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¢ The industrial occupancy classification is broad.in its
i ' scope and application. The following are examples of
¢ industrial occupancies:

Factories of all kinds

Pumping stations

Telephone exchanges

Gas plants

Laundries

Laboratories.

Recycling plants

Refineries

Food processing plants
Drycleaning plants

Auto body and repair shops

. Sawmills

. Hangars (for servicing aircraft)
. Power plants

. Post office central sorting/maintenance facilities

= GarE - =g

EoomNngupwpr

The range of fac1ht1es that are clasmﬁed as mdus—

comprise a wide variety of buﬂdmg configurations,
uses, and equipment types. Some industrial occupan-
cies nught be considered innocuous with respect to the

tures concrete blocks..An= i’ndustrial' occupancy subject
to: the threat of serious fire hazard might be a petro-
eum: processing and. refining plant, where the threat
of explosion is always. present. The subclassification
systemcused in' 40.1.2.1 is intended to assist the user in
establishing the level of hazard to the occupants of an
industrial occupancy.

' The requirements of Chapter 40 were written to
Provide adequate life safety without unduly restrict-
| | Ing the functional operations of a facility. For example,
¥ 40.2.2.10 and; 40.2.2.11 permit fire escape ladders and
§ | slide escapes as part of an occupant protection pack-
| [lage that balances:the need for rapidiescape from plat-
L formstand other industrial structures with the; ability
: ﬁathe occupants to:use;such egress devices. By permit-
ting the use of fire escape ladders and slide’escapes,

Industrial Occupancies

CHAPTER

Chapter 40 recognizes that functional requirements
necessitate occupant access to unusual spaces within
the industrial facility and that efficient egress from
these spaces is important.

A unique life safety consideration addressed in
Chapter 40 involves egress for occupants of ancillary
facilities. Paragraph 40.2.5.1 recognizes that some
types of industrial processes and equipment cannot be
immediately abandoned if the building fire alarm
sounds. If workers do not remain in the building long
enough to effect orderly equipment shutdown during
a fire emergency, dangers greater than fire might re-
sult. The protection measures required by 40.2.5.1 pro-
vide for the safety of occupants who must remain
while others leave the building.

Another unique feature that the Code addresses for
industrial occupancies is the equipment access dimen-
sional criteria of Table 40.2.5.2.1. These dimensional
criteria, although more lenient than those of Chapter 7,
provide adequate egress paths for the small number of
occupants using any of those routes to reach major
aisles that lead to exits.

The statistics provided by the national fire inci-
dent databases demonstrate that the potential loss of
life from fire in an industrial occupancy is directly re-
lated to the hazard of the industrial operation or pro-
cess. Most multiple-death industrial fires are the result
of. flash fires caused by highly combustible material or
explosions involving combus’able dusts, ﬂammable
liquids, or gases. ' * * DEFE

Until.recently; industrial ﬁre losses have consti-
tuted a high percentage of the annual property loss
from fire; however, such fires have not,as a general
rule, resulted in extensive loss of life. With most rules,
however, there are exceptions. At least four major dust
explosions have occurred in industrial occupancies in
recent years, killing a total of 32 workers. ;

. In the first incident, which occurred in May 2002,
five: workers were killed in an explosion at a rubber
reclaiming plant. located in: Vicksburg, Mississippi.
The fire, which.originated in the rubber dryer system,

1185




1186 Chapter 40 « Industrial Occupancies

ignited the building’s roof and spread to the bagging
room, where rubber dust ignited and exploded. In the
second incident, which occurred in January 2003,
6 workers were killed in a dust explosion at a pharma-
ceutical plant in Kinston, North Carolina. The accumu-
lation of dust above a suspended ceiling led to the
blast, which could be felt 25 miles (40 kilometers)
away. In the third incident, which occurred in Febru-
ary 2003, 7 workers were killed - when insulation par-
ticles inside an oven ignited and exploded at an
automobile insulation manufacturing plant in Corbin,
Kentucky. In the fourth incident, which occurred in
February 2008, 14 workers died in a huge explosion
fueled by the accumulation of sugar dust throughout
the packaging building at a sugar processing plant in
Port Wentworth, Georgia. Although it is not mandato-
rially referenced by the Code, NFPA 654, Standard for
the Prevention of Fire and Dust Explosions from the Manu-
facturing, Processing, and Handling of Combustible Par-
ticulate Solids, should be applied where industrial
processes involve combustible dusts to reduce the like-
lihood of such catastrophic fires and explosions.

