Chapters 6 through 42 provides a level of life safety
that meets the goals of Section 4.1. For performance-
based life safety systems, compliance with the goals
needs to be demonstrated in the required documen-
tation package with consideration to not only the
goals but also the objectives (see Section 4.2) and
performance criteria (see Section 5.2) associated with
specific design fire scenarios (see Section 5.5).

4.1.1* Fire and Similar Emergency.

The goal of this Code is to provide an environment for
the occupants that is reasonably safe from fire and similar
emergencies by the following means:

A.4.1.1 Reasonable safety risk is further defined by subse-
quent language in this Code.

(1)* Protection of occupants not intimate with the initial
fire development

A.4.1.1(1) The phrase “intimate with the initial fire devel-
opment” refers to the person(s) at the ignition source or
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36 Chapter 4 « General

first materials burning, not to all persons within the same
room or area.

(2) Improvement of the survivability of occupants intimate
with the initial fire development

4.1.2*% Crowd Movement.

An additional goal is to provide for reasonably safe emer-
gency crowd movement and, where required, reasonably
safe nonemergency crowd movement.

A.4.1.2 An assembly occupancy is an example of an oc-
cupancy where the goal of providing for reasonably safe
emergency and nonemergency crowd movement has applica-
bility. A detention or correctional occupancy is an example
of an occupancy where emergency and nonemergency crowd
movement is better addressed by detention and correctional
facilities specialists than by this Code.

An example of a requirement for nonemergency
crowd movement appears in 12.2.5.4.3 and 13.2.5.4.3,
which apply to assembly occupancies, where access
and egress routes are required to be maintained so
that crowd management, security, and emergency
medical personnel are able to move to any individual
at any time without undue hindrance. However, al-
most all other occupancy chapters remain silent on
the subject of nonemergency crowd movement—
some because the committee made a conscious deci-
sion to omit such information, others, because the
subject has not been discussed at technical committee
meetings. For example, the detention and correc-
tional occupancies chapters deliberately remain si-
lent on the subject because the movement of
residents in occupancies where security concerns are
paramount is best addressed by professionals in the
daily operation of such facilities. It is important to
note that, per the purpose statement in Section 1.2,
the minimum requirements of this Code were devel-
oped with due regard for function. The Code endeav-
ors to avoid requirements that might interfere with
the normal use and occupancy of a building.

Section 4.2 Objectives

As in the case of application of the goals of Section
4.1, the objectives of Section 4.2 apply regardless of
whether the prescriptive-based option of 4.4.1(1) and
4.4.2 or the performance-based option of 4.4.1(2) and
4.4.3 is used. For prescriptive-based life safety sys-
tems, compliance with the specifications of Chapter

4 and Chapters 6 through 42 provides a level of
life safety that meets the objectives of Section 4.2. For
performance-based life safety systems, compliance
with the objectives needs to be demonstrated in
the required documentation with consideration to
not only the objectives but also the goals (see Section
4.1), and performance criteria (see Section 5.2) associ-
ated with specific design fire scenarios (see Section
5.5).

The objectives present requirements that must
be satisfied to achieve the goals of Section 4.1. Objec-
tives are stated in more specific terms than goals and
tend to be more quantitative than qualitative. The
goals of Section 4.1 are general enough to apply to
numerous NFPA documents. The objectives of Sec-
tion 4.2 are more specific to the Life Safety Code itself.
Goals and objectives, taken together, form the initial
targets at which a performance-based life safety sys-
tem can take aim. The goals and objectives alone do
not provide sufficient detail to develop and measure
the performance of a design. Rather, the performance
criteria and other elements of Chapter 5, Perfor-
mance-Based Option, are needed to flesh out the sub-
ject in sufficient detail.

4.2.1 Occupant Protection.

A structure shall be designed, constructed, and maintained
to protect occupants who are not intimate with the initial
fire development for the time needed to evacuate, relocate,
or defend in place.

4.2.2 Structural Integrity.

Structural integrity shall be maintained for the time needed
to evacuate, relocate, or defend in place occupants who are
not intimate with the initial fire development.

4.2.3 Systems Effectiveness.

Systems utilized to achieve the goals of Section 4.1 shall
be effective in mitigating the hazard or condition for which
they are being used, shall be reliable, shall be maintained
to the level at which they were designed to operate, and
shall remain operational.

Section 4.3* Assumption

The protection methods of this Code assume a single fire
source.

A.4.3 Additional assumptions that need to be identified for
a performance-based design are addressed in Chapter 5.
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Section 4.4 - Life Safety Compliance Options 37

For the user of the traditional, prescriptive, specifica-
tion-based requirements, the single fire source as-
sumption is a piece of explanatory material and not
arequirement. The assumption explains that the Code
authors developed the requirements with the chal-
lenge of a single fire source in mind. Thus, most
occupancy chapters require a minimum of two means
of egress; if one is blocked by the single fire, then the
other should be available for egress. Had the Code
been written to protect against fires that begin in two
locations, then it probably would be common to find
occupancy chapter requirements for a minimum of
three means of egress. Historically, the Code’s ap-
proach to protecting against a single source fire has
proved to meet society’s expectations.

Section 4.4 Life Safety Compliance Options
4.4.1 Options.

Life safety meeting the goals and objectives of Section 4.1
and Section 4.2 shall be provided in accordance with either
of the following:

(1) Prescriptive-based provisions per 4.4.2
(2) Performance-based provisions per 4.4.3

Code editions prior to 2000 required compliance with
the prescriptive, specification-based requirements
and offered some additional design flexibility via the
equivalency concept contained in Section 1.4. The
current edition offers the new option of designing
the life safety systems, in toto, using a performance-
based approach. Both the prescriptive-based and
performance-based options are tied to the goals and
objectives of Sections 4.1 and 4.2, respectively.

The prescriptive-based and performance-based
options are offered as equivalent, with neither option
designated as the preferred method. Given that per-
formance-based design is new to most Code users
and that it is complicated to use, most traditional
buildings will probably continue to be designed and
built to comply with the prescriptive requirements.
The performance-based approach will be reserved
for use on large, complicated structures where the
additional costs associated with such a design can be
offset by savings on prescriptive features that can
be omitted from the design. The performance-based
option also is to be used for innovative designs that
are likely to be prohibited by the prescriptive require-
ments. For example, many years ago, before atria
were specifically addressed in the Code, a designer
proposing to build an atrium building would
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likely have been challenged by the authority having
jurisdiction who might view the atrium as a hole in
the building’s floors through which smoke and other
products of combustion could be spread. In subse-
quent editions of the Code, the inclusion of provisions
for atria showed that, with full building sprinkler and
smoke control systems, the atrium could be turned
into a fire and life safety asset—one that serves as a
smoke dispersion and accumulation chamber early
in the fire so as to permit exit access through the
atrium. The performance-based approach offers a
host of new tools that are used to prove the efficacy
of unique designs and unusual, functionally dictated
spaces.

4.4.2 Prescriptive-Based Option.

4.4.2.1 A prescriptive-based life safety design shall be in
accordance with Chapter 1 through Chapter 4, Chapter 6
through Chapter 11, and the applicable occupancy chapter,
Chapter 12 through Chapter 42.

A prescriptive-based life safety design is the tradi-
tional norm. Each applicable requirement is met indi-
vidually, and the resultant level of life safety is
deemed to meet the goals and objectives of Sections
4.1 and 4.2, respectively. The requirements are cho-
sen, depending on occupancy classification, from a
wide host of possible Code chapters, namely, any and
all chapters except Chapter 5, Performance-Based
Option.

4.4.2.2 Where specific requirements contained in Chapter
11 through Chapter 42 differ from general requirements
contained in Chapter 1 through Chapter 4, and Chapter 6
through Chapter 10, the requirements of Chapter 11 through
Chapter 42 shall govern.

The Life Safety Code is formatted such that Chapters
1 through 4 and 6 through 10 contain administrative
provisions and fundamental requirements establish-
ing minimum acceptable criteria for all types of occu-
pancies. Chapters 12 through 42 of the Code establish
criteria for life safety based upon the characteristic
needs of specific occupancies. Chapter 11 further
modifies those provisions if unusual situations exist
or the building is windowless, underground, or a
high-rise. Where requirements differ between the
general provisions of Chapters 1 through 4 and 6
through 10 and the more specific provisions of Chap-
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ters 11 through 42, the requirements contained in
Chapters 11 through 42 take precedence.

To avoid conflicts, if an occupancy chapter ex-
empts itself from a requirement of a core chapter,
the core chapter will usually specify that the devia-
tion from the requirement is allowed. For example,
although 7.2.2.3.3.1 requires treads of stairs and land-
ing floors to be solid, 7.2.2.3.3.4 permits noncombusti-
ble, grated stair treads and landings in various
specified occupancies, including industrial occupan-
cies as provided in Chapter 40. Paragraph 40.2.2.3.1(1)
confirms the exemption for noncombustible, grated
stair treads and landings in industrial occupancies.

4.4.3 Performance-Based Option.

A performance-based life safety design shall be in accor-
dance with Chapter 1 through Chapter 5.

A performance-based life safety design is exempt
from the myriad prescriptive, specification-based re-
quirements of the Code, but must meet the adminis-
trative and general requirements of Chapters 1
through 4. The design must adhere to the definitions
of Chapter 3 so that the authority having jurisdiction
that judges the performance of the design can com-
municate with the designer in terminology that is
common to all Code users. More important, the per-
formance-based design must meet the provisions
contained in Chapter 5, Performance-Based Option.
Chapter 5 contains a limited number of prescriptive
provisions that have been retained from Chapter 7,
Means of Egress, for applicability to the performance-
based design. See Section 5.3.

Section 4.5 Fundamental Requirements

Section 4.5 outlines the fundamental concepts that
are addressed in detail by the requirements con-
tained in the other chapters of the Code. The funda-
mental concepts briefly detailed in this section apply
both to prescriptive-based and performance-based
life safety designs. Achieving the life safety funda-
mentals helps to ensure a reasonable level of life
safety in building design and arrangement. The fol-
lowing are the fundamentals:

(1) Provide for adequate safety without dependence
on any single safeguard

(2) Provide an appropriate degree of life safety con-
sidering the size, shape, and nature of the occu-
Raucy

(3) Provide for backup or redundant egress arrange-
ments

(4) Ensure that the egress paths are clear, unob-
structed, and unlocked

(5) Ensure that the exits and egress routes are
clearly marked to avoid confusion and provide
the cues needed for their effective use

(6) Provide adequate lighting

(7) Ensure prompt occupant response by providing
early warning of fire

(8) Ensure the suitable enclosure of vertical open-
ings

(9) Ensure compliance with applicable installation
standards

(10) Maintain all required features in proper working
order

4.5.1 Multiple Safeguards. The design of every building
or structure intended for human occupancy shall be such
that reliance for safety to life does not depend solely on
any single safeguard. An additional safeguard(s) shall be
provided for life safety in case any single safeguard is inef-
fective due to inappropriate human actions or system failure.

4.5.2 Appropriateness of Safeguards.

Every building or structure shall be provided with means of
egress and other safeguards of the kinds, numbers, locations,
and capacities appropriate to the individual building or struc-
ture, with due regard to the following:

(1) Character of the occupancy

(2) Capabilities of the occupants

(3) Number of persons exposed

(4) Fire protection available

(5) Height and type of construction of the building or struc-
ture

(6) Other factors necessary to provide occupants with a
reasonable degree of safety

4.5.3 Means of Egress.

4.5.3.1 Number of Means of Egress. Two means of egress,
as a minimum, shall be provided in every building or struc-
ture, section, and area where size, occupancy, and arrange-
ment endanger occupants attempting to use a single means
of egress that is blocked by fire or smoke. The two means
of egress shall be arranged to minimize the possibility that
both might be rendered impassable by the same emergency
condition.
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4.5.3.2 Unobstructed Egress. In every occupied building
or structure, means of egress from all parts of the building
shall be maintained free and unobstructed. No lock or fasten-
ing shall be permitted that prevents free escape from the
inside of any building other than in health care occupancies
and detention and correctional occupancies where staff are
continually on duty and effective provisions are made to
remove occupants in case of fire or other emergency. Means
of egress shall be accessible to the extent necessary to ensure
reasonable safety for occupants having impaired mobility.

4.5.3.3 Awareness of Egress System. Every exit shall be
clearly visible, or the route to reach every exit shall be
conspicuously indicated. Each means of egress, in its en-
tirety, shall be arranged or marked so that the way to a place
of safety is indicated in a clear manner.

4.5.3.4 Lighting. Where artificial illumination is needed in
a building or structure, egress facilities shall be included in
the lighting design.

4.5.4% Occupant Notification.

In every building or structure of such size, arrangement,
or occupancy that a fire itself might not provide adequate
occupant warning, fire alarm facilities shall be provided
where necessary to warn occupants of the existence of fire.

A.4.5.4 Fire alarms alert occupants to initiate emergency
procedures, facilitate orderly conduct of fire drills, and initi-
ate response by emergency services.

4.5.5 Vertical Openings.

Every vertical opening between the floors of a building shall
be suitably enclosed or protected, as necessary, to afford
reasonable safety to occupants while using the means of
egress and to prevent the spread of fire, smoke, or fumes
through vertical openings from floor to floor before occu-
pants have entered exits.

4.5.6 System Design/Installation.

Any fire protection system, building service equipment, fea-
ture of protection, or safeguard provided for life safety shall
be designed, installed, and approved in accordance with
applicable NFPA standards.

4.5.7 Maintenance.

Whenever or wherever any device, equipment, system, con-
dition, arrangement, level of protection, or any other feature
is required for compliance with the provisions of this Code,
such device, equipment, system, condition, arrangement,
level of protection, or other feature shall thereafter be main-
tained unless the Code exempts such maintenance.
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Section 4.6 General Requirements
4.6.1 Authority Having Jurisdiction.

The authority having jurisdiction (AH]J) is the person
or office enforcing the Code. In cases where the Code
is to be legally enforced, the AHJ is usually a fire
marshal or building official. The AHJ can also be
a safety office, insurance engineering department,
accreditation service, other agency, or specified per-
sonnel within those groups, especially where the Code
is to be enforced at other than a governmental level.
It is common for multiple authorities having juris-
diction to review the same project while enforcing
this Code and/or other codes. For example, under
the Code several agencies—such as state and local
fire marshals; federal, state, and local health care
licensing agencies; Joint Commission on Accred-
itation of Healthcare Organizations (JCAHO) accredi-
tation personnel; insurance inspectors; and building
inspectors—perform inspections in health care
facilities.

4.6.1.1 The authority having jurisdiction shall determine
whether the provisions of this Code are met.

4.6.1.2 Any requirements that are essential for the safety of
building occupants and that are not specifically provided for
by this Code shall be determined by the authority having
jurisdiction.

The provisions of Section 4.6 give the authority having
jurisdiction the final determination of whether ade-
quate life safety is provided in a building. When the
authority having jurisdiction determines that the
Code has not specifically addressed a particular life
safety situation, the authority can supplement the
requirements in the Code to address the situation. The
power to supplement requirements is an important
responsibility, because the Code cannot anticipate
every type of building and occupancy configuration.

4.6.1.3 Where it is evident that a reasonable degree of safety
is provided, any requirement shall be permitted to be modi-
fied if, in the judgment of the authority having jurisdiction,
its application would be hazardous under normal occupancy
conditions.

The provision of 4.6.1.3 gives the authority having
jurisdiction latitude in permitting a requirement to
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be modified if the strict enforcement of the provision
would otherwise create more of a hazard and, thus,
less overall life safety than is achieved by modifica-
tion. For example, the Code requires an exit sign at
an exit and, via the provisions of 7.10.1.2, requires
that the sign be readily visible from any direction of
exit access. If the exit door in question is installed in
the plane of a corridor wall, the exit sign would need
to be positioned perpendicular to the corridor wall.
If there is limited headroom at the door, perhaps due
to a ceiling projection such as a beam running across
the corridor at that point, the exit sign might create
the potential for occupants to bump their heads. This
provision permits the authority having jurisdiction
to allow the exit sign to be mounted flush against the
corridor wall based on judgment that a reasonable
degree of safety is provided.

4.6.2 Previously Approved Features.

Where another provision of this Code exempts a previously
approved feature from a requirement, the exemption shall
be permitted even where the following conditions exist:

(1) The area is being modernized, renovated, or otherwise
altered.

(2) A change of occupancy has occurred, provided that the
feature’s continued use is approved by the authority
having jurisdiction.

The term previously approved is defined in 3.3.169 as
that which was acceptable to the authority having
jurisdiction prior to the date this edition of the Code
went into effect. In a relatively few cases, the respon-
sible technical committees have earmarked specific
features that can be continued in use if such features
were previously approved. For example, in 40.2.2.8,
regarding existing, previously approved escalators in
industrial occupancies, the message to the current
AH]J is that if an AHJ in an earlier time judged the
escalator as adequate for use within the means of
egress, the escalator should continue to be approved
for use. The AHJ who gave the original approval had
detailed criteria in the Code at that time. The criteria
no longer exist because new escalators are not per-
mitted to comprise any of the required means of
egress. The current AHJ is expected to continue rec-
ognizing the earlier approval. However, if there is a
change of occupancy, the previously approved feature
must also receive the current approval of the AHJ
because the feature that had been acceptable in the

original occupancy might not be acceptable for the
new occupancy. See 4.6.2(2).

Contrast the preceding example with the treat-
ment of existing stairs in 7.2.2.1.2(2) where approved,
existing noncomplying stairs are recognized in lieu of
stairs complying with the detailed criteria of 7.2.2.
The term approved existing, which is different from
the term previously approved, is defined in 3.3.60.1 as
that which is already in existence on the date this
edition of the Code goes into effect and is acceptable
to the AH]J. In this case, it does not matter how an
earlier AH]J ruled on the acceptability of the stair. The
current AHJ] must evaluate the noncomplying stair
and determine for himself/herself whether it is ac-
ceptable for continued use.

4.6.3* Historic Buildings.

The provisions of this Code shall be permitted to be modified
by the authority having jurisdiction for buildings or struc-
tures identified and classified as historic buildings or struc-
tures where it is evident that a reasonable degree of safety
is provided.

Rather than providing historic buildings with a blan-
ket exemption from Code requirements, the provision
of 4.6.3 reinforces the concept that existing buildings,
as well as new construction, need to meet minimum
life safety criteria. This provision permits the author-
ity having jurisdiction to offer some leniency — as
long as the AHJ judges that a reasonable degree of
safety is provided, compliance with modified re-
quirements is adequate.

Historic buildings might have numerous design
defects, such as open stair shafts or highly combusti-
ble interior finishes. Rather than waiving require-
ments, the authority having jurisdiction might
require that the facility attain a level of safety equiva-
lent or nearly equivalent to that mandated by the
Code. For example, the AHJ might require the use of
sprinkler systems, smoke detection systems, voice
alarm systems for staged evacuation, smoke control
systems, or other appropriate features to overcome
the existing life safety defects. The use of such alter-
natives could raise the building’s life safety to levels
many times greater than that which previously ex-
isted, without requiring the rebuilding of the struc-
ture to the Code’s specification-based requirements,
which might destroy the historical character of the
structure.
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A.4.6.3 Seec A4.64.

4.6.4* Modification of Requirements for
Existing Buildings.

Where it is evident that a reasonable degree of safety is
provided, the requirements for existing buildings shall be
permitted to be modified if their application would be im-
practical in the judgment of the authority having jurisdiction.

A.4.6.4 In existing buildings, it is not always practical to
strictly apply the provisions of this Code. Physical limita-
tions can cause the need for disproportionate effort or ex-
pense with little increase in life safety. In such cases, the
authority having jurisdiction should be satisfied that reason-
able life safety is ensured.

In existing buildings, it is intended that any condition
that represents a serious threat to life be mitigated by the
application of appropriate safeguards. It is not intended to
require modifications for conditions that do not represent a
significant threat to life, even though such conditions are
not literally in compliance with the Code.

An example of what is intended by 4.6.4 would be an
historic ornamental guardrail baluster with spacing that does
not comply with the 100-mm (4-in.) requirement. Because
reducing the spacing would have minimal impact on life
safety but could damage the historic character of the guard-
rail, the existing spacing might be approved by the authority
having jurisdiction.

The provisions of 4.6.4 give the authority having juris-
diction some leeway in applying the Code to existing
buildings. The Code recognizes that there might be
situations where applying the requirements to ex-
isting situations is not practical, so this provision
gives the authority having jurisdiction the authority
to modify those requirements. However, the Code re-
emphasizes that a reasonable degree of safety must
be provided.

4.6.5 Time Allowed for Compliance.

A limited but reasonable time, commensurate with the mag-
nitude of expenditure, disruption of services, and degree of
hazard, shall be allowed for compliance with any part of
this Code for existing buildings.

In some cases, appreciable costs—in terms of actual
monetary expenditures and disruption of daily activi-
ties—might be involved in immediately bringing an
existing building into Code compliance. Where this
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is true, it is appropriate for the operator or owner of
the facility to formulate a schedule, approved by the
authority having jurisdiction, that allows suitable
periods of time for correcting various deficiencies.
However, the degree of hazard is an important con-
sideration in this instance; if the degree of hazard is
serious enough, it might be necessary to close the
building to occupancy while renovations are made to
bring the building features associated with the seri-
ous hazard into compliance. Once the building is
reoccupied, the AHJ might allow some reasonable,
additional time for bringing the remaining deficient
features into code compliance with the requirements
that apply specifically to existing buildings.

4.6.6 Referenced Publications.

Existing buildings or installations that do not comply with
the provisions of the standards referenced in this document
(see Chapter 2 ) shall be permitted to be continued in service,
provided that the lack of conformity with these standards
does not present a serious hazard to the occupants as deter-
mined by the authority having jurisdiction.

The Code mandates that the fire and life safety sys-
tems used for compliance are to be installed in accor-
dance with the requirements of more than 50 NFPA
codes and standards and more than a dozen docu-
ments developed by other organizations. Mandato-
rily referenced documents are listed in Chapter 2 and
cite a specific edition.

In recognition that it is impractical to expect sys-
tems to be continually upgraded to meet the newest
edition of an installation standard, the Code allows
the authority having jurisdiction to permit contin-
ued use of systems whose lack of compliance with
the referenced standards does not present a serious
hazard.

4.6.7 Additions.

Additions shall conform to the provisions for new con-
struction.

Although an addition must conform to the require-
ments for new construction, the existing portion of
the building is generally permitted to conform to the
requirements for existing buildings. The exceptions
to this rule involve assembly and mercantile occupan-
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cies. For example, mercantile occupancies further
subclassify the occupancy into a Class A, Class B, or
Class C occupancy, based on the floor area used for
sales purposes. If consideration of the combined
space created by the addition and the existing portion
of the building results in a reclassification (for exam-
ple, from Class C to Class B or from Class B to Class
A), the existing portion of the building must also meet
the requirements applicable to new construction. See
36.1.1.3.3 and 37.1.1.3.3.

For assembly occupancies, the same concept ex-
ists, but its application criteria are specified differ-
ently, given that assembly occupancies no longer use
the subclassification scheme (that is, Class A, Class
B, and Class C). The existing portion of the assembly
occupancy building is required to meet the provisions
that apply to new construction under either of the
following conditions (see 13.1.1.6):

(1) The occupant load of the combined space created
by the addition and the existing assembly area
increases from less than 500 to more than 500 so
as to require a third exit.

(2) The occupant load of the combined space created
by the addition and the existing assembly area
increases from less than 1000 to more than 1000
so as to require a fourth exit.

4.6.8% Modernization or Renovation.

Any alteration or any installation of new equipment shall
meet, as nearly as practicable, the requirements for new
construction. Only the altered, renovated, or modernized
portion of an existing building, system, or individual compo-
nent shall be required to meet the provisions of this Code
that are applicable to new construction. If the alteration,
renovation, or modernization adversely impacts required life
safety features, additional upgrading shall be required. Ex-
cept where another provision of this Code exempts a pre-
viously approved feature from a requirement, the resulting
feature shall be not less than that required for existing build-
ings. Existing life safety features that do not meet the require-
ments for new buildings, but that exceed the requirements
for existing buildings, shall not be further diminished.