In March 2005, an explosion at a Texas City, Texas,
oil refinery — an example of a high hazard industrial
occupancy — killed 15 workers and injured more than
170. The explosion occurred in the refinery’s isomeri-
zation unit — the location of equipment used to boost
the octane in gasoline — when the system was being
restarted following maintenance a few days earlier.
Although the Code does not directly address the haz-
ards associated with handling flammable liquids, it
does reference NFPA 30, Flammable and Combustible
Liquids Code? which provides requirements for such
operations to minimize the probability of fires and
explosions (see 87.3.1). Other industry standards,
such as those published by the American Petroleum
Institute (API), directly address the hazards associated
with refineries.

Natural gas explosions resulted in the deaths of a
total of 10 workers in two separate incidents in 2009
and 2010. In June 2009, an explosion occurred at a food
processing plant in Garner, North Carolina, when
newly installed natural gas lines were being purged.
The explosion killed 4 workers and injured dozens of
others. In February 2010, another natural gas explo-
sion occurred at a power plant undergoing construc-
tion in Middletown, Connecticut, when workers were
using natural gas under high pressure to remove de-
bris from gas piping. This explosion resulted in the
deaths of 6 workers. Although the industrial processes
involved in these incidents are not directly. regulated
by the Code, they do reinforce the need to follow ap-
plicable codes (e.g., NFPA 54, National Fuel Gas Code?)

and accepted industry practices when working w
special hazards. 3
One of the major features to be considered in th
desxgn of an industrial occupancy’s life safety system
is the use of automatic sprinkler protection. Origin,
developed for industrial property protection, auto-
matic sprinkler systems have also been largely resp
sible for an excellent life safety record in indus
occupancies. Limiting the size of a fire by me
sprinklers provides sufficient time for the safe ev.
tion of occupants. This record has been recognized
the fire protection community, as evidenced by
widespread use of automatic sprinkler syster
buildings with significant hazards to life. The con
bution of the automatic sprinkler to safety to life !
be fully appreciated only when the wide range of !
risks associated with the many processes used
industrial facility are recognized.
Employees and other occupants of indus
buildings are generally ambulatory and capable
quick response to fires. They are also able to exit r,
idly once properly alerted. To capitalize on thi
ployee capability, many industrial facilities inclu
safety measures in their emergency preplannin
well-conceived plan provides a valuable tool ir
venting loss of life. Provisions that should be p
the emergency preplan include the following:

1. Measures for alerting employees
2. Identification and posting of exit access routes
3. Establishment of group assembly areas._for.
pants once they have evacuated the buildi
4. Procedures for determining that all empl
have safely evacuated

Responsibilities are usually establishe
signed in the preplan to ensure that the tasks nec
to facilitate safe evacuation of the building ‘ar
formed. The preplan should routinely be evaluate
through simulated fire exercises and drill
through the execution of such drills can flaw:
preplan be recognized and modified. .

Although the life safety record in indus
pancies has been good, the trend toward co
large industrial plants that house hazardous ‘op
tions might prove problematic. The introductio
combustible materials, such as extensive quarn
plastics, has increased the need for additio
sures to help -protect workers from fire. C
with the industrial buildings of the early t
century, the modern industrial complex has
larger number of employees in a more comple
increasingly hazardous environment. This tr
increased the need for facility managers to co

2012 Life Safety Code Han



Section 40.1 « General Requirements 1187

n life safety principles not only during the design
stage but also during day-to-day plant operations.

As part.of their employee training programs, most
ndustrial firms include education in the use of first
aid fire-fighting equipment, such as in-plant stand-
sipes, hose, and portable fire extinguishers. Although
irst aid fire-fighting measures are primarily a prop-
arty protection measure, they also provide a signifi-
cant life safety benefit when utilized correctly by
trained individuals. Industrial training of this type,
where fully utilized, has resulted in a major reduction
in loss of property and life.

40.1 General Requirements
40.1.1 Application.

40.1.1.1 The requirements of this chapter shall apply to
both new and existing industrial occupancies.

40.1.1.2 Administration. The provisions of Chapter 1,
Administration, shall.apply.

40.1.1.3 General. The provisions of Chapter 4, General,
shall apply.

40.1.1.4 Industrial occupancies shall include factories mak-
ing products of all kinds and properties used for operations
such as processing, assembling, mixing, packaging, finish-
ing or decorating, repairing, and similar operations.

40.1.1.5 Incidental high hazard operations protected in ac-
cordance with Section 8.7 and 40.3.2 in occupancies con-
taining low or ordinary hazard contents shall not be the basis
for high hazard industrial occupancy classification.