A.4.6.8 The following is an example of what is intended by
4.6.8. In a hospital that has 1830-mm (72-in.) wide corridors,
such corridors cannot be reduced in width, even though the
provisions for existing hospitals do not require 1830-mm
(720-in.) wide corridors. However, if a hospital has 3050-
mm (120-in.) wide corridors, they are permitted to be re-
duced to 2440 mm (96 in.) in width, which is the requirement
for new construction. If the hospital corridor is 915 mm (36

in.) wide, it would have to be increased to 1220 mm (48
in.). If alterations require replacement of a portion of a
hospital corridor wall, such portion of the corridor would
not be required to be increased to 2440 mm (96 in.) in width,
unless it was practical to do so.

Only those existing building features, systems, or
components undergoing alteration must conform
with the Code provisions applicable to new construc-
tion. For example, in an occupancy that requires
1-hour fire resistance-rated corridors for new con-
struction but permits existing “»-hour fire resis-
tance-rated corridors to remain in use, a renovation
project is undertaken to replace existing doors in the
corridor walls. There is no requirement that the reno-
vation project be expanded in scope to include re-
placing the existing, code-complying, “-hour fire
resistance-rated corridor walls with walls having the
minimum 1-hour fire resistance rating required for
new construction.

Conformance with the provisions applicable to
new construction might not be practical if the existing
structure involved cannot reasonably accommodate
the feature required for new construction. For exam-
ple, a hospital might have an existing corridor 1.8 m
(6 ft) wide that, if replaced according to specifications
for new construction, would be required to be 2.4 m
(8 ft) wide. However, if the building’s column spacing
is 21 m X 21 m (7 ft X 7 ft), there is no easy and
effective way to achieve a 2.4-m (8-ft) corridor width.
The authority having jurisdiction must judge whether
a 1.8-m (6-ft ) wide or even a 2.1-m (7-ft) wide corridor
is adequate or whether additional provisions are re-
quired to permit a corridor less than 2.4 m (8 ft) in
width to be rebuilt.

Where renovations or alterations are made, they
must comply with the requirements for new con-
struction to the extent practicable. For example, it is
practicable to install carpeting meeting the require-
ments for new interior floor finish. However, where
a corridor wall is to be rebuilt, widening the corridor
to meet the minimum width requirements for new
corridors might not be practicable, but rebuilding
the corridor to meet the required fire resistance rating
for new construction most likely will be practicable.

Another example is the installation of a new
smoke barrier in an existing hospital. A smoke barrier
can be made that meets nearly all the requirements
for a new smoke barrier. However, if the corridor
across which the smoke barrier extends is not suffi-
ciently wide to install two 1055-mm (41.5-in.) clear
width doors, the requirement for such doors would
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have to be modified. The authority having jurisdiction
might permit a set of doors or possibly a single door
of a width that the corridor could accommodate. The
requirement to perform renovations that meet as
nearly as practicable the requirements for new con-
struction might seem arbitrary, but it is necessary to
allow evaluation on a case-by-case basis.

The last sentence of 4.6.8 captures an important,
but elusive, concept. In applying the requirements
for new construction to a renovated component or
system, it is important to compare the requirements
for new construction to those for existing buildings.
This comparison ensures that the level of safety af-
forded by compliance with the requirement for new
construction is not less than that provided by comply-
ing with the corresponding requirement applicable
to existing buildings. For example, Chapter 28, which
applies to new hotels/dormitories, includes no re-
quirement for smoke barriers because all new hotels/
dormitories must either be protected by automatic
sprinklers or provide direct exterior exit access from
all guest rooms. During renovation of a floor in an
existing, nonsprinklered hotel that utilizes inside cor-
ridors for exit access from guest rooms, the absence
of a requirement for smoke barriers in Chapter 28
(see 28.3.7) must not be applied to the existing build-
ing. Rather, the requirements of 29.3.7 for cross-corri-
dor smoke barriers apply. See also A.1.3 for another
example of the same concept.

4.6.9 Provisions in Excess of Code Requirements.

Nothing in this Code shall be construed to prohibit a better
type of building construction, an additional means of egress,
or an otherwise safer condition than that specified by the
minimum requirements of this Code.

Although the Life Safety Code is a minimum-require-
ment code, it does not prohibit the use of a design
that exceeds the provisions of the Code. Although, in
practice, economic considerations usually discourage
the use of a design that exceeds minimum require-
ments, there have been instances where money was
saved or additional money generated when Code pro-
visions were exceeded. For example, a hotel was con-
structed with full automatic sprinkler protection,
although such protection was not required by the
code in effect at the time. Sprinklering the building
permitted a third stairway to be eliminated because of
the increased travel distance allowed in a sprinklered
building. The construction cost of the stair was saved,
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and additional revenue-producing guest rooms were
built in the space that the stair otherwise would have
occupied.

4.6.10 Conditions for Occupancy.

4.6.10.1 No new construction or existing building shall be
occupied in whole or in part in violation of the provisions
of this Code, unless the following conditions exist:

(1) A plan of correction has been approved.

(2) The occupancy classification remains the same.

(3) No serious life safety hazard exists as judged by the
authority having jurisdiction.

From an enforcement standpoint, 4.6.10.1 is probably
one of the most important in the Code, because it
states that a building, whether new or existing, cannot
be occupied if it is in violation of the provisions of
the Code.

Because the Code applies retroactively, 4.6.10.1
prohibits the use of existing, nonconforming facili-
ties. However, 4.6.10.1 does permit the building to
continue to be used, provided that the occupancy
classification remains the same and there is no seri-
ous life safety hazard, as judged by the authority
having jurisdiction, that would constitute an immi-
nent threat. Such permission does not exempt the
building from compliance with the Code. A limited
but reasonable time (see 4.6.5), for bringing the build-
ing into compliance with the Code to the extent
deemed necessary by the AHJ under 4.6.4 must be
established and fulfilled.

4.6.10.2 Where compliance with this Code is effected by
means of a performance-based design, the owner shall annu-
ally certify compliance with the conditions and limitations
of the design by submitting a warrant of fitness acceptable
to the authority having jurisdiction. The warrant of fitness
shall attest that the building features, systems, and use have
been inspected and confirmed to remain consistent with
design specifications outlined in the documentation required
by Section 5.8 and that such features, systems, and use
continue to satisfy the goals and objectives specified in
Section 4.1 and Section 4.2. (See Chapter 5.)

Traditional, specification-based life safety systems
rely on the combined effect of all required features,
systems, and arrangements to provide the intended
level of life safety. This overlap of protection schemes
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and the resulting redundancy in protection methods,
which are mandated by the prescriptive require-
ments, have historically provided flexibility for a
building to undergo changes in how its space is con-
figured and used. For example, a business occupancy
floor arranged to provide executives with private of-
fices could be renovated by removing the office walls,
installing modular furniture and cubicles, and creat-
ing an open-office floor plan for use by telemarketers.
The occupancy would remain a business occupancy
and little, if anything, would be necessary to retain
the level of life safety that existed prior to the renova-
tion.

However, had the original executive office floor
been designed using the performance-based option,
the removal of office walls would need to be analyzed
with respect to its effect on the life safety systems. The
performance-based design might have been based on
a scenario in which a fire would not propagate beyond
one of the private offices due to fire-rated compart-
mentation. Removing the office walls and creating
an open floor plan would result in the loss of the
performance-based  design’s compartmentation
premise. Further analysis would be needed to deter-
mine whether the original life safety systems contin-
ued to meet the goals and objectives after the
renovation.

Although the example cited in this commentary
centers on a substantial renovation that involves re-
moval of office walls, subtle changes that “creep” into
a building over time might also adversely affect a life
safety system designed using the performance-based
option. For this reason, 4.6.10.2 requires annual certi-
fication via a warrant of fitness.

The provisions of 4.6.10.2 are positioned here in
Chapter 4in the hope that the requirement will be no-
ticed and enforced. Had the requirement appeared in
Chapter 5, Performance-Based Option, it might have
gone unnoticed after the performance-based designis
completed and the certificate of occupancy issued.

4.6.11 Construction, Repair, and Improvement
Operations.

4.6.11.1* Buildings or portions of buildings shall be permit-
ted to be occupied during construction, repair, alterations,
or additions only where required means of egress and re-
quired fire protection features are in place and continuously
maintained for the portion occupied or where alternative life
safety measures acceptable to the authority having jurisdic-
tion are in place.

A.4.6.11.1 Fatal fires have occurred when, for example, a
required stair has been closed for repairs or removed for

rebuilding, or when a required automatic sprinkler system
has been shut off to change piping.

The provisions of 4.6.11.1 help to control a relatively
common practice—the occupation of completed por-
tions of a partially completed structure. The Code per-
mits such occupation if certain conditions are met.
For example, the Code requires that egress features
for the portion occupied be complete and maintained
to be usable. In many cases, the egress facilities, al-
though completed, are not usable because they are
blocked with stored building materials and equip-
ment needed for the ongoing construction, or doors
are locked to limit access to parts of the building still
under construction. In such cases, occupancy should
be prohibited.

The Code also requires that fire protection fea-
tures be in place and be continuously maintained.
The incidence of fire is more frequent, and therefore
more likely, during construction, repairs, and alter-
ations. Extra caution and concern need to be exer-
cised to ensure adequate egress capacity and
arrangement during periods of construction in any
occupied building.

Paragraph 4.6.11.1 recognizes that in lieu of strict
adherence to the egress and fire protection features,
alternative life safety measures might make the
building safe enough to be occupied. As usual, it is
the authority having jurisdiction who is charged with
judging whether the alternative measures provide an
acceptable remedy. Paragraph 4.6.11.1 is conceptually
similar to 4.6.10.1.

4.6.11.2* In buildings under construction, adequate escape
facilities shall be maintained at all times for the use of
construction workers. Escape facilities shall consist of
doors, walkways, stairs, ramps, fire escapes, ladders, or other
approved means or devices arranged in accordance with the
general principles of the Code insofar as they can reasonably
be applied to buildings under construction.

A.4.6.11.2 See also NFPA 241, Standard for Safeguarding
Construction, Alteration, and Demolition Operations.

4.6.11.3 Flammable or explosive substances or equipment
for repairs or alterations shall be permitted in a building
while the building is occupied if the condition of use and
safeguards provided do not create any additional danger
or impediment to egress beyond the normally permissible
conditions in the building.

4.6.12* Changes of Occupancy.

In any building or structure, whether or not a physical alter-
ation is needed, a change from one occupancy classification
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" to another shall be permitted only where such a building,

. structure, or portion thereof conforms with the requirements

* of this Code that apply to new construction for the proposed

{ new use or, where specifically permitted elsewhere in the
Code, existing construction features shall be permitted to
be continued in use in conversions.

A.4.6.12 Examples of changes from one occupancy sub-
classification to another subclassification of the same occu-
pancy could include a change from a Class B to a Class A
mercantile occupancy. Hospitals and nursing homes are
both health care occupancies and are defined separately, but
they are not established as separate suboccupancies; thus, a
change from one to the other does not constitute a change
of occupancy subclassification.

For example, a building was used as a hospital but has
been closed for four years. It is again to be used as a hospital.
As long as the building was not used as another occupancy
during the time it was closed, it would be considered an
existing hospital.

Hotels and apartments, although both residential occu-
pancies, are treated separately, and a change from one to
the other constitutes a change of occupancy.

In addition to requiring that the provisions for new
construction be applied to an existing building upon
change of occupancy, former editions of the Code re-
quired that the provisions for new construction be
applied upon change from one occupancy subclassifi-
cation to another subclassification of the same occu-
pancy. Although the provision is no longer contained
in 4.6.12, the concept has not been lost and is ad-
dressed in the appropriate individual occupancy
chapters. For example, 18.1.1.4.5 and 19.1.1.4.5 man-
date that a change from one health care occupancy
subclassification to another requires compliance with
the requirements for new construction. Subitems
18.1.1.4.5(2) through (4) and 19.1.1.4.5(2) through (4)
then allow that any of the following changes do not
constitute a change of occupancy or occupancy sub-
classification:

(1) From a hospital to a nursing home

(2) From a nursing home to a hospital

(3) From a hospital or nursing home to a limited care
facility

(4) From a hospital or nursing home to an ambula-
tory health care facility

Similarly, in 36.1.1.4 and 37.1.1.4, which apply to
mercantile occupancies, a change from Class C to
Class A or Class B, or from Class B to Class A, must
meet the provisions applicable to new construction,
but a change from Class A to Class B or Class C, or
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from Class B to Class C, is permitted to comply with
the requirements applicable to existing mercantile
occupancies.

4.6.13 Maintenance and Testing.

4.6.13.1 Whenever or wherever any device, equipment, Sys-
tem, condition, arrangement, level of protection, or any other
feature is required for compliance with the provisions of
this Code, such device, equipment, system, condition, ar-
rangement, level of protection, or other feature shall thereaf-
ter be continuously maintained in accordance with applicable
NFPA requirements or as directed by the authority having
jurisdiction.

Paragraph 4.6.13.1 emphasizes the importance of
maintaining items required by the Code. It is useless
to have an egress door that will not open, a self-
closing device that does not close the door, or a sprin-
kler system with no water.

4.6.13.2*% Existing life safety features obvious to the public,
if not required by the Code, shall be either maintained or
removed.

A.4.6.13.2 Examples of such features include automatic
sprinklers, fire alarm systems, standpipes, and portable fire
extinguishers. The presence of a life safety feature, such
as sprinklers or fire alarm devices, creates a reasonable
expectation by the public that these safety features are func-
tional. When systems are inoperable or taken out of service
but the devices remain, they present a false sense of safety.
Also, before taking any life safety features out of service,
extreme care needs to be exercised to ensure that the feature
is not required, was not originally provided as an alternative
or equivalency, or is no longer required due to other new
requirements in the current Code. It is not intended that the
entire system or protection feature be removed. Instead,
components such as sprinklers, initiating devices, notifica-
tion appliances, standpipe hose, and exit systems should be
removed to reduce the likelihood of relying on inoperable
systems or features.

The Code directs that nonrequired life safety features
that are obvious to the public are to be either main-
tained or removed to prevent false expectations or
a false sense of security by building occupants. For
example, if the water supply to a nonrequired wet
standpipe system were permanently shut off because
the system piping leaked but the hose and nozzle for
occupant use were left attached to the standpipe, an
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occupant could be endangered while attempting to
use the system. If the nonrequired standpipe system
were turned off and abandoned, it would be neces-
sary, as a minimum, to remove all hoses and nozzles
and to place prominent signage at each outlet station
advising that the system is out of service. The stand-
pipe system piping, however, would not have to be
removed.

4.6.13.3 Equipment requiring periodic testing or operation
to ensure its maintenance shall be tested or operated as
specified elsewhere in this Code or as directed by the author-
ity having jurisdiction.

4.6.13.4 Maintenance and testing shall be performed under
the supervision of a responsible person who shall ensure
that testing and maintenance are made at specified intervals
in accordance with applicable NFPA standards or as directed
by the authority having jurisdiction.

Section 4.7* Fire Drills

A.4.7 The purpose of emergency egress and relocation
drills is to educate the participants in the fire safety features
of the building, the egress facilities available, and the proce-
dures to be followed. Speed in emptying buildings or relocat-
ing occupants, while desirable, is not the only objective.
Prior to an evaluation of the performance of an emergency
egress and relocation drill, an opportunity for instruction and
practice should be provided. This educational opportunity
should be presented in a nonthreatening manner, with consid-
eration to the prior knowledge, age, and ability of audience.

The usefulness of an emergency egress and relocation
drill and the extent to which it can be performed depends
on the character of the occupancy.

In buildings where the occupant load is of a changing
character, such as hotels or department stores, no regularly
organized emergency egress and relocation drill is possible.
In such cases, the emergency egress and relocation drills
are to be limited to the regular employees, who can, however,
be thoroughly schooled in the proper procedure and can be
trained to properly direct other occupants of the building in
case of emergency evacuation or relocation. In occupancies
such as hospitals, regular employees can be rehearsed in the
proper procedure in case of fire; such training always is
advisable in all occupancies whether or not regular emer-
gency egress and relocation drills can be held.

Subsections 4.7.1 through 4.7.6 and the associated
material from Annex A serve as a primer on how to

conduct an emergency egress and relocation drill.
The __.7 section, Operating Features, of some of the
occupancy chapters provides emergency egress and
relocation drill details that directly correlate a drill
with the characteristics of the occupancy. An under-
standing of how the drill details have been matched
to the needs of the occupants can be gained by com-
paring 14.7.1 (new educational occupancies) with
18.7.1 (new health care occupancies).

4.7.1 Where Required.

Emergency egress and relocation drills conforming to the
provisions of this Code shall be conducted as specified by
the provisions of Chapter 11 through Chapter 42, or by
appropriate action of the authority having jurisdiction. Drills
shall be designed in cooperation with the local authorities.

4.7.2% Drill Frequency.

Emergency egress and relocation drills, where required by
Chapter 11 through Chapter 42 or the authority having juris-
diction, shall be held with sufficient frequency to familiarize
occupants with the drill procedure and to establish conduct
of the drill as a matter of routine. Drills shall include suitable
procedures to ensure that all persons subject to the drill
participate.

A.4.7.2 If an emergency egress and relocation drill is con-
sidered merely as a routine exercise from which some per-
sons are allowed to be excused, there is a grave danger that,
in an actual emergency, the evacuation and relocation will
not be successful. However, there might be circumstances
under which all occupants do not participate in an emergency
egress and relocation drill, for example, infirm or bedridden
patients in a health care occupancy.

4.7.3 Orderly Evacuation.

When conducting drills, emphasis shall be placed on orderly
evacuation rather than on speed.

4.7.4*% Simulated Conditions.

Drills shall be held at expected and unexpected times and
under varying conditions to simulate the unusual conditions
that can occur in an actual emergency.

A.4.7.4 Fire is always unexpected. If the drill is always
held in the same way at the same time, it loses much of its
value. When, for some reason during an actual fire, it is not
possible to follow the usual routine of the emergency egress
and relocation drill to which occupants have become accus-
tomed, confusion and panic might ensue. Drills should be
carefully planned to simulate actual fire conditions. Not only
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should drills be held at varying times, but different means
of exit or relocation areas should be used, based on an
assumption that fire or smoke might prevent the use of
normal egress and relocation avenues.

4.7.5 Relocation Area.

Drill participants shall relocate to a predetermined location
and remain at such location until a recall or dismissal signal
is given.

4.7.6*% A written record of each drill shall be completed
by the person responsible for conducting the drill and main-
tained in an approved manner.

A.4.7.6 The written record required by this paragraph
should include such details as the date, time, participants,
location, and results of that drill.

Section 4.8 Emergency Plan

4.8.1 Where Required. Emergency plans shall be provided
as follows:

(1) Where required by the provisions of Chapter 11 through
Chapter 42

(2) Where required by action of the authority having juris-
diction
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4.8.2 Plan Requirements.
4.8.2.1 Emergency plans shall include the following:

(1) Procedures for reporting of emergencies

(2) Occupant and staff response to emergencies

(3) Design and conduct of fire drills

(4) Type and coverage of building fire protection systems
(5) Other items required by the authority having jurisdiction

4.8.2.2 Required emergency plans shall be submitted to the
authority having jurisdiction for review.

4.8.2.3 Emergency plans shall be reviewed and updated as
required by the authority having jurisdiction.

The requirement for an emergency plan can take two
forms:

(1) An occupancy chapter can require an emergency
plan. For example, see 18.7.1.1 and 18.7.2.2, appli-
cable to new health care occupancies.

(2) The authority having jurisdiction can require such
plans in accordance with 4.8.1(2).

No one generic emergency plan can adequately
address the needs of all buildings. The AHJ has great
latitude in requirements that will result in the cre-
ation and upkeep of an emergency plan tailored to
the needs of the facility.
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CHAPTER 5

Performance-Based Option

Chapter 5 of this Code provides a performance-
based alternative to the prescriptive provisions. This
performance-based option outlines a process that
can be used to determine whether the building
design satisfies the fire safety goals and objectives
specified in the Code. This chapter is not intended
to replace the prescriptive Code; however, it can be
used instead of the prescriptive requirements. The
performance-based option provides for design flexi-
bility.

Examples of performance-based design include
the development of fire safety designs for unique
architectural problems not anticipated by the current
Code. The performance-based option requires the de-
signer and the authority having jurisdiction (AHJ) to
agree on the interpretation of the Code in terms of
goals, objectives, desired levels of safety, appropriate
fire scenarios, assumptions, and safety factors. The
performance-based option in this chapter addresses
these issues explicitly while also presenting informa-
tion regarding the selection of appropriate calculation
methods and input values. Additionally, this chapter
outlines a documentation procedure that improves
the transmission of information from the designer to
the AHJ, thereby aiding in the approval of safe, cost-
effective designs.

Many of the concepts in this chapter have never
been addressed in earlier codes or standards. For this
reason, simple illustrative examples are provided to
give the user a better idea of the concepts being dis-
cussed. The examples are generally based on specific
building occupancies, but the concepts and ideas pre-
sented should be applicable across a range of occu-
pancies.

Section 5.1 General Requirements
5.1.1* Application.

The requirements of this chapter shall apply to life safety
systems designed to the performance-based option permitted
by 4.4.1 and 4.4.3.

A.5.1.1 Chapter 5 of this Code provides requirements for
the evaluation of a performance-based life safety design.
The evaluation process is summarized in Figure A.5.1.1.

Code Criteria. On the left side of Figure A.5.1.1 is input
from the Code. The life safety goals have been stated in
Section 4.1. The objectives necessary to achieve these goals
are stated in Section 4.2. Section 5.2 specifies the measures
that are to be used to determine whether the objectives have
been met.

Input. At the top of Figure A.5.1.1 is the input necessary
to evaluate a life safety design.

The design specifications are to include certain retained
prescriptive requirements as specified in Section 5.3. All
assumptions about the life safety design and the response
of the building and its occupants to a fire are to be clearly
stated as indicated in Section 5.4. Scenarios are used to
assess the adequacy of the design. Eight sets of initiating
events are specified for which the ensuing outcomes are to
be satisfactory.

Performance Assessment. Appropriate methods for as-
sessing performance are to be used per Section 5.6. Safety
factors are to be applied to account for uncertainties in the
assessment as stated in Section 5.7. If the resulting predicted
outcome of the scenarios is bounded by the performance
criteria, the objectives have been met and the life safety
design is considered to be in compliance with this Code.
Although not part of this Code, a design that fails to comply
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can be changed and reassessed as indicated on the right side
of Figure A.5.1.1.

Documentation. The approval and acceptance of a life
safety design are dependent on the quality of the documenta-
tion of the process. Section 5.8 specifies a minimum set of
documentation that is to accompany a submission.

The performance option of this Code establishes accept-
able levels of risk to occupants of buildings and structures
as addressed in Section 1.1. While the performance option
of this Code does contain goals, objectives and performance
criteria necessary to provide an acceptable level of risk to
occupants, it does not describe how to meet the goals, objec-
tives, and performance criteria. Design and engineering are
needed to develop solutions that meet the provisions of
Chapter 5. The SFPE Engineering Guide to Performance-
Based Fire Protection Analysis and Design of Buildings
provides a framework for these assessments. Other useful
references include the Australian Fire Engineering Guide-
lines and the British Standard Firesafety Engineering in
Buildings.

Exhibit 5.1 provides a design tool for guidance
through a performance-based design. This guide fol-
lows the same pattern as Figure A.5.1.1, with the Code-

specified goals, objectives, and criteria on the left side
of the chart, but it goes into more detail on how the
general and specific requirements included in this
Code are used to formulate the various aspects of the
design input. Several aspects of the design input are
covered in various sections of this chapter, while oth-
ers are developed or determined by the design team
on the basis of the proposed building design. Once
completed, the design input is then used with the
chosen verification methods to obtain design output,
to which a safety factor is applied. After applying the
safety factor, the output can be compared to the fire
safety criteria to determine whether the design passes
or fails, after which the building design either is sub-
mitted for approval or is reevaluated after modifica-
tions are made to satisfy the criteria.

5.1.2 Goals and Objectives.

The performance-based design shall meet the goals and ob-
jectives of this Code in accordance with Section 4.1 and
Section 4.2.

5.1.3 Qualifications.

The performance-based design shall be prepared by a regis-
tered design professional.

The qualifications needed by designers who develop
performance-based designs are varied. Currently no
certification or credential exists that formally identi-
fies an individual as being capable of adequately de-
veloping performance-based designs. The best a code
can do is to require performance-based designs to
be prepared by a registered design professional. It is
then left to the states and other governmental bodies
to regulate what each registered design profession is
permitted to do.

5.1.4* Independent Review.

The authority having jurisdiction shall be permitted to re-
quire an approved, independent third party to review the
proposed design and provide an evaluation of the design to
the authority having jurisdiction.

A.5.1.4 A third-party reviewer is a person or group of per-
sons chosen by the authority having jurisdiction to review
proposed performance-based designs.

The owner or developer may include a fee for third-
party review in the budget for a performance-based
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Exhibit 5.1 Performance-based design process.

in such data shall be specified, and a justification for the

ject. This fee d tindicate that the third-
project. This fee does not indicate that the third-party source shall be provided.

reviewer is responsible or beholden to the owner. The
owner provides the funds for the authority having

jurisdiction to hire a third-party reviewer, who then
provides all findings to the AH]J.

5.1.5 Sources of Data.

Data sources shall be identified and documented for each
input data requirement that must be met using a source other
than a design fire scenario, an assumption, or a building
design specification. The degree of conservatism reflected

Life Safety Code Handbook 2003

5.1.6 Final Determination.

The authority having jurisdiction shall make the final deter-
mination as to whether the performance objectives have been
met.

5.1.7* Maintenance of Design Features.

The design features required for the building to continue to
meet the performance goals and objectives of this Code shall
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52 Chapter 5 « Performance-Based Option

be maintained for the life of the building. Such performance
goals and objectives shall include complying with all docu-
mented assumptions and design specifications. Any varia-
tions shall require the approval of the authority having
jurisdiction prior to the actual change. (See also 4.6.10.2.)

A.5.1.7 Continued compliance with the goals and objectives
of the Code involves many factors. The building construc-
tion—including openings, interior finish, and fire- and
smoke-resistive construction—and the building and fire pro-
tection systems need to retain at least the same level of
performance as is provided for the original design parame-
ters. The use and occupancy should not change to the degree
that assumptions made about the occupant characteristics,
combustibility of furnishings, and existence of trained per-
sonnel are no longer valid. In addition, actions provided by
other personnel, such as emergency responders, should not
be diminished below the documented assumed levels. Also,
actions needed to maintain reliability of systems at the antici-
pated level need to meet the initial design criteria.

The long-term maintenance of a performance-based
design is an issue that has been deemed noteworthy,
but for which a general solution has not been identi-
fied due to the limited experience with performance-
based designs to date. Long-term maintenance is
essentially a management-of-change issue. On ap-
proval of the performance-based (building) design,
it becomes a de facto building-specific code. As such,
the provisions of the design must be maintained for
the lifetime of the building. New Zealand has dealt
with this issue by using independent qualified per-
sons (IQPs) who certify annually whether a building
remains compliant after a certificate of occupancy has
been issued.

Example: Maintenance of Design Features

In 5.1.7, the Code requires that the design features of
the building be maintained for the life of the building.
The design features that might be modified include
the following;:

(1) Occupancy and use of the structure

(2) Design specifications

(3) Assumptions made by the design team regarding
the building conditions, emergency response per-
sonnel, or staff assistance

(4) Characteristics of the building and occupants

The following example shows how great an im-
pact a minor change can have on the design input of
a performance-based design. The example does not

involve a change in the occupancy of the building,
but simply a change in building use. The building in
question is an educational facility, originally designed
and used as a high school but being modified for use
as a kindergarten through grade 3 grammar school.

This type of change in building use does not re-
quire major modifications to the building structure;
however, the shops and labs in the high school would
have to be converted into spaces that normally are
used in an elementary school, such as classrooms,
offices, or storage space. Outside of these modified
spaces, the design specifications remain the same.
Additionally, many of the assumptions remain un-
changed, such as the worst-case time for ignition, the
ambient temperature, or the status of the ventilation
system. However, changes are required in the charac-
teristics used as design input.

The designer overseeing the change in building
use needs to re-evaluate occupant characteristics,
based on the fact that the building was designed with
the typical occupant falling into the 14- to 18-year-
old category. Now the typical occupant age will range
from about 4 to 8 years of age. This change may lead
to differences in movement speed, reaction time, and
type of reaction. Additionally, the designer might
have to make modifications in the location and num-
ber of occupants considered in the evaluation, based
on the new use. Additional changes would have to
be made regarding the need for, and level of, staff
assistance.

Modifications might also be required in building
characteristics, such as the fuel load. The change in
building use could lead to differences in the amount
and type of fuel. More items geared toward young
children might or might not mean more, faster-burn-
ing materials. The building might no longer contain
shop or lab areas, which act as a fire hazard, but it
might have additional storage space, which can add
significantly to the fuel load. The designer should
investigate the impact of the different fuel loads in
the two building uses.

Based on the specific building, there may be addi-
tional factors that have to be modified in the design
input before the building is re-evaluated. No matter
how small the modification might be, the building
stakeholders should ensure that the building perfor-
mance remains at a level that meets the performance
goals and objectives. This investigation might simply
entail verifying that the new value for part of the
design input is still within the allowable range, or it
might entail a complete re-evaluation of the structure.
In either case, the authority having jurisdiction needs
to be consulted before any changes are made.
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5.1.8 Definitions.
A list of terms used in this chapter follows:

(1) Alternative Calculation Procedure. See 3.3.10.
(2) Data Conversion. See 3.3.39.
(3) Design Fire Scenario. See 3.3.80.1.
(4) Design Specifications. See 3.3.208.1.
(5) Design Team. See 3.3.44.
(6) Exposure Fire. See 3.3.67.
(7) Fire Model. See 3.3.77.
(8) Fire Scenario. See 3.3.80.
(9) Fuel Load. See 3.3.131.1.
(10) Incapacitation. See 3.3.116.
(11) Input Data Specification. See 3.3.208.2.
(12) Occupant Characteristics. See 3.3.153.
(13) Performance Criteria. See 3.3.161.
(14) Proposed Design. See 3.3.173.
(15) Safe Location. See 3.3.184.
(16) Safety Factor. See 3.3.185.
(17) Safety Margin. See 3.3.186.
(18) Sensitivity Analysis. See 3.3.12.1.
(19) Stakeholder. See 3.3.211.
(20) Uncertainty Analysis. See 3.3.12.2.
(21) Verification Method. See 3.3.227.

Section 5.2 Performance Criteria
5.2.1 General.

A design shall meet the objectives specified in Section 4.2
if, for each design fire scenario, assumption, and design
specification, the performance criterion in 5.2.2 is met.

5.2.2% Performance Criterion.

Any occupant who is not intimate with ignition shall not be
exposed to instantaneous or cumulative untenable condi-
tions.

A.5.2.2 One of the following methods can be used to avoid
exposing occupants to untenable conditions.

Method 1. The design team can set detailed performance
criteria that ensure that occupants are not incapacitated by
fire effects. The SFPE Engineering Guide to Performance-
Based Fire Protection Analysis and Design of Buildings
describes a process of establishing tenability limits.

The guide references D. A. Purser, “Toxicity Assess-
ment of Combustion Products,” Chapters 2—-8, SFPE Hand-
book of Fire Protection Engineering, National Fire
Protection Association, Quincy, MA, 1995, which describes
a fractional effective dose (FED) calculation approach also
contained in the 1996 edition of NFPA 269, Standard Test
Method for Developing Toxic Potency Data for Use in Fire
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Hazard Modeling. FED addresses carbon monoxide, hydro-
gen cyanide, carbon dioxide, hydrogen chloride, hydrogen
bromide, and anoxia effects. It is possible to use the test
data, combined with laboratory experience, to estimate the
FED value that leads to the survival of virtually all people.
This value is about 0.8.

There is a relationship between exposures leading to
death and those leading to incapacitation. Kaplan (Kaplan
et al., Journal of Fire Science, 2:286-305 (1984)) found that
rodent susceptibility is similar to that of humans and that
for the narcotic gases, CO and HCN, incapacitation occurs
at one-third to one-half of the lethal exposure. Gann (Gann
et al., Fire and Materials 18:193 (1994)) found that carbon
monoxide dominates the lethality of fire smoke, since most
fire deaths occur remote from the fire room, in fires that
have proceeded past flashover. Thus, if an FED value of 0.8
were used for a nonlethal exposure, an FED of 0.3 would
be reasonable for a nonincapacitating exposure.

If the authority having jurisdiction or the design profes-
sional is concerned with potential toxic fire effects other
than those addressed by the FED procedure as documented,
the calculation procedure can be expanded by adding addi-
tional terms to the FED equation, with each term expressed
as a ratio. The numerator of the ratio is the cumulative
exposure to that fire effect, measured as an integral of the
product of instantaneous exposure (concentration for toxic
products) and time. The denominator of the ratio is the
quantity of cumulative exposure for which FED equals the
chosen threshold value (that is, 0.8 or 0.3) based on that fire
effect alone.

ASTM is actively considering standards that would ex-
tend the list of toxic fire effects with standard values.

If the authority having jurisdiction or the design profes-
sional is concerned with potential fire effects other than
toxicity, the calculation procedure can be modified to include
other fire effects, such as thermal effects.

For buildings where an unusually large fraction of the
occupants are especially vulnerable, the calculation proce-
dure should be modified to use FED values lower than 0.8
or 0.3.

Method 2. For each design fire scenario and the design
specifications, conditions, and assumptions, the design team
can demonstrate that each room or area will be fully evacu-
ated before the smoke and toxic gas layer in that room
descends to a level lower than 1830 mm (72 in.) above
the floor. The timing of such an evacuation means that
no occupant is exposed to fire effects. Such an evacuation
requires calculation of the locations, movement, and behav-
ior of occupants, because fire effects and occupants are kept
separate by moving the occupants. A level of 1525 mm (60
in.) is often used in calculations, but at that level, a large
fraction of the population would not be able to stand, walk,
or run normally and still avoid inhalation of toxic gases.
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54 Chapter 5 « Performance-Based Option

They would have to bend over or otherwise move their heads
closer to the floor level.

Method 3. For each design fire scenario and the design
specifications and assumptions, the design team can demon-
strate that the smoke and toxic gas layer will not descend
to a level lower than 1830 mm (72 in.) above the floor in
any occupied room. The advantage of this procedure is that
it conservatively requires that no occupant need be exposed
to fire effects, regardless of where occupants are or where
they move. This removes the need to make any calculations
regarding occupants, including their behavior, movement
locations, pre-fire characteristics, and reactions to fire ef-
fects. This procedure is even more conservative and simpler
than the procedure in Method 2, because it does not allow
fire effects in occupied rooms to develop to a point where
people could be affected at any time during the fire.

Method 4. For each design fire scenario and the design
specifications and assumptions, the design team can demon-
strate that no fire effects will reach any occupied room. The
advantage of this procedure is that it removes the need to
make any calculations regarding occupants, including their
behavior, movement, locations, pre-fire characteristics, and
reactions to fire effects. A further advantage is that it also
removes the need for some of the modeling of fire effects,
because it is not necessary to model the filling of rooms,
only the spread of fire effects to those rooms. This procedure
is even more conservative and simpler than the procedures
in Methods 2 and 3, because it does not allow any fire effects
in occupied rooms.

The methods described in A.5.2.2 provide an indica-
tion of the variety of ways of demonstrating that a
proposed design meets the performance criteria and,
therefore, the objectives. The Methods also illustrate
how different approaches can result in different mar-
gins of safety. Specifically, Methods 2, 3, and 4 are
all similar in their approach—they deal with smoke
filling of a room. Method 2 concentrates on evacuat-
ing people before the smoke level reaches 1830 mm
(72 in.) above the floor. This method presumes that
the smoke will eventually reach a lower level and
could, therefore, expose people crawling under the
smoke layer. This method results in a relatively small
margin of safety. Method 3 has a presumably more
proactive design in that it intends to prevent the
smoke layer from descending any lower than 1830
mm (72 in.) above the floor. This method intends to
prevent exposure to occupants without their leaving
the room, unless they are taller than 1830 mm (72 in.)
and unwilling or unable to bend over. This method
produces a greater margin of safety than that of the

second method. The margin of safety for Method 4
is the greatest—excluding the room of fire origin—
because it requires the proposed design to prevent
smoke from reaching any occupied room.

Three additional points are relevant to these
methods. The first is that the final performance crite-
ria might be the result of an agreement with the
authority having jurisdiction, who might require or
accept a different threshold other than the 1830-mm
(72-in.) threshold cited. In both Methods 2 and 3, a
value of 2135 mm (84 in.), 1980 mm (78 in.), or 1525
mm (60 in.) could have been justified instead, based
on the use of different fractions of the population
requiring protection—given that some people are
taller than 1830 mm (72 in.)—or different safety mar-
gins on the uncertainty calculation of the smoke layer
height. The threshold for smoke layer height, and
many others, needs to be a subject of discussion be-
fore the performance-based design is begun.

The second point is that Method 4 presumes that
the room of fire is unoccupied. Depending on the
facility and the scenario, this might not be a reason-
able assumption. If it is not, the criteria for safety for
the room of fire origin need to be set separately.

The final point, outlined in the following discus-
sion, is provided to demonstrate the differences
among Methods 2, 3, and 4 with respect to the level
of analysis required, not with regard to their use as
a specification for performing an analysis or de-
termining whether the design meets the performance
criterion for the method. Depending on the method
selected for use in the evaluation, the designer needs
to perform different types and levels of analysis. If it
is decided to use Method 2, which states that the
smoke and toxic gas will not descend to a level lower
than 1830 mm (72 in.) before the area is fully evacu-
ated, the designer needs to model both the fire and
smoke spread in the building to determine the time
each space becomes untenable. Additionally, the de-
signer needs to model each occupant’s egress from
the building, determining the times at which each
space is occupied or fully evacuated. The models and
the levels of fire and smoke spread and occupant
egress can then be compared to determine if the toxic
gas level and smoke descend beyond the specified
level before the area is fully evacuated. This analysis
path requires detailed modeling of both the toxic gas
spread and the evacuation of the occupants. Care
must be taken to ensure that the modeling is com-
pleted conservatively and accurately, because
Method 2 does not provide a large margin for error
inherent in the design.
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If Method 3, which states that the smoke and
toxic gas layer will not descend below 1830 mm (72
in.) in any occupied room, is selected, the analysis
becomes both less complicated and more conserva-
tive. After determining each occupied space in the
building, including spaces that will be occupied dur-
ing occupant egress, the analysis will consist of a
determination of when and whether the smoke and
toxic gas layer will descend below the specified level
in these areas. While the design still needs a detailed
analysis of the fire and the spread of the products of
combustion to determine the level of filling in each
occupied area, such an analysis need not consider
the building occupants or any actions they might take
before or during the emergency.

If the stakeholders wish to design the building
to satisfy Method 4, which states that no fire effects
will reach any occupied area, the analysis becomes
even less complicated and more conservative than
that of Method 3. The designer should evaluate the
building for each fire scenario to determine only if the
smoke and toxic products of combustion will spread
beyond the room of origin to occupied areas. This
process often requires less complicated design tools
and verification methods, because the rate and de-
gree of smoke movement in the building is irrelevant
as long as the designer can determine whether the
smoke or toxic gas will travel into occupied areas.

Section 5.3 Retained Prescriptive
Requirements

5.3.1* Systems and Features.

All fire protection systems and features of the building shall
comply with applicable NFPA standards for those systems
and features.

A.5.3.1 This requirement applies both to systems and fea-
tures required by the Code that reference applicable stan-
dards and to any additional systems or features included in
the design at the discretion of the design team. The refer-
enced standards are hereby expected to state maintenance,
testing, and other requirements needed to provide positive
assurance of an acceptable level of reliability. The referenced
standards themselves might be prescriptive- or performance-
based.

5.3.2 Means of Egress.

The design shall comply with the following requirements
in addition to the performance criteria of Section 5.2 and
the methods of Section 5.4 through Section 5.8:
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(1) Changes in level in means of egress—7.1.7
(2) Guards—7.1.8
(3) Doors—7.2.1
(4) Stairs—7.2.2, excluding the provisions of 7.2.2.5.1,
7.2252,7.226.2,7.2.2.6.3 and 7.2.2.6.4
(5) Ramps—7.2.5, excluding the provisions of 7.2.5.3.1,
7.2.5.5, and 7.2.5.6.1
(6) Fire escape ladders—7.2.9
(7) Alternating tread devices—7.2.11
(8) Capacity of means of egress—Section 7.3, excluding
the provisions of 7.3.3 and 7.3.4
(9) Impediments to egress—7.5.2
(10) Mumination of means of egress—Section 7.8
(11) Emergency lighting—Section 7.9
(12) Marking of means of egress—Section 7.10

The prescriptive provisions listed in 5.3.2 for the
means of egress do not readily lend themselves to
performance-based calculation. However, these as-
pects cannot be excluded from the design. Therefore,
these prescriptive provisions are retained for perfor-
mance-based designs. For example, prescriptive exit
sign requirements help to assure the effectiveness of
the means of egress; emergency lighting along the
egress path provides prescriptive reliability for the
illumination needed for effective exiting. A rationale
for retaining these prescriptive requirements is that
existing models of evacuation behavior are not so-
phisticated enough to quantify the effect of signs or
lighting on the speed and effectiveness of exiting be-
havior.

5.3.3 Equivalency.

Equivalent designs for the features covered in the retained
prescriptive requirements mandated by 5.3.2 shall be ad-
dressed in accordance with the equivalency provisions of
Section 1.4.

Section 5.4 Design Specifications and
Other Conditions

5.4.1*% Clear Statement.

Design specifications and other conditions used in the perfor-
mance-based design shall be clearly stated and shown to be
realistic and sustainable.

A.5.4.1 The design specifications and other conditions form
the input to evaluation of proposed designs (see Section 5.6).
Where a specification or condition is not known, a reasonable 3
estimation is permitted. However, the design team must take
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steps to ensure that the estimation is valid during the life of
the building. Any estimations need to be documented. (See
Section 5.8.)

An example of an estimation could be a material
property value needed as input by a computer fire
model. Typically, computer fire models allow a single
value to be input for material properties. However,
if the material property varies with temperature,
there is a question as to which single value ade-
quately characterizes the material. The single value
used to estimate the behavior of the material over the
entire temperature range that might be experienced
during the course of a fire needs to be conservatively
selécted and documented.

542 Assumptions and Design Specifications Data.

5.4.2.1 Each assumption and design specification used in
the design shall be accurately translated into input data speci-
fications, as appropriate for the calculation method or model.

The documentation of the performance-based analy-
sis needs to clearly indicate the process for converting
assumptions and design specifications into input data
specifications. In some cases, the conversion process
is straightforward. For example, room dimensions are
explicitly stated in the design specification and can
be used as input data without modification. However,
if the designer assumes that a certain material will
be the fuel consumed by the fire, then the process of
converting that assumption into a heat release rate
curve, a mass loss curve, toxic potency values, flame
spread rate, or other data for modeling needs to be
described.

Example: Design Specifications

The source of much of the input data for the verifica-
tion methods is the design specifications for the
building. The design specifications are to include all
the information from the building design that affects
the ability of the building to meet the stated goals
and objectives. In addition to the building plans and
drawings, the design specification information is to
be presented for use by the designer and the authority
having jurisdiction. Both parties then review the in-
formation and implement it as input data specifica-
tions. To give an impression of the type of information
that should be included with the design specifica-
tions, a simple example—based upon a hypothetical,
four-story business occupancy building—is pre-

sented. This example building plan is shown in Ex-
hibit 5.2, which is not drawn to scale. The fire protec-
tion and egress features for the building are not
designed to meet the prescriptive Code requirements,
with the exception of those items listed in 5.3.2. Addi-
tionally, the building has not been analyzed using
the methods in Chapter 5. To conserve time and
space, the systems, features, and construction details
specified in this example are not explained in full
detail, since this information is available from a vari-
ety of other sources. However, when completing an
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Upper floors — plan view

|
\A/

First floor — plan view

| 1T

Front — elevation view

Exhibit 5.2 Four-story business occupancy building.
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Section 5.4 « Design Specifications and Other Conditions 57

actual performance-based design, detailed informa-
tion on each system and construction feature, such
as an automatic sprinkler system or a fire barrier wall,
needs to be compiled and presented for use by the
designer and the authority having jurisdiction.

A description of the layout and dimensions of the
building is to be developed. This description is to
include a breakdown of each area to be considered
in the performance-based design, as well as a de-
scription of the building as a whole.

Building footprint—30 m X 76 m (100 ft X 250 ft)
Building height—15 m (50 ft)

Story height (top of floor slab to bottom of slab
on next floor)—3660 mm (144 in.)

Floor height (below false ceiling)—3050 mm (120
in.)

Steel frame construction (interior columns)—W8
X 28 steel columns protected by two layers of
gypsum wallboard—total 25 mm (1 in.) thick; in-
clude design and construction details for column
protection

Poured on deck concrete slab—150 mm (6 in.)
thick, supported by prefabricated joists

Interior finish material—gypsum wallboard

Ceiling construction—include design and fabri-
cation details for ceiling construction and materi-
als

Automatic sprinkler system—installed through-
out per NFPA 13, Standard for the Installation of
Sprinkler Systems'; include all specifications for
the sprinkler system normally included in a pre-
scriptive system design (for example, information
relative to design density, RTI, spacing)

Alarm system—initiation by means of waterflow
alarm incorporated into sprinkler system that op-
erates when flow of water is equal to or greater
than that from single sprinkler; waterflow alarm
activates evacuation signal designed per NFPA 72,
National Fire Alarm Code? include all specification
and design information for alarm system nor-
mally provided for a prescriptive design

HVAC system—designed and installed per NFPA
90A, Standard for the Installation of Air-Conditioning
and Ventilating Systems®, and applicable regional
plumbing and mechanical code

Stairs

Two exit stair enclosures located in opposite cor-
ners of building

Stair enclosures—3050 mm X 7620 mm (120 in.
X 300 in.)

Stair riser height—150 mm (6 in.)
Stair tread depth—305 mm (12 in.)
Stair clear width—1220 mm (48 in.)

Stairs enclosed with 2-hour fire resistance-rated
barrier walls (provide design and construction
details)

1 ¥-hour fire protection-rated, self-closing, 810-
mm (32-in.) clear width doors

Elevators

Two 3660 mm X 3660 mm (144 in. X 144 in.)
elevators separated from rest of building by 2-
hour fire resistance-rated barrier walls (provide
design and construction details)

Elevator installation per ASME A17.1, Safety Code
for Elevators and Escalators*
Storage room—located on upper floors next to eleva-
tor lobby

Dimensions—6100 mm X 7620 mm (240 in. X
300 in.)

Nonbearing walls constructed of gypsum wall-
board mounted on metal studs

810-mm (32-in.) clear width self-closing door

Rest room—Ilocated adjacent to second stair enclosure

Dimensions—4570 mm X 7620 mm (180 in. X
300 in.)

Nonbearing walls constructed of gypsum wall-
board mounted on metal studs

810-mm (32-in.) clear width self-closing door

Entranceway (ground floor)
Separated from remainder of first floor by 2-hour
fire resistance-rated barrier walls (provide de-
sign and construction details)
Two main doors for entry into office space on
ground floor—1 %“-hour fire protection-rated,
self-closing, 1015-mm (40-in.) clear width
Two exterior exit doors off lobby—self-closing,
1015-mm (40-in.) clear width
Dimensions indicated on drawing
Emergency lighting and marking of the means
of egress—specify details and design per Code’s
prescriptive requirements.

Example: Assumptions

In addition to compiling building specifications, a
variety of assumptions need to be made by the de-
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58 Chapter 5 « Performance-Based Option

signer in developing a performance-based design.
These assumptions are to remain constant and con-
sistent throughout the analysis of the building. This
example is included to provide information relating
to the type of assumptions that might be made on a
hypothetical 15-story hotel occupancy building. Simi-
lar to the design specifications, this information is
provided in a list format. Certain assumptions made
by the design team can be included with different
sections of the design input, such as assumptions
regarding the location of the occupants, which would
be included with the occupant characteristics. Addi-
tionally, any assumptions that do not remain constant
across the various scenarios cannot be classified as
assumptions—they instead become scenario-related
data. The breakdown of information should be agreed
on with the AHJ before a design is submitted.