Unlike most occupancies addressed by the Code, both
new and existing industrial occupancies are covered in
one chapter. Where requirements vary, exemptions
that apply to existing industrial occupancies are often
provided, or additional requirements that are limited
to new industrial occupancies are specified.

40.1.2 Classification of Occupancy.

Classification of occupancy shall be in accordance with
6.1.12.

40.1.2.1 Subclassification of Occupancy. Each industrial
occupancy shall be subclassified according to its use as de-
scribed in 40.1.2.1.1, 40.1.2.1.2, and 40.1.2.1.3.

40.1.2.1.1 General Industrial Occupancy. General indus-
trial occupancies shall include all of the following:

fe Safety Code Handbook 2012

(1) Industrial occupancies that conduct ordinary and low
hazard industrial operations in buildings of conven-
tional design that are usable for various types of indus-
trial processes

(2) Industrial occupancies that include multistory buildings
where floors are occupied by different tenants, or build-
ings that are usable for such occupancy and, therefore,
are subject to possible use for types of industrial pro-
cesses with a high density of employee population

40.1.2.1.2 Special-Purpose Industrial Occupancy. Spe-
cial-purpose industrial occupancies shall include all of the
following:

(1) Industrial occupancies that conduct ordinary and low
hazard industrial operations in buildings designed for,
and that are usable only for, particular types of opera-
tions

(2) Industrial occupancies that are characterized by a rela-
tively low density of employee population, with much
of the area occupied by machinery or equipment

- It can be difficult to determine if a building qualifies as

a special-purpose industrial occupancy. For example, a
structure is often erected to protect a large machine or
equipment from weather. Once constructed, authori-
ties might try to impose means of egress requirements
applicable to a general industrial occupancy, despite
the fact that only a handful of personnel are expected
to occupy the building. Steel mills, paper plants,
power-generating plants, and other operations with
large machines are examples of the types of industrial
occupancies requiring massive structures for process
control and weather protection. These structures often
represent minimum hazards to life safety and are typi-
cally classified as special-purpose industrial occupan-
cies. In many of the more modern operations, all
process control is conducted from a control room by
remote means, which further reduces the number of
occupants likely to be exposed to a fire in the equip-
ment areas. I

The special-purpose industrial occupancy:. classifi-
cation. must not be applied to a building simply to re-
duce egress requirements. Economic considerations,
or staffing: limitations that result in occupancy by
fewer employees than usual, should not be used as
justification for reducing life safety features; the full
number and arrangement of exits required for a gen-
eral industrial occupancy must be maintained. Reduc-
tions.in aisles, doors, stairways, and other components
of the means of egress should not be permitted by the
temporary classification of a building as a special-
purpose industrial occupancy.




1188  Chapter 40 « Industrial Occupancies

40.1.2.1.3* High Hazard Industrial Occupancy. High
hazard industrial occupancies shall include all of the fol-
lowing:

(1) Industrial occupancies that conduct industrial opera-
tions that use high hazard materials or processes or
house high hazard contents

(2) Industrial occupancies in which incidental high hazard
operations in low or ordinary hazard occupancies that
are protected in accordance with Section 8.7 and 40.3.2
are not required to be the basis for overall occupancy
classification

A.40.1.2.1.3 Additional information on the definition of
high hazard industrial occupancy can be found in
A.3.3.188.8.2.

A high hazard industrial occupancy classification is
limited to those industrial buildings housing extremely
hazardous operations with regard to potential for
rapid fire development or explosion. Incidental use of
restricted quantities of flammable liquids in a building
does not necessarily constitute a high hazard, although
some additional life safety precautions might be re-
quired during the limited period of use. NFPA 30,
Flammable and Combustible Liquids Code, specifies re-
quirements for safe handling of flammable liquids.
Storage of flammable liquids, such as paint, in sealed
containers also does not necessarily require a high
hazard occupancy classification, unless the operation
includes mixing or blending operations that require
the containers to be opened. Mixing and blending of
flammable liquids is permitted to be conducted in a
separate room with a fire barrier between the storage
and mixing areas. The mixing and blending room
would be considered a high hazard industrial occu-
pancy, while the adjacent, fire-separated storage area
would be considered a general industrial occupancy
or possibly a storage occupancy subject to the require-
ments of Chapter 42. : :
Combustible dusts released from an industrial or
manufacturing process constitute a significant threat
to life safety, as demonstrated by the incidents de-
scribed in the commentary following the title of this
chapter, and might justify a high hazard classifica-
tion. Major loss of life has occurred in industrial oc-
cupancies that release extensive quantities of
combustible dusts. Opportunity for the rapid escape
of employees who work in operations that release
combustible dust should be provided to prevent in-
jury or loss of life if a dust explosion occurs. In high
hazard occupancies that are subject to explosions, the
provisions of 40.3.2 require special consideration of