Status of Ventilation System. Information relating
to the ventilation system and its status at the time of
ignition should be included among the assumptions.
While the design and construction information per-
taining to the ventilation system would be included
in the design specifications, the assumptions relating
to this system would relate purely to its status at the
time of the fire—mainly whether it was on or off.
Additionally, information relating to whether the
ventilation system would remain on throughout the
fire scenarios—or whether an automatic device
would shut down the system—could be included in
this data. This example assumes that the ventilation
system is on and operating normally at time of igni-
tion.

Ambient Temperature. Ambient temperature is
based on the anticipated condition of the building
at the time of ignition. For most modern buildings,
ambient temperature is dependent on the occupancy
classification, since many buildings now incorporate
heating/ventilation systems that maintain a constant
temperature. This example has an ambient tempera-
ture of 21°C (70°F).

Ignition Time. Assume worst-case time of day for
the various fire scenarios. In the case of a hotel, the
worst-case time is in the evening or very early morn-
ing hours, when the occupants are expected to be
sleeping.

Egress Paths. Assumptions are to be made regard-
ing the condition of the egress ways and whether they
are clear of debris. These assumptions are generally
dependent on the anticipated use of the building, as
certain building types are more likely than others to
have objects stored or placed in the egress paths. In
this example, the assumption that each stairway is

clear of clutter and debris is based on daily verifica-
tion by a hotel employee. However, the lobby area—
which might be used as a primary means of egress—is
often cluttered with items such as luggage or chairs,
and the designer needs to estimate a usable egress
width.

Mobility Impairment. Assume one mobility-im-
paired occupant per floor of the structure. The mobil-
ity impairments affect the occupant characteristics of
these individuals. The actual number of mobility-
impaired individuals using the building might be
based on one of the following:

(1) The severity of the impairments

(2) Local jurisdictional requirements

(3) Selection by the design team based on the loca-
tion of the structure and the anticipated clientele

(4) The number of rooms properly equipped to house
mobility-impaired individuals

Occupant Age Distribution. Assumptions regarding
the age distribution of occupants are to be made.
Tests have shown that groups of occupants separated
by age have different movement speeds, and the de-
sign team needs to conservatively estimate the num-
ber of middle-aged adults, elderly, and children who
will be located within the structure.

System Performance. Assume that all systems per-
form as designed unless the scenario specifically
mandates a system failure.

Egress Path Selection. Assume that all occupants
attempt to egress via the exit most familiar to them
or that they will attempt to use the path followed
when entering the building. Since most occupants
will probably have used the elevator, assume occu-
pants will use the first exit stair encountered in mov-
ing toward the elevators.

Fire Fighter Staging. Depending on the time passed
to fire fighter arrival, assume that the speed of occu-
pant movement on stairs will be reduced by half for
the stairs that the fire department uses as a staging
area.

5.4.2.2 Any assumption and design specifications that the
design analyses do not explicitly address or incorporate and
that are, therefore, omitted from input data specifications
shall be identified, and a sensitivity analysis of the conse-
quences of that omission shall be performed.

The term design analyses as used in 5.4.2.2 means the
baseline analyses of the proposed design. The design
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Section 5.4 « Design Specifications and Other Conditions 59

analyses are compiled into a report and submitted to
the authority having jurisdiction for approval. Design
specifications and assumptions would not be in-
cluded in the baseline analyses if, for example, the
designer originally considered incorporating an auto-
matic suppression system into the building design
or designing the building to rely on manual suppres-
sion if a fire occurs. In such a case, the designer would
perform an analysis on each of those options and
include in the proposed design the one that best satis-
fies the performance criteria at the lowest cost. The
rejected option would be included as an appendix in
the submittal to the AHJ. The appendix would indi-
cate why the rejected option was not included in the
analyses, as well as how the building performance
would change if the rejected option were to be incor-
porated into the design.

5.4.2.3 Any assumption and design specifications modified
in the input data specifications, because of limitations in
test methods or other data-generation procedures, shall be
identified, and a sensitivity analysis of the consequences of
the modification shall be performed.

For example, new and innovative designs for detec-
tion systems, suppression systems, or overall build-
ing layout and egress systems might be incorporated
into a performance-based design. Unfortunately,
while the design team may feel that these systems
and modifications provide a marked improvement in
the performance of the building, they might not be
quantifiable in the models used to analyze the struc-
_ ture. If the design specifications and assumptions are
- such that they cannot be directly implemented into
~ a model, the design team needs to provide justifica-
- tion for selection of input values to be used for the
- specifications and assumptions. This justification
. needs to include the following;:

© (1) A detailed description of the new or modified

' system

(2) Rationale behind its selection for incorporation
into the building design

(3) Reason for not incorporating specifications and
assumptions directly into the model input

(4) Anticipated level of performance

(5) Improvements expected from the system

(6) Means of specifying input values in the input data
specifications

Due to the level of uncertainty involved in this
type of input data specification development, the de-
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sign team needs to perform a sensitivity analysis on
any of the input values formulated using this proce-
dure. An example of a type of system whose design
specification cannot be directly incorporated into the
input data specifications is a new detection and alarm
system that has not been fully tested in the arrange-
ment and layout of the proposed building. If the de-
sign team can provide justification that the model
cannot accurately predict the system’s performance,
then modifications should be made to the input data
specification to account for the differences in the re-
sults of the analysis and the performance of the sys-
tem.

5.4.3 Building Characteristics.

Characteristics of the building or its contents, equipment,
or operations that are not inherent in the design specifica-
tions, but that affect occupant behavior or the rate of hazard
development, shall be explicitly identified.

Building characteristics that are not classified as de-
sign specifications tend to be limited to particular
spaces within the building, occupancy- or purpose-
driven, or long-term or transitory adjustments by oc-
cupants to problems in the functionality of the basic
design. The building characteristics depend largely
on the materials used to decorate and furnish the
building and on the anticipated layout of such materi-
als. The identification of building characteristics
needs to take into account the intended use of the
building and potential aging effects on the materials
used. The identification of building characteristics of
concern requires considerable experience with the
hazard-related consequences of both typical and
problematic operations in occupancies of the type
proposed.

Examples of building characteristics include the
anticipated layout, fuel load, and burning characteris-
tics of a work area composed of cubicles in a business
occupancy. In addition to the flammability character-
istics of the interior lining materials of a structure,
an additional modification could be included with the
building characteristics to account for the potential
buildup of combustible dust or hydrocarbon residue
on the material in an industrial complex. Buildings
in which there is a high rate of occupant turnover
and movement, such as educational facilities or dor-
mitories, might include doors—and more important,
fire doors—that are routinely blocked open allowing
the uninhibited passage of smoke and other fire prod-
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60 Chapter 5 « Performance-Based Option

ucts of combustion. Designers of a mercantile occu-
pancy might deliberately or inadvertently create a
maze-like effect, which not only affects evacuation
times, but might also lead to anxiety and confusion
in the occupants during an emergency.

Example: Building Characteristics

The description of the building characteristics is to
include all of the information related to the building
and its various contents and features that is not in-
cluded with the design specifications. Various exam-
ples of building characteristics are provided in this
commentary. However, this example includes a more
detailed example of the type of items that should
be included with the building characteristics when
developing a performance-based design. Addition-
ally, this example presents differences in, and modifi-
cations that would be required for, the building
characteristics if the intended use is changed from a
business occupancy to a mercantile occupancy. The
different occupancy types can lead to large differ-
ences in the smoke production and spread through-
out the structure, as well as differences in evacuation
time. The designer needs to carefully select and docu-
ment the characteristics of the specific building. The
designer also needs to use conservative estimates of
the various building characteristics, particularly if
there is a possibility that the owner might change the
building type or occupancy.

The building in question is a three-story office
building that is being converted into a three-level
department store. The following provides a descrip-
tion of the building characteristics that might be used
in the original performance-based design for the
business occupancy.

Office Space. The space is divided throughout by
work cubicles. A base case office setup for cubicle
arrangement is to be specified. Arrangements are to
be analyzed using sensitivity analysis to determine
allowable level of variance in office setup.

Fuel Load. The fuel load is dependent on office
setup. A fixed fuel load is to be used, as limited types
of materials are available for consumption. The fuel
load will consist of materials such as office furniture,
computers, cubicle finishing materials, and paper.
Tests that measure the burning rate of office cubicles
and different office setups are to be consulted to de-
termine the total combined fuel load. The flammabil-
ity of each potential fuel item in the area of ignition
is to be estimated. Other potential sources of fuel in a

business occupancy include the interior finish materi-
als and paper or office equipment in storage areas.

The flammability information for the fuel
sources, such as the heat release rate, rate of flame
spread, and mass loss rate, can be determined from
several sources. The flammability data for the fuels in
question might be available in typical fire protection
texts, such as the NFPA Fire Protection Handbook®, the
SFPE Handbook of Fire Protection Engineering®, and
Drysdale’s An Introduction to Fire Dynamics’. This in-
formation can also be estimated using the results
from small-scale tests, such as those from a cone
calorimeter or a LIFT apparatus. A more accurate
determination of the flammability characteristics can
be produced in large-scale testing of the fuels in ques-
tion. This is not to suggest that the designer conduct
large-scale testing of the anticipated fuel sources for
each design; however, a review of large-scale tests
completed on items similar to those in question at
fire testing labs such as the National Institute of Stan-
dards and Technology (NIST) Building and Fire Re-
search Laboratory might provide accurate estimates
of the required material properties. NIST has com-
piled this research in reports available for download-
ing on its web site or at its research library, such as
A Survey of Fuel Loads in Contemporary Office Buildings®
by Caro and Milke. The flammability of the specific
items in question should be documented as accu-
rately as possible.

Egress Paths. Despite the variability of the office
setup, business occupancies typically will have clear,
fixed paths of egress. The egress paths will generally
consist of a perimeter loop around the office core,
along with multiple aisleways leading from the inte-
rior offices to the perimeter loop. Based on the type
of business occupying the structure, the designer
should determine whether the egress paths are likely
to remain clear of clutter and debris. This facet of the
building characteristics could also be included with
the design assumptions.

Fire Doors. The condition of the fire doors in the
structure is to be specified with the building charac-
teristics. Business occupancies generally keep fire
doors in the structure closed due to the limited need
to block the doors open, since, generally, occupant
turnover is not large, and movement of furniture is
periodic.

The preceding characteristics are assumptions re-
lating to the building’s function. These business occu-
pancy characteristics can be compared to those
identified for the department store to determine
which characteristics can be replaced with new values
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Section 5.4 « Design Specifications and Other Conditions 61

for the new occupancy. Generally, some differences
exist; if the new characteristics vary significantly, the
designer might have to re-evaluate the performance
of the structure completely. The following presents
the types of information that are to be included with
the building characteristics for the renovated mercan-
tile occupancy spaces.

Mercantile Space. As in the case of the business
occupancy, a base case setup of the mercantile space
is to be specified. However, a mercantile occupancy
generally modifies the arrangement and setup of the
building contents more frequently than a business
occupancy does, based on the type of store involved.
The design is to be sufficiently robust so that almost
every typical arrangement of the mercantile occu-
pancy is allowed, with the exception of extreme cases
utilizing highly volatile or flammable substances.

Fuel Load. The fuel load for a mercantile occu-
pancy is based primarily on the intended merchan-
dise. The fuel load could consist of items ranging
from electronics, plastics, and food products to wood
materials, upholstered furniture, and seasonal deco-
rations. The fuel load can vary greatly depending on
the type of store and even the time of year. The design
is to be based on the worst-case fuel load that the
designer feels might be in the building at any time.

Egress Paths. Many mercantile establishments ei-
ther inadvertently or deliberately create maze-like
paths that run through the store. While such paths
might keep shoppers in the store for longer periods,
causing them to view more of the merchandise, they
will also cause longer evacuation times and can lead
to anxiety during emergencies. Additionally, due to
restocking operations and the moving of merchan-
dise, the egress paths and aisleways in a mercantile
occupancy might be partially or fully blocked.

Fire Doors. Mercantile occupancies are frequently
moving items and storing contents and may have
large occupant loads moving between different
spaces. These effects might result in the fire doors
within the structure being blocked open, potentially
allowing smoke and other products of combustion
to spread uninhibited throughout the structure. The
evaluation should consider this issue, or the designer
should take steps to ensure that the fire doors remain
closed.

5.4.4*% Operational Status and Effectiveness of
Building Features and Systems.

The performance of fire protection systems and building
features shall reflect the documented performance and relia-
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bility of the components of those systems or features, unless
design specifications are incorporated to modify the ex-
pected performance.

A.5.4.4 Systems addressed by this requirement include au-
tomatic fire suppression systems and fire alarm systems.
Performance issues that need to be documented might in-
clude response time indexes, discharge densities, and distri-
bution patterns. Calculations should not include an unlimited
supply of extinguishing agent if only a limited supply will
be provided in the actual structure or building.

Subsection 5.4.4 and its annex language are meant
to help ensure that the performance-based design
analysis is realistic and reflects the anticipated opera-
tion of the systems. In other words, the analysis must
consider that the systems installed in buildings are
limited—not like Hollywood guns that never run out
of bullets. Designers need to make sure that the anal-
ysis deals with the systems in a practical manner and
is representative of how the systems will be installed
in the building.

Subsection 5.4.4 addresses inherent performance
limitations rather than reliability concerns, which are
separately addressed in 5.5.3.8 through mandatory
analysis of scenarios with systems and features ren-
dered unavailable. For example, there are different
modes of fire detection (such as ionization smoke
detectors, photoelectric smoke detectors, fixed-tem-
perature heat detectors, and rate-of-rise heat detec-
tors) that provide different speeds of response to
different fire scenarios. Also, automatic fire sprin-
klers use varying design densities of different agents,
resulting in different speeds and degrees of effective-
ness, depending on fire scenario. Fire doors are rated
for different duration and are expected to withstand
different levels of heat impact before failing. Addi-
tionally, fire barrier walls are expected to exhibit vari-
ous performance levels, particularly if one extends
from the floor to the roof while another extends to a
level below the roof.

5.4.5 Occupant Characteristics.

5.4.5.1% General. The selection of occupant characteristics
to be used in the design calculations shall be approved by the
authority having jurisdiction and shall provide an accurate
reflection of the expected population of building users. Occu-
pant characteristics shall represent the normal occupant pro-
file, unless design specifications are used to modify the
expected occupant features. Occupant characteristics shall
not vary across fire scenarios except as authorized by the
authority having jurisdiction.
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62 Chapter 5 « Performance-Based Option

A.5.4.5.1 Examples of design features that might be incor-
porated to modify expected occupant characteristics include
training, use of staff to assist with notification and move-
ment, or type of notification appliance used.

5.4.5.2*% Response Characteristics. The basic response
characteristics of sensibility, reactivity, mobility, and suscep-
tibility shall be evaluated. Such evaluation shall include
the expected distribution of characteristics of a population
appropriate to the use of the building. The source of data
for these characteristics shall be documented.

A.5.4.5.2 The four basic characteristics—sensibility, reac-
tivity, mobility, and susceptibility—comprise a minimum,
exhaustive set of mutually exclusive performance character-
istics of people in buildings that can affect a fire safety
system’s ability to meet life safety objectives. The character-
istics are briefly described as follows.

(1) Sensibility — to physical cues. Ability to sense the sound-
ing of an alarm; can also include discernment and dis-
crimination of visual and olfactory cues in addition to
auditory emanations from the fire itself.

(2) Reactivity — ability to interpret correctly cues and take

- appropriate action. Can be function of cognitive capac-
ity, speed of instinctive reaction, or group dynamics;
might need to consider reliability or likelihood of a
wrong decision, as in situations where familiarity with

- the premises influences wayfinding.

(3) Mobility—speed of movement. Determined by individual

" capabilities as well as crowding phenomena such as
arching at doorways.

(4) Susceptibility—to products of combustion. Metabolism,
lung capacity, pulmonary disease, allergies, or other
physical limitations that affect survivability in a fire
environment.

In application, as with the use of computer evacuation
models, assumptions can address a larger number of factors
that are components of these basic performance characteris-
tics. Examples follow:

(1) Alertness: Awake/asleep, can depend on time of day

(2) Responsiveness: Ability to sense cues and react

(3) Commitment: Degree to which occupant is committed
to an activity underway before the alarm

(4) Focal point: Point at which an occupant’s attention is
focused, for example, to front of classroom, stage, or
server in business environment

(5) Physical and mental capabilities: Can affect ability to
sense, respond, and react to cues; might be related to
age or disability

(6) Role: Can determine whether occupant will lead or fol-
low others

(7) Familiarity: Can depend on time spent in building or
participation in emergency training

(8) Social affiliation: Extent to which an occupant will act/
react as an individual or as a member of a group

(9) Condition: Over the course of the fire, the effects—both
physiological and psychological—of the fire and its
combustion products on each occupant

5.4.5.3 Location. It shall be assumed that, in every nor-
mally occupied room or area, at least one person shall be
located at the most remote point from the exits.

All occupant locations at the beginning of the fire
must be specified. This information is critical for
egress analysis, since travel distances to the exits
must be known. Depending on the scenarios of inter-
est, conditions within selected egress paths must be
analyzed. However, the conditions in the room of fire
origin always need to be determined.

5.4.5.4*% Number of Occupants. The design shall be based
on the maximum number of people that every occupied room
or area is expected to contain. Where the success or failure
of the design is contingent on the number of occupants not
exceeding a specified maximum, operational controls shall
be used to ensure that the maximum number of occupants
is not exceeded.

A.5.4.5.4 The number of people expected to be contained
in a room or area should be based on the occupant load
factor specified in Table 7.3.1.2 or other approved sources.

An example of another approved source for occupant
load factors might be zoning regulations. Also, the
authority having jurisdiction might specify a higher
occupant load than that given in Table 7.3.1.2 to pro-
vide an additional safety margin.

Example: Response Characteristics, Location,
and Number of Occupants

The occupant characteristics specified for a perfor-
mance-based design need to provide an accurate rep-
resentation of the abilities and behaviors of the
building occupants before and during a fire. This
information is critical to a performance-based design
if the design is to be based on and compared with
Method 2 of A.5.2.2. This criterion selection requires
that each room or area be fully evacuated before the
smoke layer in that room descends below 1830 mm
(72 in.) above the floor. To show that each space is
clear before the smoke layer reaches this level, the
designer must document the spread of fire, its prod-
ucts of combustion, and the movement of people
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throughout the building during the emergency as
accurately as possible using current verification
methods. To model the evacuation of the building,
characteristics of the occupants of that building must
be formulated. The overall function of occupant char-
acteristics is the estimation of the time required to
evacuate the building. Therefore, the designer also
needs to formulate response characteristics, which
dictate how the occupants perceive the fire threat,
the time required to respond to this threat, and the
time to evacuate the building once the decision has
been made to leave. Additionally, the designer needs
to determine the number and location of people occu-
pying the structure at the time of the fire initiation.
Staff assistance and emergency response, which also
have an impact on evacuation time, are presented in
separate examples in this chapter.

This example presents a sample of occupant char-
acteristics that could be used as the basis for an egress
analysis. It is critical that the designer account for
pre-movement activities when completing an egress
analysis, as occupants will often spend as much time,
if not far more, deciding and preparing to leave than
actually moving through the building.® The list of
occupant characteristics is based on a hypothetical,
three-story apartment building as shown in Exhibit
5.3. This building has two enclosed exit stairs located
in the opposite corners of the structure. The stair on
the bottom right-hand side of Exhibit 5.3 is assumed
to be the main, front stairway for the structure—
the egress path most familiar to the majority of the
people in the building. The building is laid out

1 2 3 4 5 6
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13 14 15 16
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Exhibit 5.3 Three-story apartment building—typical floor, plan
view.

Life Safety Code Handbook 2003

such that there are 16 one-bedroom apartments and
6 three-bedroom apartments.

16 small apartments
Single bedroom
Two people per apartment
Two mobility-impaired people (walking disabled)
per floor. Base case locations, apartments 3 and
14—subiject to sensitivity analysis.

Large apartments
Three bedrooms

Three apartments with two adults and two chil-
dren; three apartments with two adults and three
children; base case locations, five-person apart-
ments 7,12, and 17. Distribution of four- and five-
person apartments subject to sensitivity analysis.

Notification Time. Notification time is the time
from ignition until the sounding of the alarm. Notifi-
cation time is dependent on the fire scene and design
specification of the detection and alarm system.

Reaction Time. Assume everyone in the building is
sleeping at the time of alarm. This state of sensibility
presents a delay in the reaction time of the occupants.
Additionally, average reaction time is highly influ-
enced by the performance of the detection and alarm
system. Tests have shown that the performance of
an alarm system and the occupants’ attitude to the
sounding of the alarm have a dramatic effect on the
average delay time.' The average reaction time of
adult occupants is determined on the basis of the
condition of occupants at the time of alarm (sleeping),
design features and audibility of the alarm system,
and any local regulation relating to delay times to be
used in egress analysis. This example assumes that
children will not react and prepare to evacuate with-
out prompting from adults; therefore, only an esti-
mate for adults is to be provided. The predicted range
of reaction time is to be provided.

Pre-Evacuation Time. An additional factor that
needs to be considered when performing egress anal-
yses is activities that occupants engage in before leav-
ing the building. These activities range from
gathering children or pets to getting dressed and
packing up valuable belongings. The climate of the
building location might factor into the delay time, as
occupants are more reluctant to go outside in particu-
larly cold weather, and—before they do—more time
will be spent finding and donning jackets and other
clothing. In the case of mobility-impaired individuals
who require mobility aids, delay time will also in-
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64 Chapter 5 « Performance-Based Option

clude the time required to find, gather, and begin
using these devices. An average time for pre-evacua-
tion activities is to be specified for each of the apart-
ment groups. For this example, the apartments
housing two adults and no children have pre-evacua-
tion times based on the time required to get dressed,
gather items such as a jacket, keys, shoes, and wallet,
and then begin to egress the building. An additional
amount of time should be added for those apartments
housing mobility-impaired individuals. For those
apartments housing children, an additional time fac-
tor should be added for the time required to get the
children together, dressed, and ready to move out of
the building. Information on reaction time and pre-
evacuation activities is critical for the completion of
an accurate egress analysis. This information can be
found in the NFPA Fire Protection Handbook, The SFPE
Handbook of Fire Protection Engineering, or tests such
as those cited in the Proulx and Fahy paper™.

In summary, the following pre-evacuation times
are also to be included in the egress analysis:

(1) Adult apartments pre-evacuation time—provide
predicted range based on specific occupant char-
acteristics and available literature and test data

(2) Adult apartments for mobility-impaired individ-
uals pre-evacuation time—provide predicted
range

(3) Apartments with children pre-evacuation time—
provide predicted range

Travel Time. The final component of an egress
analysis is the calculation of the time required for
occupants to leave the structure once they begin to
evacuate. This travel time is primarily based on the
location of the occupants and the speed at which they
can navigate through the building. Depending on the
structure in question, the occupants” ability to move
might be affected by crowding phenomena and unfa-
miliarity with the structure. Other factors that influ-
ence travel time are as follows:

(1) Families remain in a group throughout evacua-
tion and move at the speed of the slowest mem-
ber.

(2) Occupants have varied familiarity with the struc-
ture.

(8) Occupants egress via the most familiar path, un-
less fire or products of combustion block that
path. Assume occupants from apartments 1, 2, 3,
7, 8,9, and 17 attempt to use the stairway in the
upper left-hand corner of exhibit 5.3, while the
rest of the occupants use the stairway in the bot-
tom right-hand corner of the exhibit.

Occupant movement speeds are available from
several sources, including the NFPA Fire Protection
Handbook, SFPE Handbook of Fire Protection Engineering,
and Fruin’s Pedestrian Planning and Design', or from
tests on different samples of the population.

Movement speeds for the following are to be in-
cluded in the egress analysis:

(1) Adults on floor—provide predicted range based
upon available literature and test data

(2) Adults on stairs—provide predicted range

(3) Families with children on floor—provide pre-
dicted range

(4) Families with children on stairs—provide pre-
dicted range

(5) Mobility-impaired adults on floor—provide pre-
dicted range

(6) Mobility-impaired adults on stairs—provide pre-
dicted range

Egress time = ¢, + f, + t, + ¢
where:

= notification time

;0-
I

t, = reaction time
t, = pre-evacuation time
t, = travel time

5.4.5.5% Staff Assistance. The inclusion of trained em-
ployees as part of the fire safety system shall be identified
and documented.