the techniques for explosion suppression or venti g
to ensure the life safety of occupants. Full use of fira.
protection  engineering techniques should be eny.
ployed in these occupancies to minimize the risk
life safety. 3
The industrial occupancies that clearly re.
classification as high hazard are those associ
with the production of explosives or highly rea
chemicals. In some especially hazardous operat
additional exits will be necessary to ensure.r
egress to prevent loss of life in the event of an ex
sion or fire. Where the installation of the preven
or protective measures specified in 40.3.2 is not pos
sible due to the nature of the industrial opera
consideration should be given to operating proc
dures that restrict access to a limited number of pe
ple during the hazardous portion of the operation
The operating procedures would limit the potenti
threat to those trained personnel who are ful
aware of the extent of the hazard. Procedures s 10U
also include a record of personnel who have signy
in or out. This procedure ensures prompt dete
nation of the number of personnel exposed to a ha
ardous operation and, thus, the number who
require rescue. i

40.1.2.2 Change of Industrial Occupancy Subclassifica:
tion. A change from one subclassification of\ industrial o
cupancy to another shall comply with Chapter 3.

Prior to the 2012 edition of the Code, changes in m}
trial occupancy subclassification were permitted o
where the building complied with new construc
requirements for the new subclassification. With:
2012 edition, changes in industrial occupancy s
sification are now permitted where they comply.
Chapter 43, Building Rehabilitation, which mal
visions for changes in occupancy classification _
quirements depend on the relative change in haz
category (see Section 43.7). In some cases, Chap
permits a building to meet less restrictive =
ments where there is a change in use or occ
classification to promote the adaptive reuse of e
buildings. In cases where the relative hazard cat
increases, such as where a general industrial 0
pancy changes to a high hazard industrial occupan
the building must meet the more restrictive ne
struction requirements. See Chapter 43 and ass
commentary for additional details on building:
bilitation. i
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10.1.3 Multiple Occupancies.

A1l multiple occupancies shall be in accordance with 6.1.14,

Subsection 40.1.3 directs the user to the multiple oc-
:upancy provisions of 6.1.14, which permit protecting
nultiple occupancy buildings either as mixed or as
separated. If a multiple occupancy building is pro-
ected via the provisions of 6.1.14.4 for separated uses,
‘he required separation, in terms of fire resistance rat-
ng, is specified by Table 6.1.14.4.1(a) and Table
5.1.14.4.1(b). ;

10.1.4 Definitions.

Although no definitions are listed in 40.1.4, industrial
dccupancies are subclassified and defined in 40.1.2.1
under the labels general industrial occupancy, special-
wurpose industrial occupancy, and high hazard industrial
sccupancy. See also 3.3.188.8, 3.3.188.8.1, 3.3.188.8.2,
and 3.3.188.8.3.

~~o

10.1.4.1 General. For definitions, see Chapter 3, Defini-
tions.

40.1.4.2 Special Definitions. Special terms applicable to
this chapter are defined in Chapter 3.

40.1.5 Classification of Hazard of Contents.

Classification of hazard of contents shall be in accordance
with Section 6.2.

The method for determining the degree of hazard to
life safety posed by an industrial occupancy is often a
matter of personal judgment and not science. The au-
thority having jurisdiction (AHJ) must use judgment
based on past experience, review of reference materi-
als and engineering analyses, and full discussion with
third parties to evaluate the life safety measures in an
industrial occupancy. The Code establishes broad cate-
gories of occupancy classification so that the relative
tisks to life safety posed by various types of buildings
can be'assessed.

A common error made when classifying industrial
dccupancies is the use of hazard categories for auto-
matic sprinklers contained in NFPA 13, Standard for the
Installation of Sprinkler Systems,* to determine the haz-
ard to life safety. While the guidelines in NFPA 13
might not differ greatly from those of the Life Safety

Code where classifying occupancies with high hazards, -
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the remaining categories specified in NFPA 13 are usu-
ally not suitable for the general industrial occupancy
classification of the Code. (The use of NFPA 13 is par-
ticularly inappropriate where classifying low hazard
occupancies, which are classified as light hazard by
NFPA 13.) The distinction is that the life safety indus-
trial occupancy classification is concerned with deter-
mining the overall hazard to occupants in a
manufacturing building for purposes of implement-
ing an adequate means of egress system, while the
NFPA 13 classification system is concerned with de-
fining the hazard so that a sprinkler system can be
designed to meet the challenge of the hazard.