A.5.4.5.5 For example, in hospitals, staff characteristics
such as number, location, quality, and frequency of training
should be considered.

Example: Staff Assistance

Certain occupancies or building types might require
that staff assistance be provided during the evacua-
tion procedure in order for the occupants to evacuate
the building safely. The assistance of trained staff in
public places such as department stores, shopping
malls, theaters, arenas, or similar buildings can help
occupants unfamiliar with the building find emer-
gency exits, accelerating their departure and reduc-
ing the overall evacuation time. However, it is
important that staff members who are accounted for
in a design be properly trained and drilled so that
they are familiar with their role in the evacuation of
the building.
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Section 5.4 « Design Specifications and Other Conditions 65

Other examples of occupancies where staff assis-
tance might be required are nursing homes, hospi-
tals, and residential board and care facilities. In
facilities housing the elderly or mentally or physically
impaired individuals, occupants might be slow to
react to warning or alarm systems as well as slow in
moving. Depending on the severity of the impairment
of the occupants, evacuation time might be extremely
prolonged without the incorporation of staff assis-
tance. Take, for example, a nursing home that houses
nonambulatory occupants incapable of self-preserva-
tion: Impairments of the occupants might range from
the inability to hear an alarm, to comprehend the
significance of an alarm, to the inability to walk unas-
sisted or the inability to move at all without the use
of a wheelchair. Due to the varied nature of the occu-
pants in such a setting, the designer will most likely
be unable to predict the types of impairments that
the occupants of that building will have at any specific
time.

The hypothetical building in question for this ex-
ample is a two-story nursing home, with 6 occupant
rooms, an entrance/waiting room, a desk/office area,
and a cafeteria/lounge on the first floor; and 12 occu-
pant rooms on the second floor. Exhibit 5.4 shows a
plan view for each floor.

Occupant rooms

Occupant rooms

Second floor

[ [
Occupant rooms Office

Cafeteria/ | |
lounge

Occupant rooms Waiting
| | room

First floor

Exhibit 5.4 Two-story nursing home.

There are a total of 18 rooms, each housing 2
occupants. This equates to a total permanent occu-
pancy of 36 patients. These people might suffer from
a variety of impairments, which will greatly affect
their ability to egress the building in a timely manner
in the event of an emergency. This example assumes
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that any occupant confined to a wheelchair is housed
on the ground floor. The occupant characteristics for
this building are not discussed in detail for this exam-
ple, as occupant characteristics and their impact were
addressed in the commentary to A.5.4.5.4. However,
this example briefly presents the impact of staff assis-
tance on the various time components that can be
used to determine the total egress time.

It is assumed that the occupants of the building
are sleeping. Because there is a fairly high likelihood
that some of the occupants of this building are hear-
ing impaired or might be unable to comprehend and
react to an alarm, the reaction time for this compo-
nent of the population could be infinite. Additionally,
elderly occupants might take more time getting
dressed and preparing to leave, further lengthening
the pre-evacuation time. There is a high likelihood
that some of the occupants of this structure suffer
from mobility or mental impairments, which would
also affect their travel time. Some of the occupants
might be unable to move without assistance, so their
travel time will be infinite, while others might simply
move at a very slow pace.

Staff assistance can be factored into a design to
negate some of the effects of various impairments on
egress time. The actual level of staff required in a
structure of this type might be restricted by local
jurisdictions and individual company specifications.
For this example, it is assumed that the building is
staffed full time with three nurses, seven aides, and
a desk clerk. Two of the nurses and four of the aides
are located on the second floor. The designer should
work with the building owner and stakeholders to
develop a written facility fire safety plan that outlines
each person’s responsibility in the event of a fire.
For this example, it is assumed that upon alarm and
confirmation of a fire, the desk clerk is to notify and
interact with the fire department, while the nurses
and aides help the occupants to evacuate the build-
ing.

The designer must make certain assumptions re-
garding the facility staff and the degree to which they
will affect the occupant response characteristics and
evacuation. There must be a basis for each assump-
tion made by the designer regarding staff assistance,
and each should be documented. Assumptions might
include the following:

(1) All patients are under 24-hour supervision and
their location is always known.

(2) Wheelchair-bound patients are located on the
first floor only, and the occupants either are
seated in, or located near, their wheelchairs.
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(3) The facility has an emergency evacuation plan
that is practiced twice a year.

(4) Eachnurse and aide is assigned a patient or group
of patients who they must ensure escapes safely
from the building.

(5) Upon hearing an alarm, the staff verifies that
there is a fire, then notifies each of the occupants
and proceeds to take the following actions:

a. The staff closes the door to each room upon
leaving to prevent smoke from entering that
room.

b. The staff begins helping those in need of assis-
tance in moving through the building.

The effects of staff assistance on the time to
evacuation can be stated with each component of
the egress analysis time, based on the assumptions
made. The first component of the egress time calcula-
tion is the time to notification. This component is
generally based on the sounding of the alarm, but
one of the assumptions for this example is that the
staff verifies a fire before helping to notify the occu-
pants. This action introduces a time delay in the noti-
fication time. The second and third components of
the egress time calculation are the reaction and pre-
evacuation times. As previously discussed, these
times might be dramatically affected by hearing,
mental, or physical impairments. When the staff is
notifying the occupants of the fire, they need to en-
sure that each occupant capable of evacuating with-
out assistance begins to react, or staff is to help them
to begin evacuating the structure. This might include
getting each occupant dressed and prepared to leave,
as well as placing the occupants into wheelchairs if
necessary.

The delay estimate for staff assistance must in-
clude consideration of the fact that each member of
the staff might be responsible for more than one per-
son and that there might be delays associated with
each person. For the example presented here, the
average staff member is assigned three or four peo-
ple, and an average delay developed depends on the
anticipated level of impairment associated with each
person. These actions introduce further delays in the
reaction and pre-evacuation activities.

Finally, the staff aids the occupants in moving
through the building. This might include wheeling
them out of the building, walking next to them
throughout the egress process, or simply directing
them out of the building. Initially, estimates are to
be made for each of these delays, and these estimates
are to be confirmed by the evacuation drills.

5.4.6 Emergency Response Personnel.

Design characteristics or other conditions related to the avail-
ability, speed of response, effectiveness, roles, and other
characteristics of emergency response personnel shall be
specified, estimated, or characterized sufficiently for evalua-
tion of the design.

Depending on the design in question, it might be
desirable to omit the operations of emergency re-
sponse personnel. If this is the case, this assumption
is to be documented as part of the final design.

Example: Emergency Response Personnel

Depending on the type of occupancy and the use of
the building, the designer might wish to incorporate
the actions of emergency personnel into the evalua-
tion of the structure. The design team needs to make
many assumptions regarding the time to arrival and
overall capabilities of the response personnel, and
these assumptions must be incorporated into the de-
sign documentation. The designer cannot simply as-
sume that the fire department will arrive 30 seconds
after the initial fire alarm and suppress the fire imme-
diately upon arrival. This example is provided to pre-
sent the type of questions that should be addressed
regarding emergency response personnel, as well as
some of the assumptions that might be made.

The facility in this example is an industrial occu-
pancy located on the outskirts of a suburban town. The
facility manufactures plastic products and runs two
shifts per day. There are two buildings on the campus:
One houses the administrative personnel and design
team offices as well as a cafeteria and lounge; the
other is where all of the manufacturing takes place.
The processes used in manufacturing the product are
hazardous and involve the use of toxic and flammable
chemicals. The town has two full-time fire stations,
both with the same resources. One is located 5 miles
from the facility; the other is 10 miles from the facility.

When determining what assumptions can be
made about the emergency response personnel, it
might be useful for the designer to develop a list
of questions to ask the owner and authority having
jurisdiction or fire department representative on the
design team. The answers to such questions can help
assess what level of dependence the design should
have on the arrival of the fire department. The follow-
ing are sample questions:

(1) Is there a fire brigade on site?
(2) What is this brigade’s level of training?
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(3) What is the estimated response time of the local
fire department?

(4) How many response personnel will respond
with the first arriving company? Second arrival?

(5) Is the local fire department familiar with and
trained to respond to emergencies at the facility?

(6) When an alarm is sounded, does the signal go
straight to the local fire department or to a secu-
rity station on site? Who will assess the situation
before calling the local fire department?

(7) What types of hazards exist on site? Where are
they located?

(8) Do these hazards pose health threats to the sur-
rounding community? To the employees? To the
fire fighters?

(9) Does the local fire department have the equip-
ment to respond to the types of fire incidents
that could develop?

(10) Does the municipality or the plant supply this
equipment?

(11) If supplied by the company, is this equipment
stored on site?

(12) What type of access does the fire department
have to the site?

(13) How long will it take the fire fighters to set up
for suppression efforts at a range of locations on
the campus?

All assumptions regarding the fire department’s
response time need to be verified as feasible by the
fire department. The overall intention of these ques-
tions regarding the fire department and its capabili-
ties is to determine the time to arrival, the time to
agent application, and the time to suppression, which
can then be incorporated into the building evaluation.
These various times should take into consideration
not just the fire department, but also the building,
as the designer should be aware that certain building
designs present more challenging situations than do
others. When emergency response personnel are to
be an important part of the fire safety design, the
designer needs to try to make the building as friendly
to the fire department as possible. To facilitate this
process, the designer should consult with the fire
department early in and throughout the process to
ensure that the design is optimized for fire-fighting
operations and that any assumptions made regarding
the fire department are accurate.

5.4.7* Post-Construction Conditions.

Design characteristics or other conditions related to activities
during the life of a building that affect the ability of the
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building to meet the stated goals and objectives shall be
specified, estimated, or characterized sufficiently for evalua-
tion of the design.

A.5.4.7 Design proposals need to state explicitly any design
specifications or estimations regarding building fire safety
plans, inspection programs, or other ongoing programs
whose performance is necessary for the building, when occu-
pied and operational, to meet the stated goals and objectives.
Programs of interest include any maintenance, training, la-
beling, or certification programs required to ensure opera-
tional status or reliability in building systems or features.

Subsection 5.4.7 relates to the management-of-
change issues discussed in 5.1.7. One design charac-
teristic that typically changes post-construction is the
fuel load. The design basis fuel load must anticipate
such changes, no matter what their size. Increased
quantities of fuel load that involve materials that are
easier to ignite and that involve higher and faster
growing heat release rates, with higher smoke gener-
ation rates, could have a significant impact on the
performance-based design. Neither the designer nor
the authority having jurisdiction will want to re-
analyze the design’s acceptability fully whenever
post-construction conditions change slightly. To avoid
that need while retaining safety, the designer must
use assumptions that are more conservative than the
conditions actually anticipated, and also identify
those conditions of greatest sensitivity that must be
maintained or re-analyzed.

5.4.8 Off-Site Conditions.

Design characteristics or other conditions related to re-
sources or conditions outside the property being designed
that affect the ability of the building to meet the stated goals
and objectives shall be specified, estimated, or characterized
sufficiently for evaluation of the design.

Off-site conditions are considered to be outside the
property line and out of the control of the owner/
operator. One example of an off-site condition is the
status of the public water main. If the fire protection
design relies on a sprinkler system fed by the public
water main, then the analysis should consider the .
possibility that the public water main won’t deliver
the required amount of water.

5.4.9* Consistency of Assumptions.

The design shall not include mutually inconsistent assump-
tions, specifications, or statements of conditions.
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A.5.4.9 The design elements required to be excluded by

5.4.9 include those about the interrelations between the per-

formance of building elements and systems, occupant behav-

ior, or emergency response actions that conflict with each
. other. For each fire scenario, care needs to be taken to ensure
- that conflicts in actions do not occur. Typical conflicts could
 include (1) assuming a fire door will remain closed during
" the fire to contain smoke while this same door is used by
* occupants during egress from the area, and (2) assuming
- fire apparatus will arrive immediately from a distant location
~ to provide water to fire department connections and similar
i situations.

For example, an assumption that compartmentation
blocking the passage of fire and smoke will be maintained
at the door to a stairwell cannot be paired with an assumption
that evacuation through that door will extend over many
minutes.

5.4.10% Special Provisions.

Additional provisions that are not covered by the design
specifications, conditions, estimations, and assumptions pro-
vided in Section 5.4, but that are required for the design to
comply with the performance objectives, shall be docu-
mented.

A.5.4.10 The provisions required by 5.4.10 to be docu-
mented include those that are in excess of basic requirements
covered by referenced codes and standards, typical design
requirements, and operating procedures. It includes provi-
sions such as more frequent periodic testing and maintenance
to increase the reliability of fire protection systems, redun-
dant systems to increase reliability, on-site guard service to
enhance detection of fires and aid in fire response proce-
dures, staff training, availability and performance of emer-
gency response personnel, and other factors.

Section 5.5% Design Fire Scenarios

A.5.5 Design fire scenarios define the challenge a building
is expected to withstand. Design fire scenarios capture and
limit value judgments on the type and severity of the fire
challenge to which a proposed fire safety system needs to
respond. The system includes any and all aspects of the
proposed design that are intended to mitigate the effects
of a fire, such as egress system, automatic detection and
suppression, barriers, staff training, and placement of manual
extinguishers.

Design fire scenarios come from two sources: those that
are specified in paragraphs 5.5.3.1 through 5.5.3.8, and those
that are developed by the design team based on the unique
characteristics of the building as required by 5.5.2. In most,
if not all, cases, more than one design fire scenario will be
developed to meet the requirements of 5.5.2.

Once the set of design fire scenarios is established, both
those specified by 5.5.3.1 through 5.5.3.8 and those that are
developed as required by 5.5.2, they need to be quantified
into a format that can be used for the evaluation of proposed
designs. The SFPE Engineering Guide to Performance-
Based Fire Protection Analysis and Design of Buildings
outlines a process and identifies tools and references that
can be used at each step of this process.

5.5.1 Approval of Parameters.

The authority having jurisdiction shall approve the parame-
ters involved in design fire scenarios. The proposed design
shall be considered to meet the goals and objectives if it
achieves the performance criteria for each required design
fire scenario. (See 5.5.3.)

5.5.2% Evaluation.

Design fire scenarios shall be evaluated using a method
acceptable to the authority having jurisdiction and appro-
priate for the conditions. Each design fire scenario shall be
as challenging as any that could occur in the building, but
shall be realistic, with respect to at least one of the following
scenario specifications:

(1) Initial fire location
(2) Early rate of growth in fire severity
(3) Smoke generation

A.5.5.2 The protection systems and features used to meet
the challenge of the design fire scenario should be typical
of, and consistent with, those used for other similar areas
of the building. They should not be designed to be more
effective in the building area addressed than in similar areas
not included and that are, therefore, not explicitly evaluated.

Section A.5.5 indicates that 5.5.2 will typically force
one or more scenarios to be considered in addition
to the eight specified in 5.5.3.1 through 5.5.3.8. The
specified scenarios are to be considered for all perfor-
mance-based designs, but they do not necessarily
represent a comprehensive set of scenarios. There
may be additional scenarios truly unique to the pro-
posed facility that need to be analyzed. The intent of
including nonspecific scenarios (as opposed to the
specific scenarios of 5.5.3) is to capture those scenar-
ios where (see 5.5.2) initial fire location, early rate of
growth in fire severity, or smoke generation poses a
greater problem than those conditions captured by
the scenarios in 5.5.3. However, there are also other
conditions that may require development of scenar-
ios—overcrowding of a specific space being just one
example. Additional scenarios might also be specified
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by the authority having jurisdiction to account for an
historical, local fire that the AHJ is determined will
not recur.

The following suggests how suitable scenarios
may be developed.

Introduction. To provide a comprehensive design
(that is, to demonstrate how the fire safety system
will respond to a variety of fires), more than one
scenario should be considered. It is suggested that,
at a minimum, the following three types of scenarios
be considered:

(1) High-frequency, low-consequence (typical)

(2) Low-frequency, high-consequence (high-
challenge)

(3) Special problems

Scenario (1) is used to demonstrate that the fire
safety system can manage fires that start as relatively
small fires but are frequent (for example, a wastebas-
ket fire). Scenario (2) should present a greater chal-
lenge to the fire safety system (for example, fire in
an egress path). The intent is to consider a larger
fire but not one that is so unrealistically large that it
ensures the proposed design (or any other) will not
perform adequately. The first two scenario types tac-
itly assume that the fire safety system will function

Commentary Table 5.1 General Scenarios

as designed. However, Scenario (3) is included to ac-
count for those situations in which some aspect of
the fire safety system might be compromised (for
example, improperly closed valve on a sprinkler sys-
tem, detection/alarm system temporarily out of ser-
vice, multiple ignitions as characteristic of an arson
fire, degradation of egress system after an earthquake
or other natural disaster). Scenario (3) can also be
used to consider the reliability of the fire safety sys-
tem design.

Commentary Table 5.1 provides general scenar-
ios—those that may be experienced by most, if not
all, occupancies. Commentary Table 5.1 presents ex-
amples of typical and high-challenge fires, based on
slow-, moderate-, and fast-developing fires that ex-
pose people in the room of origin who are not inti-
mate with ignition and when the room of origin is
unoccupied. The table also presents examples of spe-
cial problem fires for these same individuals.

The leftmost column of Commentary Table 5.1
indicates a general fire type, characterized by the rate
at which a potential fire hazard might develop. Fire
development is defined by a heat release rate curve.
An additional factor in defining the type of fire is the
peak heat release rate, which must be severe enough
to challenge the fire safety system but not so severe
that no design can effectively reduce the hazards of

Scenario

Occupant in Room of Fire

Fire Type Origin but Not Intimate

Room of Fire Origin
Normally Unoccupied

Slow-developing fire e Cigarette ignition of upholstered
furniture

* Electrical ignition of small
appliance or lighting, or
overloaded outlet

Moderate-developing fire » Kitchen/cooking fire

e Trash can fire

* Open flame ignition of
upholstered furniture

Fast-developing fire * Flammable liquids

Shielded from systems, or
other problems present

* Fire with impaired “first line of
defense”

e Shielded flaming fires; limited
fuel and larger

¢ Overloaded or failed wiring
igniting switch gear, electrical
devices, or insulation, followed
by ignition of wooden structural
members

» Wildland or exposure fire (e.g.,
from a neighboring building or
parked car)

e Lightning-induced ignition of
building roof

e Laundry room fire

e Flammable liquid storage

» Externaltrash collection or trash
chute fire

¢ Flammable liquid storage

* Room of fire origin door open

e Fire in egress path
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70 Chapter 5 « Performance-Based Option

the postulated fires. The peak heat release rate is a
function of the amount of fuel of the first item ignited,
if the fire doesn’t spread beyond it, or the maximum
amount of fuel within the room of origin (that is, the
room goes to flashover).

Scenario Components. Ata minimum, a fire scenario
consists of the following:

(1) Ignition factors (source, location, and material;
- other items ignited if applicable)

(2) At least one heat release rate curve (HRRC)

(8) Occupant locations (see 5.4.5.3)

(4) Occupant characteristics (see 5.4.5.2)

(5) Special factors (shielded, systems unreliable,
¢ open door)

Ignition Factors. Ignition factors include the source
of ignition; the material that is first ignited and, if it
is a solid, where it is ignited; and whether other items
are also ignited. Ignition factors to consider when
constructing these aspects of the scenario are shown
in Commentary Table 5.2.

Ignition Sources. Ignition sources are of primary in-
terest when considering the frequency of design fires.
Possible sources of ignition include the following:

(1) Smoking

(2) Open flame

(3) Electrical source

(4) Incendiary

(5) Hot surface

(6) Spontaneous combustion
(7) Radiant source

Various electrical ignition scenarios are possible and
historical data should be consulted to determine
which is most appropriate for the occupancy being
considered. In addition to smoking-related ignitions
and open flames, another example of incendiary igni-
tion would be a “runaway” industrial reaction. Hot
surfaces are most often associated with either cooking
(stoves, hot plates) or industrial processes (engines,
furnaces). Spontaneous combustion is essentially an
uncontrolled exothermic chemical reaction, due to
either a buildup of flammable vapors (for example,
due to improper storage or decomposition) or acci-
dental mixing of reactive chemicals (for example,
some cleaning fluids). A common radiant source is a
portable heater.

First Item Ignited. The firstitem ignited is somewhat
dependent on the ignition source. For example, an
overheated electrical wire is most likely to ignite its

Commentary Table 5.2 Ignition Factors

Ignition Source

First Iltem Ignited Second Item Ignited

Cigarette

Electrical lighting
Incendiary

Spontaneous combustion
Stove/hot plate
Process-inherent?

Electrical equipment’ Structural assembly?

Wiring Library book stack
Seating Merchandise display
Sets and decorations Carpets

Exhibit displays Curtains

Upholstered furniture
Electrical appliance
Trash

Ordinary combustibles*
Gas leaks

Flammable liquids
Mattress

Medical equipment

Includes, but is not limited to, dust collectors, uninterruptible power supplies, generators, HVAC equipment,

dryers, and freezers

2Consists of exterior/interior wall or ceiling finish, wall studs, ceiling joists, and insulation

3Applies primarily to industrial settings
4Includes mixtures of paper, common plastics, and other materials
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Section 5.5 ¢ Design Fire Scenarios 71

own insulation; cooking fires usually ignite items
close to the flames, not structural assemblies (for ex-
ample, wall or ceiling finish materials). The first item
ignited is of interest for two reasons. First, it may
pose either a thermal or a nonthermal hazard by itself
(an example is an occupied mattress or the toxic prod-
ucts resulting from its combustion). Second, the first
item might ignite a second item that poses an addi-
tional or greater hazard. Examples of second items
include merchandise, structural assemblies, and car-
pets capable of releasing toxic combustion products.
There may be no need to consider the second item
column of Commentary Table 5.2 if the first item
ignited presents enough of a hazard by itself. Certain
types of upholstered furniture fall into this category
because of the toxic combustion products they release
and their relatively high heat release rate.

Second Item Ignited. Ignition of a second item is
important in scenarios involving flashover or where
structural stability is an issue. Ignition of a second
item should be reflected in the heat release rate curve
for the room of origin. Ignition of a second item can
have two effects on the room heat release rate curve:

(1) The peak heat release rate might be increased.
(2) The growth phase of the fire might be accelerated.

The possibility of both phenomena occurring
might be applicable to certain scenarios (for example,
if the second item involves flammable liquids or
gases).

Heat Release Rate Curves. Heat release rate curves
can be constructed by referring to The SFPE Handbook
of Fire Protection Engineering and Drysdale’s An Intro-
duction to Fire Dynamics.

Special Factors. There are several additional factors
that might be critical to the development of scenarios.

(a) Ignition Location. The location of the point of
ignition can affect the eventual course and spread of
afire. In some cases, specifying a location also implies
additional items in the scenario. For example, a
kitchen fire could actually be a cooking fire that in-
volves a burner igniting loose clothing or a grease
fire igniting “ordinary”” combustibles nearby.

(b) Fire Spread. With regard to fire spread, the
point of ignition is significant because it might, in
part, determine the severity of the fire. An aspect of
this issue is the availability of oxygen. If the first
item ignited is an upholstered chair, two different
scenarios result depending on whether the ignition
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location is on the outside (for example, by a wastebas-
ket fire) or on the inside (for example, a cigarette
between a seat cushion and the arm of the chair). In
the former case, a flaming fire is likely to occur; in
the latter, a smoldering fire with copious amounts
of products of combustion results. Additionally, the
point of origin might be conducive to localized flash-
over. Localized flashover has been observed in exper-
iments involving bunk beds and desks with enclosed
leg wells (modesty panels). These geometries tend to
concentrate heat energy such that an intense fire is
created in a relatively small area.

(c) Relative Location. Relative location is some-
what related to the localized flashover. These fires
are characterized by the ignition point being shielded
from fire protection systems. The problem is that the -
initial fire development is not sensed by the fire de-
tection system. This results in a larger fire at the time -
of detection and a commensurate decrease in the -
time to evacuate. A common scenario involving
shielded fires is a fire in warehouse rack storage. -

(d) Interference with Evacuation. The loss or degra- -
dation of any one egress path (for example, when a
fire originates in some aspect of the egress system)
can place a significant burden on the fire safety sys-
tem of a facility. If more than two exits exist, the loss
of one will have a lesser impact than if only one or
two exits are initially available. If a fire originates in
a location shared by more than one egress path (for
example, where two egress paths merge into a single
corridor or a dead-end corridor), the impactis greater
than if the fire originates in one of several parallel
egress routes.