To examine the conflicts between life safety oc-
cupancy classification and classifications in other fire
codes, consider a metalworking plant using a flam-
mable solvent in a dip tank coating operation. From a
life safety standpoint, the normally ordinary hazard
classification of the metalworking plant should not
be changed to high hazard solely because of the pres-
ence of a dip tank coater. An adequate means of safe
egress leading away from the coater is required to
ensure the safety of the occupants. However, addi-
tional exits and a reduction in travel distance to an
exit, as specified for a high hazard contents area, are
not required. Nevertheless, if the coater is the princi-
pal piece of equipment in a separately enclosed area,
that area might be considered as a high hazard indus-
trial occupancy.

When determining the life safety hazard classifi-
cation for an industrial occupancy, the AHJ should
carefully analyze the nature of that industrial opera-
tion to ensure an accurate evaluation of the hazard to
occupants. A number of resources are available for
properly determining the degree of risk to life safety.
One resource that should not be overlooked is the
expertise of the industrial plant operator, who can
provide a wealth of hazard information, although
some such information might be treated as confiden-
tial to prevent competitors from learning the details
of an industrial process. In'such a case, the enforcing
authority must handle that information with'discre-
tion; once an enforcing authority is known to be an
outside source of data on industrial secrets, further
cooperation will be difficult to obtain. Likewise, facil-
ity operators should be forthcoming with process in-
formation having an effect on emergency response
operations.

Another resource is the engineering department
of the company responsible for a facility’s insurance
coverage. In  addition, discussions with officials who
oversee jurisdictions where similar facilities exist and
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a review of available literature, such as the NFPA Fire
Protection Handbook®; the Industrial Fire Protection
Handbook®; and Industrial Fire Protection Engineering,”
will provide further information on a particular pro-
cess and its associated hazards.

To assess the risk to life safety in an industrial oc-
cupancy, a number of factors should be considered. It
should be determined if the manufacturing process
includes the handling of flammable, reactive, or explo-
sive materials in quantities that could directly expose
occupants to a fire or explosion. If so, the occupancy is
a strong candidate for a high hazard classification. See
40.1.2.1.3.

It should also be determined whether the manu-
facturing process requires a large number of people or
whether it is basically a large collection of machines or
equipment occasionally attended by operators. In
some instances, operators might be clustered in one
location, such as a control room. If a building pre-
dominantly houses machinery or equipment and is
occupied by few employees, the building can be clas-
sified as a special-purpose industrial occupancy. See
40.1.2.1.2.

If an industrial building is used mostly for stor-
age of materials (such as preparatory stock for as-
sembly or finished goods), it might meet the
requirements for classification as a storage occu-
pancy. See Chapter 42.

Hazard classification is based on the burning and
explosive characteristics of the materials contained in
a building, not on the quantity of combustibles. For
example, there is no reason to classify a building as
high hazard simply because it is associated with a
manufacturing process that requires extensive quanti-
ties of ordinary combustible materials to be distrib-
uted in such a manner that the process involves a high
combustible fuel load.

The classification of an industrial occupancy, for
life safety purposes, is not based on the type of struc-
ture housing the industrial process. The basic purpose
of the hazard classification in Section 6.2 is to evaluate
the risk posed to occupants by the burning character-
istics of the building’s contents. The classification is
determined by an evaluation of the contents and other
factors in a fire’s development that affect the time
available for safe evacuation of the occupants. Once
employees are evacuated to a safe location, the extent
of fire spread in the structure becomes a threat to prop-
erty. As long as life safety measures are met, the threat
of heavy fire damage to a building is beyond the scope
of the Life Safety Code.

ers argue that using the larger number as a b

40.1.6 Minimum Construction Requirements.

(No requirements.)

Some occupancy chapters, such as Chapters 18 and
which address the life safety needs of nonambulator
health care occupants, specify minimum building co
struction type requirements to ensure structural in
rity for the time needed for a lengthy evacuation or
safe refuge within the building. No minimum cc
struction requirements are imposed by Chapter 40,
cause industrial occupancies characteristically h

ity to egress the building relatively quickly before
fire-resisting qualities of the building’s structural cor
ponents become an issue. 4

40.1.7* Occupant Load.

The occupant load, in number of persons for whom mes
of egress and other provisions are required, shall be deter-
mined on the basis of the occupant load factors of Table
7.3.1.2 that are characteristic of the use of the space, or sha‘lﬂ;l
be determined as the maximum probable population of the
space under consideration, whichever is greater. 5

A.40.1.7 In most cases, the requirements for maximum
travel distance to exits will be the determining factor, rathes
than number of occupants, because exits provided to satisfy
travel distance requirements will be sufficient~to prov
egress capacity for all occupants, except in cases of an
usual arrangement of buildings or the high occupant load 0
a general manufacturing occupancy.

The occupant load of an industrial occupancy is b
on an average of 100 ft* (9.3 m?) of gross floor area
occupant in accordance with Table 7.3.1.2. Som S
of the Code confuse this concept with the actual nt
ber of employees who occupy the facility. The:us
complaint is that the number of potential emp

calculated for egress purposes in accordance Wit
100 f£ (9.3 m?) criterion far exceeds the anticipat

actual number of employees. Some industrial me

egress design requires more exits, wider doo
more passageways than are needed for emerge
egress purposes, reducing productive work sps
resulting in increased cost. T
The concept of calculating occupant load b
an occupant load factor is useful, although it d0€s
necessarily relate directly to the actual num
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ilding occupants. The ‘occupant load factor is used
a means of calculating the minimum egress require-
:nts, based on the needs of-an average industrial
zupancy. Although actual conditions might.vary in
individual location, the egress width determined by
2 occupant load calculation”will normally provide
2 necessary, adequate, and required means of egress
: a typical industrial building with little or no pen-
y to the building’s owner/operator.

See Exhibit 40.1 for examples of occupant load

termination using the occupant load factor for a

neral industrial occupancy and using the probable
mber of occupants for a special-purpose industrial
cupancy. : -

normally present, for a total occupant load of 245 per-
sons.

200,000 ft2 (18,600 m?)
Electronics assembly plant

(a)

o

200,000 ft? (18,600 m?)
Fully automated, high-security
missile assembly plant

(b)

200,000 2 (18,600 m?)
Steel-rolling mill with
tour group viewing gallery

©

hibit 40.1 Determination of occupant load of industrial
cuparncies.

In Exhibit 40.1, Part (a), the general industrial oc-
pancy must provide a means of egress. for at least
00 persons, based on an occupant load factor of 100 ft?
3 m? per person. ;

In Exhibit 40.1, Part (b), a special-purpose indus-
al occupancy can size its means of egress for the
aximum 20 persons (actual anticipated employee
ipulation) who are: expected to occupy the facility
ider any probable condition.

In Exhibit 40.1, Part (c), the 200-person tour groups
at visit this special-purpose industrial occupancy on
e first Monday of each month must be added to the

employees (actual employee population) who are
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40.2 Means of Egress Requirements
40.2.1 General.

40.2.1.1 Each required means of egress shall be in accor-
dance with the applicable portions of Chapter 7.

40.2.1.2* Normally unoccupied utility chases that are se-
cured from unauthorized access and are used exclusively for
routing of electrical, mechanical, or plumbing equipment
shall not be required to comply with the provisions of Chap-
ter 7

A.40.2.1.2 Horizontal and vertical utility chases in large
industrial buildings used for routing of piping, ducts, and
wiring must provide a reasonable level of access for occa-
sional maintenance workers but do not warrant compliance
with the comprehensive egress requirements of Chapter 7.
Minimum access in these cases is governed by electrical and
mechanical codes; 40.2.5.2, Industrial Equipment Access;
and the Occupational Safety and Health Administration
(OSHA) for facilities in the United States. Utility chases
governed by 40.2.1.2 might involve tunnels or large open
spaces located above or below occupied floors; however,
such spaces differ from mechanical equipment rooms, boiler
rooms, and furnace rooms, based on the anticipated fre-
quency of use by maintenance workers. Portions of utility
chases where the anticipated presence of maintenance work-
ers is routine are not intended to be included by this para-
graph.

40.2.2 Means of Egress Components.

40.2.2.1 Components Permitted. Components of means
of egress shall be limited to the types described in 40.2.2.2
through 40.2.2.13.

40.2.2.2 Doors.
40.2.2.2.1 Doors complying with 7.2.1 shall be permitted.

40.2.2.2.2 Delayed-egress locks complying with 7.2.1.6.1
shall be permitted.

Use of the delayed-egress locking device covered by
7.2.1.6.1 is permitted on any door in recognition of the
security needs of some industrial occupancies. In ef-
fect, the allowable 15-second or 30-second delay will
be experienced only under non-fire conditions or very
early in a fire’s growth, because the door must be
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usable immediately upon sprinkler operation, smoke
or heat detection, or loss of power that controls the
locking mechanism. The building must be protected
throughout by an approved, supervised automatic
sprinkler system or an approved, supervised auto-
matic fire detection system to permit the use of
delayed-egress locks per 7.2.1.6.1.