(e) Compartmentation Barriers. This situation in-
volves the fire breaching a barrier or originating in
a concealed space or on an exterior surface. When
the fire breaches a barrier, the potential for a severe
fire increases. The problem with fire originating in a
concealed space or an exterior surface is similar to
that addressed in item (c), “relative location” (fire
shielded from detection or suppression systems).

General Design Scenarios. The general scenarios
shown in Commentary Table 5.3 are recommended
as a starting point since they encompass the issues
addressed in earlier commentary. For those instances
where Commentary Table 5.3 does not apply, a proc-
ess is provided for selecting components for site-
specific scenarios that address the concepts of these
general scenarios.

Development of Scenarios. The following are steps
for use in specifying fire scenarios.
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Commentary Table 5.3 General Design Scenarios

Typical Scenario

High-Challenge Scenario

Special Problem Scenario

Fast growth in room contents

Ordinary fire in attic or
“challenging” concealed

Flammable liquids in means of
egress

Largest room fire, fastest

Ordinary fire in typical
unoccupied room with
sprinklers or detectors out of
commission

space

Ordinary fire in typical

occupied room with people not

intimate with ignition

Slow-developing fire in typical
occupied room with worst case

occupant characteristics

growth consistent with use;
worst occupant characteristics

Worst flame spread fire, if area
critical to egress; or flammable
room linings or decorations

(a) Common scenarios can be specified partly
through routine statistical analysis of fire experience
in similar buildings. An advantage of common or
typical scenarios is that they provide a good picture
of what the building’s performance will usually be if
fire occurs. Such scenarios also tend to fit easily
within the scope of available fire models and calcula-
tion methods. This means the authority having juris-
diction can review the results for these scenarios to
obtain a basic sense of the building’s level of safety
and the appropriateness of the calculations.

(b) High-challenge scenarios are any scenarios
that pose unusual fire challenges to the building de-
sign. High-challenge scenarios can be developed by
refining common scenarios (for example, changing
the area of fire origin) to create a greater challenge.
Also, high-challenge scenarios can be developed by
reducing the challenge in scenarios previously identi-
fied as beyond the design expectations (that is, too
severe to use as the basis for evaluation).

The following are illustrative techniques for de-
veloping high-challenge scenarios from common sce-
narios.

(a) Change the area of fire origin. Consider an
area (for example, bedrooms) where occupants are
likely to be particularly vulnerable. Consider an area
(for example, concealed spaces, external surfaces)
where fire can develop outside the effective range
of key fire protection features (such as detectors or
sprinklers). Consider an area (for example, egress
corridors) that is critical to occupant movement to
safety.

(b) Increase the initial size or speed of the devel-
opment of the fire. This might be done by adjusting

the parameters in a fire growth model (for example,
increasing the alpha value in a f-squared modeled
fire; reflecting a fast or ultra-fast fire; increasing the
peak heat release rate value for the fire) or by increas-
ing the assumed room fuel load or decreasing the
space between major combustible items.

(c) Assume common degradations in design as-
sumptions. For example, assume the doors are
blocked open, allowing the passage of fire effects to
secondary spaces; or assume an unlimited oxygen
supply for fire growth that could result from open
doors, broken windows, or other circumstances.

(d) Increase the toxicity or yields of products of
combustion.

Developing high-challenge scenarios from sce-
narios beyond design expectations involves less-chal-
lenging quantitative assumptions. For example, if the
bomb used in the New York City World Trade Center
incident of 1993 is deemed too severe for a high-rise
office building, how small a bomb would constitute
an appropriate high-challenge test? Or, if the Code
cannot assure protection of occupants who are inti-
mate with initial fire development, how close can
occupants be and not be considered intimate?

5.5.3*% Required Design Fire Scenarios.
Design fire scenarios shall comply with the following:

(1) Scenarios selected as design fire scenarios shall include,
but shall not be limited to, those specified in 5.5.3.1
through 5.5.3.8.

(2) Design fire scenarios demonstrated by the design team
to the satisfaction of the authority having jurisdiction
as inappropriate for the building use and conditions shall
not be required to be evaluated fully.
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A.5.5.3 Itis desirable to consider a wide variety of different
fire scenarios to evaluate the complete life safety capabilities
of the building or structure. Fire scenarios should not be
limited to a single or a couple of worst-case fire scenarios.

The descriptive terms used to indicate the rate of fire
growth for the scenarios are intended to be generic. Use of
t-squared fires is not required for any scenario.

Example: Exemptions from Required Design Fire
Scenarios

One or more of the required scenarios might not be
applicable. For instance, if the designer is analyzing
a building that serves primarily as a warehouse but
also has limited office space, and that building does
not have any concealed wall or ceiling spaces, then
design fire scenario 4 might not be applicable.

Another example of a situation in which one of
the required scenarios might not apply to a particular
design is a building isolated from any possible expo-
sure to outside fire sources, which eliminates the need
to evaluate the building using design fire scenario 7.
The possible ignition or fuel sources for an exposure
fire might include trees or vegetation, cars, delivery
trucks, or dumpsters. If the designer can show the
authority having jurisdiction that the building is de-
signed such that there would be no vegetation around
the perimeter, no personnel or delivery vehicles could
park next to or even within a certain distance of the
building, and no man-made flammable objects would
be placed around the perimeter of the building, then
this scenario might not be applicable.

Each of the theoretical examples would be very
rare, and justifying the inappropriateness of any of
the scenarios can be very difficult for the designer.
The majority of buildings to which one or more of
the required scenarios do not apply will generally be
very specialized cases, such as an aircraft hangar with
no concealed spaces or a research lab with no external
fuel sources that could lead to an exposure fire. If the
designer believes that one or more of the scenarios
do not apply to the building in question, the designer
should consult the authority having jurisdiction early
in the evaluation process and provide written justifi-
cation on why these do not apply.

5.5.3.1% Design Fire Scenario 1. Design fire scenario 1
shall be as follows:

(1) Itisanoccupancy-specific fire representative of a typical
fire for the occupancy.

(2) It explicitly accounts for the following:
(a) Occupant activities
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(b) Number and location

(¢) Room size

(d) Furnishings and contents

(e) Fuel properties and ignition sources

(f) Ventilation conditions

(g) Identification of the first item ignited and its location

A.5.5.3.1 Scenario 1. An example of such a scenario for
a health care occupancy would involve a patient room with
two occupied beds with a fire initially involving one bed
and the room door open. This is a cursory example in that
much of the explicitly required information indicated in
5.5.3.1 can be determined from the information provided in
the example. Note that it is usually necessary to consider
more than one scenario to capture the features and conditions
typical of an occupancy.

The idea behind design fire scenario 1 is to ensure
that the types of fires most likely in a given occupancy
type—thatis, the statistically most significant scenar-
ios—are considered in the design analysis. These sce-
narios have a great degree of variety, from the small
fires experienced weekly at aluminum rolling mills
to the kitchen fires in high-rise apartment buildings
(that is, residences).

5.5.3.2% Design Fire Scenario 2. Design fire scenario 2
shall be as follows:

(1) It is an ultrafast-developing fire, in the primary means
of egress, with interior doors open at the start of the
fire.

(2) It addresses the concern regarding a reduction in the
number of available means of egress.

A.5.5.3.2 Scenario 2. Examples of such scenarios are a fire
involving ignition of gasoline as an accelerant in a means
of egress, clothing racks in corridors, renovation materials,
or other fuel configurations that can cause an ultrafast fire.
The means of egress chosen is the doorway with the largest
egress capacity among doorways normally used in the ordi-
nary operation of the building. The baseline occupant charac-
teristics for the property are assumed. At ignition, doors are
assumed to be open throughout the building.

Design fire scenario 2 is intended to provide informa-
tion on the maximum potential spread of fire effects,
mostly smoke and toxic products. It answers the
question, “What is the maximum extent of smoke
that may be experienced if an egress path is blocked?”

5.5.3.3* Design Fire Scenario 3. Design fire scenario 3
shall be as follows:
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(1) It is a fire that starts in a normally unoccupied room,
potentially endangering a large number of occupants in
a large room or other area.

(2) It addresses the concern regarding a fire starting in a
normally unoccupied room and migrating into the space
that potentially holds the greatest number of occupants
in the building.

A.5.5.3.3 Scenario 3. An example of such a scenario is a
fire in a storage room adjacent to the largest occupiable
room in the building. The contents of the room of fire origin
are specified to provide the largest fuel load and the most
rapid growth in fire severity consistent with the normal use
of the room. The adjacent occupiable room is assumed to
be filled to capacity with occupants. Occupants are assumed
to be somewhat impaired in whatever form is most consistent
with the intended use of the building. At ignition, doors
from both rooms are assumed to be open. Depending on the
design, doorways connect the two rooms or they connect
via a common hallway or corridor.

For purposes of this scenario, an occupiable room is a
room that might contain people, that is, a location within a
building where people are typically found.

5.5.3.4*% Design Fire Scenario 4. Design fire scenario 4
shall be as follows:

(1) It is a fire that originates in a concealed wall or ceiling
space adjacent to a large occupied room.

(2) It addresses the concern regarding a fire originating in
a concealed space that does not have either a detection
system or a suppression system and then spreading into
the room within the building that potentially holds the
greatest number of occupants.

A.5.5.3.4 Scenario 4. An example of such a scenario is a
fire originating in a concealed wall- or ceiling-space adjacent
to a large, occupied function room. Ignition involves con-
cealed combustibles, including wire or cable insulation and
thermal or acoustical insulation. The adjacent function room
is assumed to be occupied to capacity. The baseline occupant
characteristics for the property are assumed. At ignition,
doors are assumed to be open throughout the building.

5.5.3.5% Design Fire Scenario 5. Design fire scenario 5
shall be as follows:

(1) It is a slowly developing fire, shielded from fire protec-
tion systems, in close proximity to a high occupancy
area.

(2) Tt addresses the concern regarding a relatively small
ignition source causing a significant fire.

A.5.5.3.5 Scenario 5. An example of such a scenario is a
cigarette fire in a trash can. The trash can is close enough
to room contents to ignite more substantial fuel sources but
is not close enough to any occupant to create an intimate-
with-ignition situation. If the intended use of the property

involves the potential for some occupants to be incapable
of movement at any time, the room of origin is chosen as
the type of room likely to have such occupants, filled to
capacity with occupants in that condition. If the intended
use of the property does not involve the potential for some
occupants to be incapable of movement, the room of origin
is chosen to be an assembly or function area characteristic
of the use of the property, and the trash can is placed so
that it is shielded by furniture from suppression systems.
At ignition, doors are assumed to be open throughout the
building.

5.5.3.6*% Design Fire Scenario 6. Design fire scenario 6
shall be as follows:

(1) Itis the most severe fire resulting from the largest possi-
ble fuel load characteristic of the normal operation of
the building.

(2) It addresses the concern regarding a rapidly developing
fire with occupants present.

A.5.5.3.6 Scenario 6. An example of such a scenario is a
fire originating in the largest fuel load of combustibles possi-
ble in normal operation in a function or assembly room, or
in a process/manufacturing area, characteristic of the normal
operation of the property. The configuration, type, and geom-
etry of the combustibles are chosen so as to produce the
most rapid and severe fire growth or smoke generation con-
sistent with the normal operation of the property. The base-
line occupant characteristics for the property are assumed.
At ignition, doors are assumed to be closed throughout the
building.

This scenario includes everything from a big couch fire
in a small dwelling to a rack fire in combustible liquids
stock in a big box retail store.

The Dupont Plaza Hotel fire of 1986 in San Juan,
Puerto Rico, is an example of a design fire scenario 6.
The storage of chairs was part of the normal operating
procedures of the hotel. The location and potential
heat release of the chairs were evidently considered
a small threat due to the lack of an ignition source.
Unfortunately, a source was supplied with tragic re-
sults.

5.5.3.7*% Design Fire Scenario 7. Design fire scenario 7
shall be as follows:

(1) It is an outside exposure fire.

(2) It addresses the concern regarding a fire starting at a
location remote from the area of concern and either
spreading into the area, blocking escape from the area,
or developing untenable conditions within the area.

A.5.5.3.7 Scenario 7. An example of such a scenario is an
exposure fire. The initiating fire is the closest and most
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severe fire possible consistent with the placement and type
of adjacent properties and the placement of plants and com-
bustible adornments on the property. The baseline occupant
characteristics for the property are assumed.

This category includes wildlands/urban interface fires
and exterior wood shingle problems, where applicable.

5.5.3.8% Design Fire Scenario 8. Design fire scenario 8
shall be as follows:

(1) It is a fire originating in ordinary combustibles in a
room or area with each passive or active fire protection
system independently rendered ineffective.

(2) It addresses concerns regarding the unreliability or un-
availability of each fire protection system or fire protec-
tion feature, considered individually.

(3)* Itisnotrequired to be applied to fire protection systems
for which both the level of reliability and the design
performance in the absence of the system are accept-
able to the authority having jurisdiction.

A.5.5.3.8 Scenario 8. This scenario addresses a set of con-
ditions with a typical fire originating in the building with
any one passive or active fire protection system or feature
being ineffective. Examples include unprotected openings
between floors or between fire walls or fire barrier walls,
failure of rated fire doors to close automatically, shutoff
of sprinkler system water supply, nonoperative fire alarm
system, inoperable smoke management system, or automatic
smoke dampers blocked open. This scenario should represent
a reasonable challenge to the other building features pro-
vided by the design and presumed to be available.

The concept of a fire originating in ordinary combusti-
bles is intentionally selected for this scenario. This fire,
although presenting a realistic challenge to the building and
the associated building systems, does not represent the worst-
case scenario or the most challenging fire for the building.
Examples include the following:

(1) A fire originating in ordinary combustibles in the corri-
dor of a patient wing of a hospital. Staff is assumed not
to close any patient room doors upon detection of fire.
The baseline occupant characteristics for the property
are assumed, and the patient rooms off the corridor are
assumed to be filled to capacity. At ignition, doors to
patient rooms are not equipped with self-closing devices
and are assumed to be open throughout the smoke com-
partment.

(2) A fire originating in ordinary combustibles in a large
assembly room or area in the interior of the building.
The automatic suppression systems are assumed to be
out of operation. The baseline occupant characteristics
for the property are assumed, and the room of origin is
assumed to be filled to capacity. At ignition, doors are
assumed to be closed throughout the building.
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(3) A fire originating in ordinary combustibles in an unoccu-
pied small function room adjacent to a large assembly
room or area in the interior of the building. The auto-
matic detection systems are assumed to be out of opera-
tion. The baseline occupant characteristics for the
property are assumed, the room of origin is assumed to
be unoccupied, and the assembly room is assumed to be
filled to capacity. At ignition, doors are assumed to be
closed throughout the building.

A.5.5.3.8(3) The exemption is applied to each active or
passive fire protection system individually and requires two
different types of information to be developed by analysis
and approved by the authority having jurisdiction. System
reliability is to be analyzed and accepted. Design perfor-
mance in the absence of the system is also to be analyzed
and accepted, but acceptable performance does not require
fully meeting the stated goals and objectives. It might not
be possible to meet fully the goals and objectives if a key
system is unavailable, and yet no system is totally reliable.
The authority having jurisdiction will determine which level
of performance, possibly short of the stated goals and objec-
tives, is acceptable, given the very low probability (that is,
the system’s unreliability probability) that the system will
not be available.

Design fire scenario 8 provides information to the
authority having jurisdiction by answering a series
of “What if . . . ?”” questions. For example, what if
the hotel sprinkler system is out of service when a
fire occurs? What might be the extent of the fire and
smoke and their subsequent effects on the egress
system? Similar questions can be posed for other fire
protection system components and subsystems.

5.5.4 Design Fire Scenarios Data.

5.5.4.1 Each design fire scenario used in the performance-
based design proposal shall be translated into input data
specifications, as appropriate for the calculation method or
model.

5.5.4.2 Any design fire scenario specifications that the de-
sign analyses do not explicitly address or incorporate and
that are, therefore, omitted from input data specifications
shall be identified, and a sensitivity analysis of the conse-
quences of that omission shall be performed.

Paragraph 5.5.4.2 is included to remind the designer
that even if every design fire specification cannot be
incorporated into a specific design tool or verification
method, each must be addressed in the analysis in
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some manner. For example, an evacuation model that
does not address crowding or queuing effects does
not address the particular delay hazard initiated by
design fire scenario 2, which reduces the means of
egress from the building. Additionally, many fire ef-
fects models do not address barrier breach, and,
therefore, fail to incorporate the defining characteris-
tics of design fire scenario 4, a concealed space fire
threatening an adjacent, occupied space.

Despite the fact that these models do not incorpo-
rate particular aspects of the design fire scenario
specifications, those aspects must be addressed in
the design, either through conservative assumptions
supported by accepted technical resources or test
data or by comparative techniques that will conserva-
tively account for these effects. A sensitivity analysis
should be performed on the omission of these as-
pects, as well as the techniques used to account for
that omission.

5.5.4.3 Any design fire scenario specifications modified in
input data specifications, because of limitations in test meth-
ods or other data-generation procedures, shall be identified,
and a sensitivity analysis of the consequences of the modifi-
cation shall be performed.

Paragraph 5.5.4.3 essentially expresses the same con-
cern as 5.5.4.2; however, the concern arises more from
a limitation in available data than from a limitation
of the model. Typically, both types of limitations will
be present. When analyzing design fire scenario 2,
there may not be a model available that accounts for
crowding or queuing, or there may be only a model
that assumes uniform speeds and sizes of occupants
due to lack of data on expected ranges of occupant
characteristics. These effects will tend to produce re-
sults for an estimated speed of evacuation, in the
absence of turbulence, that are unrealistically fast.
Additionally, in regard to design fire scenario 4, there
may be no model to determine time to barrier breach
and insufficient data on burn-through or failure be-
havior of the materials and assemblies proposed in
the design.

Section 5.6* Evaluation of Proposed
Designs

A.5.6 The SFPE Engineering Guide to Performance-Based
Fire Protection Analysis and Design of Buildings outlines
a process for evaluating whether trial designs meet the per-
formance criteria during the design fire scenarios.

The procedures described in Sections 5.2 and 5.4 iden-
tify required design fire scenarios among the design fire
scenarios within which a proposed fire safety design is re-
quired to perform and the associated untenable conditions
that are to be avoided in order to maintain life safety. Section
5.6 discusses methods that form the link from the scenarios
and criteria to the goals and objectives.

Assessment methods are used to demonstrate that the
proposed design will achieve the stated goals/objectives,
by providing information indicating that the performance
criteria of Section 5.2 can be adequately met. Assessment
methods are permitted to be either tests or modeling.

Tests. Test results can be directly used to assess a fire
safety design when they accurately represent the scenarios
developed by using Section 5.4 and provide output data
matching the performance criteria in Section 5.2. Because
the performance criteria for this Code are stated in terms of
human exposure to lethal fire effects, no test will suffice.
However, tests will be needed to produce data for use in
models and other calculation methods.

Standardized Tests. Standardized tests are conducted on
various systems and components to determine whether they
meet some predetermined, typically prescriptive criteria. Re-
sults are given on a pass/fail basis: The test specimen either
does or does not meet the pre-established criteria. The actual
performance of the test specimen is not usually recorded.

Scale. Tests can be either small, intermediate, or full
scale. Small-scale tests are used to test activation of detection
and suppression devices and the flammability and toxicity
of materials. Usually, the item to be tested is placed within
the testing device or apparatus. Intermediate-scale tests can
be used to determine the adequacy of system components—
for example, doors and windows—as opposed to entire sys-
tems. The difference between small- and intermediate-scale
tests is usually one of definition provided by those conduct-
ing the test. Full-scale tests are typically used to test building
and structural components or entire systems. The difference
between intermediate- and large-scale tests is also subject
to the definition of those performing the test. Full-scale tests
are intended to most closely depict performance of the test
subject as installed in the field, that is, most closely repre-
sent-real world performance.

Full-scale building evacuations can provide information
on how the evacuation of a structure is likely to occur for an
existing building with a given population without subjecting
occupants to the real physical or psychological effects of a
fire.

Data Uses. The data obtained from standardized tests
have three uses for verification purposes. First, the test re-
sults can be used instead of a model. This use is typically
the role of full-scale test results. Second, the test results can
be used as a basis for validating the model. The model
predictions match well with the test results. Therefore, the
model can be used in situations similar to the test scenario.
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Third, the test results can be used as input to models. This
is typically the use of small-scale tests, specifically flamma-
bility tests.

Start-Up Test. Start-up test results can be used to demon-
strate that the fire safety system performs as designed. The
system design might be based on modeling. If the start-up
test indicates a deficiency, the system needs to be adjusted
and retested until it can be demonstrated that the design can
meet the performance criteria. Typically, start-up tests apply
only to the installation to which they are designed.

Experimental Data. Experimental data from nonstan-
dardized tests can be used when the specified scenario and
the experimental setup are similar. Typically, experimental
data are applicable to a greater variety of scenarios than are
standardized test results.

Human and Organizational Performance Tests. Certain
tests determine whether inputs used to determine human
performance criteria remain valid during the occupancy of
a building. Tests of human and organizational performance
might include any of the following:

(1) Measuring evacuation times during fire drills

(2) Querying emergency response team members to deter-
mine whether they know required procedures

(3) Conducting field tests to ensure that emergency response
team members can execute tasks within predetermined
times and accuracy limits.

Design proposals should include descriptions of any
tests needed to determine whether stated goals, objectives,
and performance criteria are being met.

Modeling. Models can be used to predict the perfor-
mance criteria for a given scenario. Because of the limita-
tions on using only tests for this purpose, models are
expected to be used in most, if not all, performance-based
design assessments.

Fire models do not model fires: they model the effects
of a (user) specified fire—that is, a heat release rate curve
is input. For ease, the term fire model will be used instead
of the more accurate fire effects model.

The effect of fire and its toxic products on the occupants
can be modeled, as can the movement and behavior of occu-
pants during the fire. The term evacuation model will be
used to describe models that predict the location and move-
ments of occupants, and the term fenability model will be
used to describe models that predict the effects on occupants
of specified levels of exposure to fire effects.

Types of Fire Models. Fire models are used to predict
fire-related performance criteria. Fire models can be either
probabilistic or deterministic. Several types of deterministic
models are available: computational fluid dynamics (CFD
or field) models, zone models, purpose-built models, and
hand calculations. Probabilistic fire models are also available
but are less likely to be used for this purpose.

Probabilistic fire models use the probabilities as well
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as the severity of various events as the basis of evaluation.
Some probabilistic models incorporate deterministic models,
but this is not a requirement. Probabilistic models attempt
to predict the likelihood or probability that events or severity
associated with an unwanted fire will occur or they predict
the “expected’ loss, which can be thought of as the probabil-
ity-weighted average severity across all possible scenarios.
Probabilistic models can be manifested as fault or event trees
or other system models that use frequency or probability data
as input. These models tend to be manifested as computer
software, but this is not a requirement. Furthermore, the
discussion that follows under ““Sources of Models” can also
be applied to probabilistic models, although it concentrates
on deterministic models.

CFD models provide the most accurate predictions of
all the deterministic models, because they divide a given
space into thousands of smaller volumes. However, since
they are still models, they are not absolute in their depiction
of reality. In addition, they are much more expensive to use
because they are computationally intensive. Because of their
expense, complexity, and intensive computational needs,
CFD models require much greater scrutiny than do zone
models. It is much more difficult to provide multiple runs
of CFD models to check sensitivity to a variety of factors
such as design fire cell resolution and ventilation.

Zone models are more widely used than CFD models
because they provide reasonably accurate predictions in
much less time. It is much easier to assess the sensitivity
of different parameters with zone models because they gener-
ally run much faster and the output is much easier to interpret.
Prediction of fire growth and spread has a large number of
variables associated with it. Consequently, the zone models,
with their crudeness and speed, have advantages over the
more complex CFD models.

Purpose-built models (also known as stand-alone mod-
els) are similar to zone models in their ease of use. However,
purpose-built models do not provide a comprehensive model.
Instead, they predict the value of one variable of interest.
For example, such a model can predict the conditions of a
ceiling jet at a specified location under a ceiling, but a zone
model would ““transport” those conditions throughout the
enclosure.