40.2.2.2.3 Access-controlled egress doors complying with
7.2.1.6.2 shall be permitted.

Paragraph 40.2.2.2.3 permits the installation of access-
controlled egress doors in industrial occupancies, pro-
vided that they meet the provisions of 7.2.1.6.2.
Access-controlled egress doors are frequently con-
fused with so-called “mag-lock” doors, whereby an
occupant must swipe a card or enter a code on a key-
pad, for example, to unlock the door in the direction of
egress travel. The Code prohibits such locking arrange-
ments on required means of egress doors, even if they
are provided with an emergency release button and
are arranged to unlock upon activation of the fire
alarm system. To comply with the Code, access-
controlled egress doors must be provided with all of
the features described in 7.2.1.6.2(1) through (7). The
motion sensor arranged to detect approaching occu-
pants and unlock the door described in 7.2.1.6.2(1) is
perhaps the most frequently overlooked requirement.

40.2.2.2.4 Approved existing horizontal-sliding fire doors
shall be permitted in the means of egress where they comply
with all of the following conditions:

(1) They are held open by fusible links.

(2) The fusible links are rated at not less than 165°F (74°C).

(3) The fusible links are located not more than 10 ft
(3050 mm) above the floor.

(4) The fusible links are in immediate proximity to the door
opening.

(5) The fusible links are not located above a ceiling.

(6) The door is not credited with providing any protection
under this Code.

Horizontal-sliding fire doors exist in many industrial
occupancies for property protection purposes. Although
the Code normally does not recognize these doors within
the required means of egress, 40.2.2.2.4 makes a special
exemption for existing horizontal-sliding fire doors. By
requiring the fusible link to be positioned in immediate
proximity to the door opening, rated 165°F (74°C) or

higher,and located not more than 10 (3050 mm)

the floor, the Code helps to ensure that the door wi
main open until rising temperatures make it uns
pass through the door opening. Because the do
not close early in the fire development, the doo
be credited as a fire door for life safety purposes:
ever, the door might serve as a means of proper
tection. See Exhibit 40.2.

Ceiling —~
>165°F (274°C) fusible link
@)
B =
<10 ft
(<3050 mm)

T e e B e L S AT 7Y
T S A N R e L e R

| Exhibit 40.2 Existing horizontal-sliding fire door in

40.2.2.3 Stairs.

40.2.2.3.1 Stairs shall comply with 7.2.2 and shall be pe
mitted to be modified by any of the following: -

b

grated landing floors shall be permitted. :
(2) Industrial equipment access stairs in accordance wi
40.2.5.2 shall be permitted. P

40.2.2.3.2 Spiral stairs complying with 7.2.2.2.3 shall T
permitted. 3

40.2.2.3.3 Existing winders complying with 7.2.2.2.4 sha
be permitted.

Paragraph 40.2.2.3.1(1) exempts stair treads and
ings in industrial occupancies from the provisi
7.2.2.3.3.1, which would otherwise require that a
treads and stair landing floors be solid. Althou
requirement for solid treads and landing floors
tended to prevent occupants from avoiding the-
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the stairs because they become afraid when they are
able to see through the openings to the floor or ground
below, occupants of industrial occupancies are usually
more familiar, and thus more comfortable, with grated
or expanded metal treads and landings. There is also a
high degree of certainty that occupants will be wear-
ing shoes appropriate for. the environment, and not
high heels that could get stuck in the grate openings.
The grated walking surfaces provide slip resistance in
what are sometimes greasy and slippery surround-
ings. For consistency, 7 2.2.3.3.4(3) alerts the user that
industrial occupancies, in accordance with Chapter 40,
are exempt from the solid tread and landing provi-
. sions. '
Paragraph 40.2.2.3.1(2) directs the user to 40.2.5.2,
which has special provisions for industrial equipment
access stairs that differ from the requirements of Chap-
ter 7. See the commentary following 40.2.5.2.2.

40.2.2.4 Smokeproof Enclosures. Smokeproof enclosures
complying with 7.2.3 shall be permitted.
~

. Paragraph 40.2.2.4 does not mandate the use of smoke-
:'- . proof enclosures. Tt does, however, recognize such an
L enclosure as part of the means of egress system in an
. | industrial occupancy only if that enclosure meets the
¢ requirements of 7.2.3. For an example of an occupancy
¢ requiring a smokeproof enclosure, see 31.2.11.1, which

- specifies that existing nonsprinklered or partially
sprinklered high-rise apartment buildings are required
to be provided with smokeproof enclosures in accor-
dance with 7.2.3.

| 40.2.2.5 Horizontal Exits.