Purpose-built models might or might not be manifested
as computer software. Models that are not are referred to as
hand calculations. These purpose-built models are, therefore,
simple enough that the data management capabilities of a
computer are not necessary. Many of these calculations are
found in the SFPE Handbook of Fire Protection Engi-
neering.

Types of Evacuation Models. Three categories of evacu-
ation models can be considered: single-parameter estimation
methods, movement models, and behavioral simulation
models.

Single-parameter estimations are generally used for
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simple estimates of movement time. They are usually based
on equations derived from observations of movement in
nonemergency situations. They can be hand calculations
or simple computer models. Examples include calculation
methods for flow times based on widths of exit paths and
travel times based on travel distances. Sources for these
methods include the SFPE Handbook of Fire Protection
Engineering and the NFPA Fire Protection Handbook.

Movement models generally handle large numbers of
people in a network flow similar to water in pipes or ball
bearings in chutes. They tend to optimize occupant behavior,
resulting in predicted evacuation times that can be unrealistic
and far from conservative. However, they can be useful
in an overall assessment of a design, especially in early
evaluation stages where an unacceptable result with this sort
of model indicates that the design has failed to achieve the
life safety objectives.

Behavioral simulation models take into consideration
more of the variables related to occupant movement and
behavior. Occupants are treated as individuals and can have
characteristics assigned to them uniquely, allowing a more
realistic simulation of the design under consideration. How-
ever, given the limited availability of data for the develop-
ment of these models, for their verification by their authors,
or for input when using them, their predictive reliability is
questionable.

Tenability Models. In general, tenability models will
be needed only to automate calculations for the time-of-
exposure effect equations referenced in A.5.2.2.

Other Models. Models can be used to describe combus-
tion (as noted, most fire models only characterize fire ef-
fects), automatic system performance, and other elements
of the calculation. There are few models in common use for
these purposes, so they are not described further here.

Sources of Models. Compendia of computer fire models
are found in Friedman’s Survey of Computer Models for
Fire and Smoke and the SFPE Computer Software Directory.
Within these references are models that were developed by
the Building Fire Research Laboratory of National Institute
of Standards and Technology, which can be downloaded
from the Internet at http://www.bfrl.nist.gov/864/fmabs
.html. Evacuation models in all three categories are discussed
in the SFPE Handbook of Fire Protection Engineering and
the NFPA Fire Protection Handbook.

Validation. Models undergo limited validation. Most
can be considered demonstrated only for the experimental
results they were based on or the limited set of scenarios to
which the model developers compared the model’s output,
or a combination of both.

The Society of Fire Protection Engineers has a task
group that independently evaluates computer models. In Jan-
uary 1998, they finished their first evaluation and had chosen
a second model for evaluation. Until more models can be
independently evaluated, the model user has to rely on the

available documentation and previous experience for guid-
ance regarding the appropriate use of a given model.

The design professional should present the proposal,
and the authority having jurisdiction, when deciding whether
to approve a proposal, should consider the strength of the
evidence presented for the validity, accuracy, relevance, and
precision of the proposed methods. An element in establish-
ing the strength of scientific evidence is the extent of external
review and acceptance of the evidence by peers of the authors
of that evidence.

Models have limitations. Most are not user-friendly. For
that reason, experienced users are able to construct more
reasonable models and better interpret output than are nov-
ices. For these reasons, the third-party review and equiva-
lency sections are provided. This is not meant to discourage
the use of models, only to indicate that they should be used
with caution by those well-versed in their nuances.

Input Data. The first step in using a model is to develop
the input data. The heat release rate curve specified by the
user is the driving force of a fire effects model. If this curve
is incorrectly defined, the subsequent results are not usable.
In addition to the smoldering and growth phases that will
be specified as part of the scenario definition, two additional
phases are needed to complete the input heat release rate
curve—steady burning and burnout.

Steady burning is characterized by its duration, which
is a function of the total amount of fuel available to be
burned. In determining the duration of this phase, the de-
signer needs to consider how much fuel has been assumed
to be consumed in the smoldering and growth phases and
how much is assumed to be consumed in the burnout phase
that follows. A common assumption is that the burnout phase
is the mirror image of the preceding phases, with a reversed
heat release rate curve and the same amount of fuel con-
sumed in the burnout phase as in the growth phase. De-
pending on the assumptions made regarding the amount of
fuel consumed during burnout, the time at which this phase
starts is likely to be easy to determine.

The preceding discussion assumes that the burning ob-
jects are solid (for example, tables and chairs). If liquid or
gaseous fuels are involved, the shape of the curve will be
different. For example, smoldering is not relevant for burning
liquids or gases, and the growth period is very short, typically
measured in seconds. Peak heat release rate can depend
primarily on the rate of release, on the leak rate (gases and
liquid sprays), or on the extent of spill (pooled liquids).
The steady burning phase is once again dependent upon the
amount of fuel available to burn. Like the growth phase, the
burnout phase is typically short (for example, closing a
valve), although it is conceivable that longer times might
be appropriate, depending on the extinguishment scenario.

Material properties are usually needed for all fuel items,
both initial and secondary, and the enclosure surfaces of
involved rooms or spaces.
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For all fires of consequence, it is reasonable to assume
that the fire receives adequate ventilation. If there is insuffi-
cient oxygen, the fire will not be sustained. An overabun-
dance of oxygen is only a concern in special cases (for
example, hermetically sealed spaces) when a fire might not
occur due to dilution of the fuel (that is, a flammable mixture
is not produced). Therefore, given that the scenarios of inter-
est will occur in nonhermetically sealed enclosures, it is
reasonable to assume that adequate ventilation is available
and that, if a fire starts, it will continue to burn until it either
runs out of fuel or is extinguished by other means. The only
variable that might need to be assumed is the total vent
width.

Maximum fire extent is affected by two geometric as-
pects: burning object proximity to walls and overall enclo-
sure dimensions.

Conservatively, when a fire is “‘against a wall”” or “in
acorner,” the effective heat release of the fire can be doubled
and quadrupled, respectively. For the burning object to be
considered against the wall or in the corner, it needs to be
either touching the enclosure surface or within 51 mm (2
in.) of the surface. The reasoning behind this convention is
that a wall effectively cuts the fire plume in half, whereas
a corner results in one quarter of the plume if the burning
object is closer to the center of the room. Conceptually, the
same amount of combustible vapors are produced, regardless
of the burning object’s position, but the presence of walls/
corners results in a smaller volume in which to burn them.
In other words, walls and corners effectively concentrate the
flammable vapors resulting from pyrolysis of the fuel.

The room dimensions affect the time required for a
room to flashover. For a given amount and type of fuel,
under the same ventilation conditions, a small room will
flashover before a large room. In a large room with a small
amount of fuel, a fire will behave as if it is burning outside—
that is, adequate oxygen for burning and no concentration
of heat exist. If the fuel package is unchanged but the dimen-
sions of the room are decreased, the room will begin to have
an affect on the fire, assuming adequate ventilation. The
presence of the relatively smaller enclosure results in the
buildup of a hot layer of smoke and other products of com-
bustion under the ceiling. This buildup, in turn, feeds more
heat back to the seat of the fire, which results in an increase
in the pyrolysis rate of the fuel and thus increases the amount
of heat energy released by the fire. The room enclosure
surfaces themselves also contribute to this radiation feedback
effect.

Probabilistic data are expressed as either a frequency
(units of inverse time) or a probability (unitless, but applica-
ble to a stated period of time). An example of the former
is the expected number of failures per year and the range
of the latter is between zero and one, inclusive. Probabilities
can be either objective or subjective. Subjective probabilities
express a degree of belief that an event will occur. Objective
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probabilities are based on historical data and can be ex-
pressed as a reliability of an item such as a component or
a system.

5.6.1 General.

A proposed design’s performance shall be assessed relative
to each performance objective in Section 4.2 and each appli-
cable scenario in 5.5.3, with the assessment conducted
through the use of appropriate calculation methods. The
authority having jurisdiction shall approve the choice of
assessment methods.

The verification process starts with the submittal of
a proposed design to the authority having jurisdic-
tion. If the AHJ does not consider itself qualified to
perform an adequate review of the performance-
based design, the AHJ might specify a qualified third-
party reviewer. The owner typically incurs the
expense associated with the third-party review pro-
cess.

The first step of the verification process is to iden-
tify the goals and the objectives relating to those
goals. Attention must be paid to both those objectives
that apply to the facility as a whole and those that
apply to only limited aspects of the facility. The AHJ’s
purpose in this review is to determine whether the
designer/owner’s objectives are commensurate with
the community’s objectives. Next, the AHJ reviews
the performance criteria that relate to each of the
objectives, for consistency and reasonableness—Do
they form a comprehensive package? Are they realis-
tic? The next step involves the characteristics of what-
ever is being protected—people, property, and so on.
Once again, a comprehensive, cohesive set of as-
sumptions is sought.

Essentially, this means that the logic flow and
justification for the choices made are sound; the links
between the components are checked to ensure that
the design process flows—objectives are to be met
by demonstrating that criteria have been achieved
through the judicious use of verification methods.
Assumptions need to be reasonable, consistent, com-
prehensive, cohesive, and supported by adequate ref-
erences.

Presumably, the designer’s proposal “ensures”
that all criteria are met for all scenarios. Ultimately,
the AHJ is interested in determining whether the
designer did a credible job so that the predicted re-
sults provide a sufficient margin of safety to permit
the design to be approved. Because of the complexity
of this issue, many discussions can be anticipated
between the AHJ, the designer, and, if used, the third-
party reviewer.
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5.6.2 Use.

The design professional shall use the assessment methods
to demonstrate that the proposed design will achieve the
goals and objectives, as measured by the performance criteria
in light of the safety margins and uncertainty analysis, for
each scenario, given the assumptions.

The choice of which model to select depends on the
objectives, the performance criteria to be predicted,
and the scenarios to be considered. The model se-
lected should use most, if not all, of the input data
specifications and must produce design output that
can be directly compared to the performance criteria
selected as a baseline for the analysis. Two criteria
are usually of greatest interest: upper layer tempera-
ture and the height of the smoke layer interface. If the
objective is to reduce property damage in a telephone
vault, then a purpose-built model that predicts smoke
filling is adequate. If the objective is the life safety
of those not intimate with the fire—both within the
room of origin and along adjacent egress paths—in
a rectilinear room, then a zone model is adequate. If
life safety is the objective and the fire occurs in a
more geometrically challenging configuration (for ex-
ample, an amusement park fun house or enclosed
amusement ride), then a field model is appropriate.
If the effects on occupants are to be estimated, an
evacuation or toxicity model needs to be used.

5.6.3 Input Data.

5.6.3.1 Data. Input data for computer fire models shall be
obtained in accordance with ASTM E 1591, Standard Guide
for Data for Fire Models. Data for use in analytical models
that are not computer-based fire models shall be obtained
using appropriate measurement, recording, and storage tech-
niques to ensure the applicability of the data to the analytical
method being used.

5.6.3.2 Data Requirements. A complete listing of input
data requirements for all models, engineering methods, and
other calculation or verification methods required or pro-
posed as part of the performance-based design shall be pro-
vided.

Documentation of the assumptions made by the
model user while developing the input data is critical.
If the model user does not explicitly state the values
used and the references from which they are taken,
the credibility of the analysis is decreased.

5.6.3.3* Uncertainty and Conservatism of Data. Uncer-
tainty in input data shall be analyzed and, as determined
appropriate by the authority having jurisdiction, addressed
through the use of conservative values.

A.5.6.3.3 Procedures used to develop required input data
need to preserve the intended conservatism of all scenarios
and assumptions. Conservatism is only one means to address
the uncertainty inherent in calculations and does not remove
the need to consider safety factors, sensitivity analysis, and
other methods of dealing with uncertainty. The SFPE Engi-
neering Guide to Performance-Based Fire Protection Analy-
sis and Design of Buildings outlines a process for identifying
and treating uncertainty.

5.6.4% Output Data.

The assessment methods used shall accurately and appropri-
ately produce the required output data from input data based
on the design specifications, assumptions, and scenarios.

A.5.6.4 An assessment method translates input data, which
might include test specifications, parameters or variables for
modeling, or other data, into output data, which are measured
against the performance criteria. Computer fire models
should be evaluated for their predictive capability in accor-
dance with ASTM E 1355, Standard Guide for Evaluating
the Predictive Capability of Fire Models.

The design team selects verification methods that
produce output data that can be directly compared
to the performance criteria. Any additional output
data needs to be included with the analysis results
and submitted to the authority having jurisdiction for
review.

5.6.5 Validity.

Evidence shall be provided to confirm that the assessment
methods are valid and appropriate for the proposed building,
use, and conditions.

If the chosen assessment method is a computer
model, then the validity of the model, with regard to
the scenario being modeled, might be in question.
By choosing a particular model, the designer is tacitly
assuming that the model is valid for the particular
scenario. Two situations are possible: Either the as-
sumption is correct (and there’s nothing to worry
about) or the assumption is not correct. If the assump-
tion is not correct, this does not immediately invali-
date the entire analysis. Part of the argument for using
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a particular model is that it is the only tool available
(that is, constrained by available resources) that can
be used. If a sensitivity analysis is also performed,
this will go a long way in demonstrating that a range
of conditions has been considered and the “real”
answer has been adequately bounded by the results
of the sensitivity analysis.

Section 5.7* Safety Factors

Approved safety factors shall be included in the design meth-
ods and calculations to reflect uncertainty in the assumptions,
data, and other factors associated with the performance-
based design.

A.5.7 The assessment of precision required in 5.8.2 will
require a sensitivity and uncertainty analysis, which can be
translated into safety factors.

Sensitivity Analysis. The first run a model user makes
should be labeled as the base case, using the nominal values
of the various input parameters. However, the model user
should not rely on a single run as the basis for any perfor-
mance-based fire safety system design. Ideally, each variable
or parameter that the model user made to develop the nomi-
nal input data should have multiple runs associated with it,
as should combinations of key variables and parameters.
Thus, a sensitivity analysis should be conducted that pro-
vides the model user with data that indicate how the effects
of areal fire might vary and how the response of the proposed
fire safety design might also vary.

The interpretation of a model’s predictions can be a
difficult exercise if the model user does not have knowledge
of fire dynamics or human behavior.

In addition to justification of the base case input data
specification values, the design team should include
an allowable range of values determined using a sen-
sitivity analysis. The design team should investigate
the effects of varying key components and variables
independently and in combination and document the
effects of this variation.

Reasonableness Check. The model user should first try
to determine whether the predictions actually make sense,
that is, whether they do not upset intuition or preconceived
expectations. Most likely, if the results do not pass this test,
an input error has been committed.

Sometimes the predictions appear to be reasonable but
are, in fact, incorrect. For example, a model can predict
higher temperatures farther from the fire than closer to it.
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The values themselves might be reasonable, for example,
they are not hotter than the fire, but they do not “flow”
down the energy as expected.

A margin of safety can be developed using the results of
the sensitivity analysis in conjunction with the performance
criteria to provide the possible range of time during which
a condition is estimated to occur.

Safety factors and margin of safety are two concepts
used to quantify the amount of uncertainty in engineering
analyses. Safety factors are used to provide a margin of safety
and represent, or address, the gap in knowledge between the
theoretically perfect model—reality—and the engineering
models that can only partially represent reality.

Safety factors can be applied either to the predicted
level of a physical condition or to the time at which the
condition is predicted to occur. Thus, a physical or a temporal
safety factor, or both, can be applied to any predicted condi-
tion. A predicted condition (that is, a parameter’s value)
and the time at which it occurs are best represented as
distributions. Ideally, a computer fire model predicts the
expected or nominal value of the distribution. Safety factors
are intended to represent the spread of these distributions.

Given the uncertainty associated with data acquisition
and reduction, and the limitations of computer modeling,
any condition predicted by a computer model can be thought
of as an expected or nominal value within a broader range.
For example, an upper layer temperature of 600°C (1110°F)
is predicted at a given time. If the modeled scenario is then
tested (that is, full-scale experiment based on the computer
model’s input data), the actual temperature at that given time
could be 640°C or 585°C (1185°F or 1085°F). Therefore,
the temperature should be reported as 600°C + 40°C/-15°C
(1110°F + 70°F/-25°F) or arange of 585°C to 640°C (1085°F
to 1185°F).

Ideally, predictions are reported as a nominal value, a
percentage, or an absolute value. As an example, an upper
layer temperature prediction could be reported as “600°C
(1110°F), 30°C (55°F)” or “600°C (1110°F), 5 percent.” In
this case, the physical safety factor is 0.05 (that is, the
amount by which the nominal value should be degraded
and enhanced). Given the state-of-the-art of computer fire
modeling, this is a very low safety factor. Physical safety
factors tend to be on the order of tens of percent. A safety
factor of 50 percent is not unheard of.

Part of the problem in establishing safety factors is
that it is difficult to state the percentage or range that is
appropriate. These values can be obtained when the com-
puter model predictions are compared to test data. However,
using computer fire models in a design mode does not facili-
tate this comparison, because (1) the room being analyzed
has not been built yet and (2) test scenarios do not necessarily
depict the intended design.

A sensitivity analysis should be performed based on the
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assumptions that affect the condition of interest. A base case
that uses all nominal values for input parameters should
be developed. The input parameters should be varied over
reasonable ranges and the variation in predicted output
should be noted. This output variation can then become the
basis for physical safety factors.

The temporal safety factor addresses the issue of when
a condition is predicted and is a function of the rate at which
processes are expected to occur. If a condition is predicted
to occur 2 minutes after the start of the fire, this can be
used as a nominal value. A process similar to that already
described for physical safety factors can also be employed
to develop temporal safety factors. In this case, however,
the rates (for example, of heat release and toxic product
generation) will be varied instead of absolute values (for
example, material properties).

The margin of safety can be thought of as a reflection
of societal values and can be imposed by the authority having
jurisdiction for that purpose. Because the time for which a
condition is predicted will most likely be the focus of the
authority having jurisdiction (for example, the model pre-
dicts that occupants will have 5 minutes to safely evacuate),
the margin of safety will be characterized by temporal as-
pects and tacitly applied to the physical margin of safety.

Escaping the harmful effects of fire (or mitigating them)
is, effectively, a race against time. When assessing fire safety
system designs based on computer model predictions, the
choice of an acceptable time is important. When an authority
having jurisdiction is faced with the predicted time of unten-
ability, a decision needs to be made regarding whether suffi-
cient time is available to ensure the safety of building
occupants. The authority having jurisdiction is assessing the
margin of safety. Is there sufficient time to get everyone out
safely? If the authority having jurisdiction feels that the
predicted egress time is too close to the time of untenability,
the authority having jurisdiction can impose an additional
period of time that the designer will have to incorporate
into the system design. In other words, the authority having
jurisdiction can impose a greater margin of safety than that
originally proposed by the designer.

Section 5.8 Documentation Requirements
5.8.1* General.

All aspects of the design, including those described in 5.8.2
through 5.8.14, shall be documented. The format and content
of the documentation shall be acceptable to the authority
having jurisdiction.

A.5.8.1 The SFPE Engineering Guide to Performance-
Based Fire Protection Analysis and Design of Buildings
describes the documentation that should be provided for a
performance-based design.

Proper documentation of a performance design is critical
to the design acceptance and construction. Proper documen-
tation will also ensure that all parties involved understand
what is necessary for the design implementation, mainte-
nance, and continuity of the fire protection design. If atten-
tion to details is maintained in the documentation, there
should be little dispute during approval, construction, start-
up, and use.

Poor documentation could result in rejection of an other-
wise good design, poor implementation of the design, inade-
quate system maintenance and reliability, and an incomplete
record for future changes or for testing the design forensi-
cally.

5.8.2*% Technical References and Resources.

The authority having jurisdiction shall be provided with
sufficient documentation to support the validity, accuracy,
relevance, and precision of the proposed methods. The engi-
neering standards, calculation methods, and other forms of
scientific information provided shall be appropriate for the
particular application and methodologies used.

A.5.8.2 The sources, methodologies, and data used in per-
formance-based designs should be based on technical refer-
ences that are widely accepted and used by the appropriate
professions and professional groups. This acceptance is often
based on documents that are developed, reviewed, and vali-
dated under one of the following processes:

(1) Standards developed under an open consensus process
conducted by recognized professional societies, codes
or standards organizations, or governmental bodies

(2) Technical references that are subject to a peer review
process and published in widely recognized peer-re-
viewed journals, conference reports, or other publica-
tions

(3) Resource publications such as the SFPE Handbook of
Fire Protection Engineering, which are widely recog-
nized technical sources of information

The following factors are helpful in determining the
acceptability of the individual method or source:

(1) Extent of general acceptance in the relevant professional
community. Indications of this acceptance include peer-
reviewed publication, widespread citation in the techni-
cal literature, and adoption by or within a consensus
document.

(2) Extent of documentation of the method, including the
analytical method itself, assumptions, scope, limitations,
data sources, and data reduction methods.

(3) Extent of validation and analysis of uncertainties. This
includes comparison of the overall method with experi-
mental data to estimate error rates as well as analysis
of the uncertainties of input data, uncertainties and limi-
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tations in the analytical method, and uncertainties in the
associated performance criteria.

(4) Extent to which the method is based on sound scientific
principles.

(5) Extent to which the proposed application is within the
stated scope and limitations of the supporting informa-
tion, including the range of applicability for which there
is documented validation. Factors such as spatial dimen-
sions, occupant characteristics, and ambient conditions,
can limit valid applications.

In many cases, a method will be built from, and will
include, numerous component analyses. These component
analyses should be evaluated using the same factors that are
applied to the overall method as outlined in items (1) through
(5).

A method to address a specific fire safety issue, within
documented limitations or validation regimes, might not
exist. In such a case, sources and calculation methods can
be used outside of their limitations, provided that the design
team recognizes the limitations and addresses the resulting
implications.

The technical references and methodologies to be used
in a performance-based design should be closely evaluated
by the design team and the authority having jurisdiction,
and possibly by a third-party reviewer. The strength of the
technical justification should be judged using criteria in
items (1) through (5). This justification can be strengthened
by the presence of data obtained from fire testing.

5.8.3 Building Design Specifications.

All details of the proposed building design that affect the
ability of the building to meet the stated goals and objectives
shall be documented.

5.8.4 Performance Criteria.

Performance criteria, with sources, shall be documented.

5.8.5 Occupant Characteristics.

Assumptions about occupant characteristics shall be docu-
mented.

5.8.6 Design Fire Scenarios.

Descriptions of design fire scenarios shall be documented.

5.8.7 Input Data.

Input data to models and assessment methods, including
sensitivity analyses, shall be documented.

5.8.8 Output Data.

Output data from models and assessment methods, including
sensitivity analyses, shall be documented.
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5.8.9 Safety Factors.

The safety factors utilized shall be documented.

5.8.10 Prescriptive Requirements.

Retained prescriptive requirements shall be documented.

5.8.11* Modeling Features.

A.5.8.11 Documentation for modeling should conform to
ASTM 1472, Standard Guide for Documenting Computer
Software, although most, if not all, models were originally
developed before this standard was promulgated.

5.8.11.1 Assumptions made by the model user, and descrip-
tions of models and methods used, including known limita-
tions, shall be documented.

5.8.11.2 Documentation shall be provided to verify that the
assessment methods have been used validly and appropri-
ately to address the design specifications, assumptions, and
scenarios.

5.8.12 Evidence of Modeler Capability.

The design team’s relevant experience with the models, test
methods, databases, and other assessment methods used in
the performance-based design proposal shall be documented.

5.8.13 Performance Evaluation.

The performance evaluation summary shall be documented.

5.8.14 Use of Performance-Based Design Option.

Design proposals shall include documentation that provides
anyone involved in the ownership or management of the
building with notification of the following:

(1) Approval of the building as a performance-based design
with certain specified design criteria and assumptions

(2) Need for required re-evaluation and reapproval in cases
of remodeling, modification, renovation, change in use,
or change in established assumptions
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CHAPTER 6

Classification of Occupancy
and Hazard of Contents

Chapter 6 addresses the following considerations
needed for accurately determining which Code pro-
visions apply to a specific building:

(1) Classification of occupancy

(2) Choice of treating multiple occupancies as either
mixed occupancies or separated occupancies

(3) Categorization of the relative hazard presented
by the contents or use of the building

Proper classification of the occupancy is crucial;
since the Code is not a “one size fits all” document,
the selection of the proper occupancy is of para-
mount importance to ensure that the correct chapters
and sections of the Code are used. The occupancy
classification scheme uses general descriptions of
each occupancy (for example, assembly, educational,
day care, or health care). The annex text that accom-
panies each of the occupancy classifications provides
lists of the most common building uses for each clas-
sification.

Occupancy classification of a building often en-
compasses more than one category. It is common for
multiple occupancy types to coexist within a single
building. For example, a hotel often consists of a multi-
ple occupancy that includes hotel, assembly, mercan-
tile, and business occupancies. Paragraph 6.1.14.1.1
permits multiple occupancies to be treated as either
mixed occupancies or separated occupancies.

Hazard of contents, as addressed in Section 6.2,
describes the relative hazard associated with the con-
tents and operational aspects of the building. Hazard
of contents is a relative term thatis used to describe the
potential threat to occupants from a fire that occurs in
a given occupancy type.

Section 6.1 Classification of Occupancy

Each of the occupancy groupings addressed by Chap-
ter 6 was developed to reflect the design features,
usage patterns, and unique life safety needs of occu-
pants who are characteristic of a given occupancy.
This approach was used to assess the degree to which
the features contained in the core chapters need to
be combined to achieve the minimum level of life
safety necessary for an occupancy. It is extremely
important that the correct occupancy classification be
made, because the Code requirements differ for each
type of occupancy. Improper classification might re-
sultin an inadequate level of life safety or overspend-
ing on nonrequired items. The occupancy groupings
are as follows:

(a) Assembly. Assembly occupancies generally
contain large numbers of people who are unfamiliar
with the space and are therefore subject to indecision
regarding the best means of egress in an emergency.

(b) Educational. Educational occupancies primar-
ily include the large numbers of young people found
in school buildings.

(c) Day-Care. Day-care occupancies contain both
young and adult occupants who are under the super-
vision of adults other than their relatives or legal
guardians. In cases where day-care occupancies cater
to preschool age children, the occupants might need
to be carried out of the facility during evacuation.

(d) Health Care. Health-care occupancies are
characterized by occupants who are incapable of self-
preservation. In a health care occupancy, the occu-
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pants may not be able to use exits, regardless of the
number of exits provided. Occupants might be immo-
bile, connected to monitoring equipment, debilitated,
or recovering from surgery; or they might be disabled
in some other way. The Code, in this instance, calls for
a defend-in-place design strategy that uses horizontal
movement and compartmentation. It recognizes that
the occupants are to be provided enough protection
to enable them to survive the fire by remaining in
the structure, at least temporarily.

(e) Ambulatory Health Care. Ambulatory health
care occupancies are similar to health care occupan-
cies in that the occupants are generally incapable
of self-preservation, in this case as a result of the
treatment provided. Also, ambulatory health care oc-
cupancies operate on an outpatient basis, so no indi-
vidual patient occupies the building for a period of
24 hours or more.

(f) Detention and Correctional. Detention and cor-
rectional occupancies, as in the case of health care
occupancies, house occupants who are incapable of
self-preservation. In detention and correctional occu-
pancy, however, the incapability for self-preservation
is due to the security imposed on the occupants. Be-
cause doors are not unlocked to allow free egress to
the public way, the defend-in-place design strategy
is used.

(g) Residential. Residential occupancies are char-
acterized by occupants who are asleep for a portion
of the time they occupy the building. The sleeping
that takes place is for normal restorative rest as op-
posed to the sleeping that takes place in a hospital
or residential board and care facility where caretakers
are present. Sleeping occupants might be unaware
of an incipient fire and might be trapped before
egress can occur. This occupancy group is further
divided into one- and two-family dwellings, lodging
and rooming houses, hotels and dormitories, and
apartment buildings. Each occupancy in the group
has characteristic needs that differ from the others.
For this reason, separate chapters of the Code address
each of these subgroups.

(h) Residential Board and Care. Residential board
and care occupancies, as in the case of residential
occupancies, provide sleeping accommodations.
However, the residents also receive personal care ser-
vices by caretakers who live with the residents. Per-
sonal care includes assistance with many of the
activities of daily living, such as bathing and dressing.
Personal care does not include medical care.

(i) Mercantile. Mercantile occupancies, as in the
case of assembly occupancies, are characterized by

large numbers of people who gather in a space that is
relatively unfamiliar to them. In addition, mercantile
occupancies often contain sizable quantities of com-
bustible contents and use circuitous egress paths that
are deliberately arranged to force occupants to travel
around displays of materials that are available for
sale.

(j) Business. Business occupancies generally have
a lower occupant density than mercantile occupan-
cies, and the occupants are usually more familiar with
their surroundings. However, confusing and indirect
egress paths are often developed due to office layouts
and the arrangement of tenant spaces. The Code re-
quirements for such occupancies address the needs
of visitors unfamiliar with the building.

(k) Industrial. Industrial occupancies expose oc-
cupants to a wide range of processes and materials
of varying hazard. Special-purpose industrial occu-
pancies, which are characterized by large installa-
tions of equipment that dominate the space, are
addressed separately from general-purpose indus-
trial facilities, which have higher densities of human
occupancy.

(I) Storage. Storage occupancies are character-
ized by relatively low human occupancy in compari-
son to building size, and by varied hazards associated
with the materials stored.

6.1.1 General.

6.1.1.1 Occupancy Classification. The occupancy of a
building or structure, or portion of a building or structure,
shall be classified in accordance with 6.1.2 through 6.1.13.
Occupancy classification shall be subject to the ruling of
the authority having jurisdiction where there is a question
of proper classification in any individual case.

Because the appropriate occupancy classification is
not always easily determined, the Code assigns the
authority having jurisdiction the responsibility of
determining whether the designer, owner’s represen-
tative, or other applicable person has correctly classi-
fied the occupancy.

6.1.1.2 Special Structures. Occupancies in special struc-
tures shall conform to the requirements of the specific occu-
pancy chapter, Chapter 12 through Chapter 42, except as
modified by Chapter 11.

The provision of 6.1.1.2 clarifies that placing an occu-
pancy in a special structure—such as a windowless,
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underground, water-surrounded, or high-rise build-
ing—does not create a unique occupancy. Rather, the
occupancy is classified as one of those addressed by
Chapters 12 through 42. Chapter 11 is then consulted
to find any permitted modifications that apply to the
structure.

6.1.2 Assembly.

For requirements, see Chapter 12 and Chapter 13.

6.1.2.1* Definition—Assembly Occupancy. An occu-
pancy (1) used for a gathering of 50 or more persons for
deliberation, worship, entertainment, eating, drinking,
amusement, awaiting transportation, or similar uses; or (2)
used as a special amusement building, regardless of occupant
load.

A.6.1.2.1 Assembly Occupancy. Assembly occupancies
might include the following:

(1) Armories
(2) Assembly halls
(3) Auditoriums
(4) Bowling lanes
(5) Club rooms
(6) College and university classrooms, 50 persons and over
(7) Conference rooms
(8) Courtrooms
(9) Dance halls
(10) Drinking establishments
(11) Exhibition halls
(12) Gymnasiums
(13) Libraries
(14) Mortuary chapels
(15) Motion picture theaters
(16) Museums
(17) Passenger stations and terminals of air, surface, under-
ground, and marine public transportation facilities
(18) Places of religious worship
(19) Pool rooms
(20) Recreation piers
(21) Restaurants
(22) Skating rinks
(23) Special amusement buildings regardless of occupant
load
(24) Theaters

Assembly occupancies are characterized by the presence
or potential presence of crowds with attendant panic hazard
in case of fire or other emergency. They are generally or
occasionally open to the public, and the occupants, who are
present voluntarily, are not ordinarily subject to discipline
or control. Such buildings are ordinarily occupied by able-
bodied persons and are not used for sleeping purposes. Spe-
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cial conference rooms, snack areas, and other areas inciden-
tal to, and under the control of, the management of other
occupancies, such as offices, fall under the 50-person limita-
tion.

Restaurants and drinking establishments with an occu-
pant load of fewer than 50 persons should be classified as
mercantile occupancies.

For special amusement buildings, see 12.4.7 and 13.4.7.

Subpart (2) of 6.1.2.1 clarifies that a special amuse-
ment building is an assembly occupancy, even if the
occupant load is fewer than 50 persons. If this were
not the case, the house of horror amusement building
at a carnival, for example, could be treated as a busi-
ness occupancy, because it does not have the mini-
mum 50-person occupant load typically associated
with an assembly occupancy, and the necessary level
of life safety might not be provided. As an assembly
occupancy, a special amusement building is subject
to the provisions of Chapter 12 or 13. Because such
buildings purposely confound the egress path and
further confuse the occupants with sound and light-
ing effects, they need to meet the special require-
ments of 12.4.7 or 13.4.7.

For other than special amusement buildings, the
threshold at which an assembly use becomes an as-
sembly occupancy is the 50-person occupant load.

6.1.2.2 Small Assembly Uses. Occupancy of any room or
space for assembly purposes by fewer than 50 persons in
another occupancy and incidental to such other occupancy
shall be classified as part of the other occupancy and shall
be subject to the provisions applicable thereto.

Note that 6.1.2.2 refers to small assembly uses and
not to small assembly occupancies. Small assembly
uses are considered part of the predominant occu-
pancy. Except for special amusement buildings, as
addressed in 6.1.2.1, there are no assembly occupan-
cies with occupant loads fewer than 50 persons.

6.1.3 Educational.

For requirements, see Chapter 14 and Chapter 15.

6.1.3.1*% Definition—Educational Occupancy. An occu-
pancy used for educational purposes through the twelfth
grade by six or more persons for 4 or more hours per day
or more than 12 hours per week.

A.6.1.3.1 Educational Occupancy. Educational occupan-
cies include the following:
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(1) Academies
(2) Kindergartens
(3) Schools

An educational occupancy is distinguished from an as-
sembly occupancy in that the same occupants are regularly
present.

6.1.3.2 Other Occupancies. Other occupancies associated
with educational institutions shall be in accordance with the
appropriate parts of this Code.

6.1.3.3 Incidental Instruction. In cases where instruction
is incidental to some other occupancy, the section of this
Code governing such other occupancy shall apply.

Educational occupancies are limited to facilities used
for educational purposes through the 12th grade. Col-
lege classroom buildings do not meet this criterion
and are classified as business occupancies. Where
the occupant load of a classroom is 50 or more, the
appropriate occupancy classification is assembly, re-
gardless of educational grade level.

6.1.4 Day Care.
For requirements, see Chapter 16 and Chapter 17.

6.1.4.1* Definition—Day-Care Occupancy. An occu-
pancy in which four or more clients receive care, mainte-
nance, and supervision, by other than their relatives or legal
guardians, for less than 24 hours per day.

A.6.1.4.1 Day-Care Occupancy. Day-care occupancies in-
clude the following:

(1) Adult day-care occupancies, except where part of a
health care occupancy

(2) Child day-care occupancies

(3) Day-care homes

(4) Kindergarten classes that are incidental to a child day-
care occupancy

(5) Nursery schools

In areas where public schools offer only half-day kinder-
garten programs, many child day-care occupancies offer
state-approved kindergarten classes for children who need
full-day care. Because these classes are normally incidental
to the day-care occupancy, the requirements of the day-care
occupancy should be followed.

Day-care occupancies have some similarities to edu-
cational occupancies. However, in lieu of educational
activity with classroom occupants and teachers, there
are activities with clients and staff, with staff serving
as caretakers. The clients of a day-care occupancy

might be adults. It has become fairly common for
elderly adults to attend a day-care facility.

6.1.4.2 Other. (Reserved)

6.1.5 Health Care.

For requirements, see Chapter 18 and Chapter 19.

6.1.5.1* Definition—Health Care Occupancy. An occu-
pancy used for purposes of medical or other treatment or
care of four or more persons where such occupants are
mostly incapable of self-preservation due to age, physical
or mental disability, or because of security measures not
under the occupants’ control.

A.6.1.5.1 Health Care Occupancy. Health care occupan-
cies include the following:

(1) Hospitals
(2) Limited care facilities
(3) Nursing homes

Occupants of health care occupancies typically have
physical or mental illness, disease, or infirmity. They also
include infants, convalescents, or infirm aged persons.

Chapters 18 and 19 address hospitals, nursing homes,
and limited care facilities as health care occupancies.
These subclassifications of health care occupancies
are defined in 3.3.112, 3.3.110.2, and 3.3.69.2, respec-
tively. The definitions specify that each type of facility
accommodate four or more persons. Because Chapter
24 permits a living unit housing a family and up to
three outsiders to be classified as a one-family dwell-
ing, a home with three or fewer persons incapable
of self-preservation does not constitute a health care
occupancy.

A definition of birth center appears in 3.3.24. Also,
guidance for whether a birth center is to be classified
as a business occupancy or as a health care occupancy
is provided in A.6.1.11.1.

6.1.5.2 Other. (Reserved)

6.1.6 Ambulatory Health Care.

For requirements, see Chapter 20 and Chapter 21.

6.1.6.1* Definition—Ambulatory Health Care Occu-
pancy. A building or portion thereof used to provide
services or treatment simultaneously to four or more
patients that provides, on an outpatient basis, one or more
of the following:
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(1) Treatment for patients that renders the patients incapable
of taking action for self-preservation under emergency
conditions without the assistance of others

(2) Anesthesia that renders the patients incapable of taking
action for self-preservation under emergency conditions
without the assistance of others

(3) Emergency or urgent care for patients who, due to the
nature of their injury or illness, are incapable of taking
action for self-preservation under emergency conditions
without the assistance of others

A.6.1.6.1 Ambulatory Health Care Occupancy. The in-
tent of 6.1.6.1 is not that occupants be considered to be
incapable of self-preservation just because they are in a
wheelchair or use assistive walking devices such as a cane,
a walker, or crutches. It is the intent to address emergency
care centers that receive patients who have been rendered
incapable of self-preservation due to the emergency, such
as being rendered unconscious as a result of an accident or
being unable to move oneself due to sudden illness.

Chapters 20 and 21 address the outpatient form of a
health care occupancy. The requirements draw heav-
ily from those applicable to business occupancies but
supplement them with special provisions that ad-
dress the fact that some patients in such occupancies
are incapable of self-preservation. As is the case with
other health care occupancies, the facility must ac-
commodate at least four persons. Subitems (1), (2),
and (3) of 6.1.6.1 further define the treatment, care,
and initial condition of the patient that can render
the patient incapable of self-preservation.

6.1.6.2 Other. (Reserved)

6.1.7 Detention and Correctional.

For requirements, see Chapter 22 and Chapter 23.

6.1.7.1% Definition—Detention and Correctional Occu-
pancy. An occupancy used to house four or more persons
under varied degrees of restraint or security where such
occupants are mostly incapable of self-preservation because
of security measures not under the occupants’ control.

A.6.1.7.1 Detention and Correctional Occupancy. De-
tention and correctional occupancies include the following:

(1) Adult and juvenile substance abuse centers
(2) Adult and juvenile work camps

(3) Adult community residential centers

(4) Adult correctional institutions

(5) Adult local detention facilities

(6) Juvenile community residential centers

(7) Juvenile detention facilities

(8) Juvenile training schools

Life Safety Code Handbook 2003

6.1.7.2*% Nonresidential Uses. Within detention and cor-
rectional facilities, uses other than residential housing shall
be in accordance with the appropriate chapter of the Code.
(See 22.1.2.3 and 23.1.2.3.)

A.6.1.7.2 Chapter 22 and Chapter 23 address the residential
housing areas of the detention and correctional occupancy as
defined in 3.3.152.5. Examples of uses other than residential
housing include gymnasiums or industries.

Chapters 22 and 23 are intended to apply only to
those areas of detention and correctional facilities
used for occupant housing, such as sleeping and day
activity areas. Other occupied spaces within the facil-
ity are to receive an occupancy classification repre-
sentative of their use and are to be regulated by the
applicable provisions of Chapters 12 through 21 and
Chapters 24 through 42. For example, cafeterias are
regulated using the assembly occupancy chapters,
and metal shops follow the requirements of the in-
dustrial occupancy chapter. The occupancy require-
ments of those chapters are usually modified due to
special security needs.

6.1.8 Residential.

For requirements, see Chapter 24 through Chapter 31.

6.1.8.1 Definition—Residential Occupancy. An occu-
pancy that provides sleeping accommodations for purposes
other than health care or detention and correctional.

The residential occupancy subclassifications of one-
and two-family dwellings, lodging or rooming
houses, hotels, dormitories, and apartment buildings
are defined in 6.1.8.1.1 through 6.1.8.1.5.

Although people sleep in health care occupancies
and detention and correctional occupancies, they oc-
cupy such facilities for other than normal residential
purposes. Because the occupants of these facilities
are incapable of self-preservation—in one case due
to illness or infirmity and, in the other, as a result
of security measures—the provisions that apply to
normal residential occupancies might not provide the
necessary level of life safety. The user is referred to
Chapters 18 and 19 for health care occupancies and
Chapters 22 and 23 for detention and correctional
occupancies. See also 6.1.5 and 6.1.7.

6.1.8.1.1* Definition—One- and Two-Family Dwelling
Unit. A building that contains not more than two dwelling
units with independent cooking and bathroom facilities.
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A.6.1.8.1.1 One- and Two-Family Dwelling. The defini-
tion of one- and two-family dwelling states that each dwelling
unit can be “occupied by members of a single family with
not more than three outsiders.” The Code does not define
the term family. The definition of family is subject to federal,
state, and local regulations and might not be restricted to a
person or a couple (two people) and their children. The
following examples aid in differentiating between a single-
family dwelling and a lodging or rooming house:

(1) An individual or a couple (two people) who rent a house
from a landlord and then sublease space for up to three
individuals should be considered a family renting to a
maximum of three outsiders, and the house should be
regulated as a single-family dwelling in accordance with
Chapter 24.

(2) A house rented from a landlord by an individual or a
couple (two people) in which space is subleased to four
or more individuals, but not more than 16, should be
considered and regulated as a lodging or rooming house
in accordance with Chapter 26.

(3) A residential building that is occupied by four or more
individuals, but not more than 16, each renting from a
landlord, without separate cooking facilities, should be
considered and regulated as a lodging or rooming house
in accordance with Chapter 26.

6.1.8.1.2 Definition—Lodging or Rooming House. A
building or portion thereof that does not qualify as a one-
or two-family dwelling, that provides sleeping accommoda-
tions for a total of 16 or fewer people on a transient or
permanent basis, without personal care services, with or
without meals, but without separate cooking facilities for
individual occupants.

6.1.8.1.3*% Definition—Hotel. A building or groups of
buildings under the same management in which there are
sleeping accommodations for more than 16 persons and
primarily used by transients for lodging with or without
meals.

A.6.1.8.1.3 Hotel. So-called apartment hotels should be
classified as hotels because they are potentially subject to
the same transient occupancy as hotels. Transients are those
who occupy accommodations for less than 30 days.

6.1.8.1.4% Definition—Dormitory. A building or a space
in a building in which group sleeping accommodations are
provided for more than 16 persons who are not members of
the same family in one room, or a series of closely associated
rooms, under joint occupancy and single management, with
or without meals, but without individual cooking facilities.

A.6.1.8.1.4 Dormitory. Rooms within dormitories in-
tended for the use of individuals for combined living and
sleeping purposes are guest rooms or guest suites. Examples

of dormitories include college dormitories, fraternity and
sorority houses, and military barracks.

6.1.8.1.5 Definition—Apartment Building. A building or
portion thereof containing three or more dwelling units with
independent cooking and bathroom facilities.

6.1.8.2 Other. (Reserved)

6.1.9 Residential Board and Care.
For requirements, see Chapter 32 and Chapter 33.

6.1.9.1* Definition—Residential Board and Care Occu-
pancy. A building or portion thereof that is used for lodging
and boarding of four or more residents, not related by blood
or marriage to the owners or operators, for the purpose of
providing personal care services.

A.6.1.9.1 Residential Board and Care Occupancy. The
following are examples of facilities classified as residential
board and care occupancies:

(1) A group housing arrangement for physically or mentally
handicapped persons who normally attend school in the
community, attend worship in the community, or other-
wise use community facilities

(2) A group housing arrangement for physically or mentally
handicapped persons who are undergoing training in
preparation for independent living, for paid employ-
ment, or for other normal community activities

(3) A group housing arrangement for the elderly that pro-
vides personal care services but that does not provide
nursing care

(4) Facilities for social rehabilitation, alcoholism, drug
abuse, or mental health problems that contain a group
housing arrangement and that provide personal care ser-
vices but do not provide acute care

(5) Assisted living facilities

(6) Other group housing arrangements that provide personal
care services but not nursing care

The provision of personal care services to residents
of residential board and care facilities is an indicator
that the residents might have special needs. The re-
quirements of Chapters 20 and 21 credit the com-
bined abilities of staff and residents to evacuate the
building or relocate to a point of safety.

6.1.9.2 Other. (Reserved)

6.1.10 Mercantile.

For requirements, see Chapter 36 and Chapter 37.

6.1.10.1* Definition—Mercantile Occupancy. An occu-
pancy used for the display and sale of merchandise.
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A.6.1.10.1 Mercantile Occupancy. Mercantile occupanc-
ies include the following:

(1) Auction rooms

(2) Department stores

(3) Drugstores

(4) Restaurants with fewer than 50 persons
(5) Shopping centers

(6) Supermarkets

Office, storage, and service facilities incidental to the
sale of merchandise and located in the same building should
be considered part of the mercantile occupancy classifica-
tion.

Bulk merchandising retail buildings, which charac-
teristically consist of a warehouse-type building occu-
pied for sales purposes, are a subclass of mercantile
occupancy with a greater potential for hazards than
more traditional mercantile operations. See also
36.4.5 and 37.4.5.

6.1.10.2 Other. (Reserved)

6.1.11 Business.
For requirements, see Chapter 38 and Chapter 39.

6.1.11.1* Definition—Business Occupancy. An occu-
pancy used for account and record keeping or the transaction
of business other than mercantile.

A.6.1.11.1 Business Occupancy. Business occupancies in-
clude the following:

(1) Air traffic control towers (ATCTs)

(2) City halls

(3) College and university instructional buildings, class-
rooms under 50 persons, and instructional laboratories

(4) Courthouses

(5) Dentists’ offices

(6) Doctors’ offices

(7) General offices

(8) Outpatient clinics, ambulatory

(9) Town halls

Doctors’ and dentists’ offices are included, unless of
such character as to be classified as ambulatory health care
occupancies as defined in 3.3.152.1.

Birth centers occupied by fewer than four patients, not
including infants, at any one time; not providing sleeping
facilities for four or more occupants; and not providing
treatment procedures that render four or more patients, not
including infants, incapable of self-preservation at any one
time should be classified as business occupancies. For birth
centers occupied by patients not meeting these parameters,
see Chapter 18 or Chapter 19, as appropriate.
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Service facilities common to city office buildings such
as newsstands, lunch counters serving fewer than 50 persons,
barber shops, and beauty parlors are included in the business
occupancy group.

City halls, town halls, and courthouses are included in
this occupancy group insofar as their principal function is
the transaction of public business and the keeping of books
and records. Insofar as they are used for assembly purposes,
they are classified as assembly occupancies.

Depending on the characteristics of a laboratory, it
may be classified as a business occupancy, industrial
occupancy, or other occupancy.

Paragraph A.6.1.11.1 also provides guidance for
whether a birth center is to be classified as a business -
occupancy or a health care occupancy. A definition :
of birth center appears in 3.3.24. Also, see A.3.3.24, °
Birth Center.

6.1.11.2 Other. (Reserved)

6.1.12 Industrial.

For requirements, see Chapter 40.

6.1.12.1*% Definition—Industrial Occupancy. An occu-
pancy in which products are manufactured or in which proc-
essing, assembling, mixing, packaging, finishing,
decorating, or repair operations are conducted.

A.6.1.12.1 Industrial Occupancy. Industrial occupancies
include the following:

(1) Dry cleaning plants
(2) Factories of all kinds
(3) Food processing plants
(4) Gas plants

(5) Hangars (for servicing/maintenance)
(6) Laundries

(7) Power plants

(8) Pumping stations

(9) Refineries

(10) Sawmills

(11) Telephone exchanges

In evaluating the appropriate classification of labora-
tories, the authority having jurisdiction should tre