40.2.2.5.1 Horizontal exits complying with 7.2.4 shall be
& permitted.

L 40.2.2.5.2* In horizontal exits where the opening is pro-
¢ tected by a fire door assembly on each side of the wall in
-f- ~ which it is located, one fire door shall be of the swinging
' type, as provided in 7.2.4.3.7, and the other shall be permit-
& ted to be an automatic-sliding fire door that shall be kept
¢ open whenever the building is occupied.

A.40.2.2.5.2 The customary building code requirement for
¢ fire doors on both sides of an opening in a fire wall is per-
" mitted to be met by having an automatic-sliding fire door on
_ one side and a self-closing fire door swinging out from the
| other side of the wall. This arrangement qualifies only as a
i horizontal exit from the sliding door side. For further infor-
E mation, see A.7.24.3.10.
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Paragraph 40.2.2.5.1 does not mandate the use of hori-
zontal exits. It does, however, recognize a horizontal
exit as part of the means of egress system in an indus-
trial occupancy if that exit meets the requirements of
7.2.4, as modified by 40.2.2.5.2.
Paragraphs 40.2.2.5.2 and A.40.2.2.5.2 recognize
the common practice of combining a horizontal exit
that is used for life safety with a fire barrier having a
significant fire resistance rating that is used for prop-
erty protection. Opening protectives for such a fire
barrier can require the use of a set of doors to achieve
the required fire protection rating. It is impractical for
both doors to swing in the same direction without in-
terfering with each other; yet, operation of two doors
that swing in opposite directions is cumbersome for
daily or frequent use. The use of a combination of
swinging and sliding doors, as shown in Exhibit 40.3,
provides an acceptable arrangement for day-to-day
functioning of the building. The normally open sliding
door does not compromise life safety, because, by the
time its fusible link mechanism releases the door and
allows it to close, temperatures in the vicinity of the
door opening render use of the door impractical. See
also the commentary following 40.2.2.2.4(6). The pro-
visions of 40.2.2.2.4 also permit an existing horizontal-
sliding door (as depicted in Exhibit 40.2) to serve

within the means of egress.

Exhibit 40.3 Combination swinging and sliding doors
permitted by 40.2.2.5.2.

40.2.2.6 Ramps. Ramps shall comply with 7.2.5, except
that industrial equipment access ramps shall be permitted to
be in accordance with 40.2.5.2.
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Paragraph 40.2.2.6 does not mandate the use of ramps
in industrial occupancies. It does, however, recognize
a ramp as part of the means of egress system if that
ramp meets the requirements of 7.2.5. Paragraph
40.2.2.6 also serves to remind the user that 40.2.5.2 has
special provisions for industrial equipment access
ramps that differ from the requirements of Chapter 7.
See the commentary following 40.2.5.2.2.

40.2.2.7 Exit Passageways. Exit passageways complying
with 7.2.6 shall be permitted.

Paragraph 40.2.2.7 does not mandate the use of exit
passageways in industrial occupancies. It does, how-
ever, recognize an exit passageway as part of the
means of egress system if that exit passageway meets
the requirements of 7.2.6.

40.2.2.8 Escalators and Moving Walks. Existing previ-
ously approved escalators and moving walks complying
with 7.2.7 and located within the required means of egress
shall be permitted.

Note that 7.2.7 permits existing escalators and moving
walks to continue to be recognized as required means
of egress components if permitted by the applicable
occupancy chapter. In earlier editions of the Code, esca-
lators and moving walks were recognized as provid-
ing egress capacity for 75 persons. To qualify as exits
(as opposed to exit access), escalators and moving
walks must also meet the requirements of 7.1.3.2,
which address exit enclosures.

Note that escalators protected in accordance with
the sprinkler-vent, spray nozzle, rolling shutter, or
partial enclosure method do not constitute acceptable
exits but can continue to serve as exit access if previ-
ously approved as such.

40.2.2.9 Fire Escape Stairs. Existing fire escape stairs
complying with 7.2.8 shall be permitted.

40.2.2.10 Fire Escape Ladders.

40.2.2.10.1 Fire escape ladders complying with 7.2.9 shall
be permitted.

40.2.2.10.2 Fixed industrial stairs in accordance with the
minimum requirements for fixed stairs in ANSI A1264.1,
Safety Requirements for Workplace Floor and Wall Open-
ings, Stairs and Railing Systems, shall be permitted where
fire escape ladders are permitted in accordance with 7.2.9.1.

The geometry associated- with the incline angle and’
the size and shape of surfaces intended for foot plac
ment on fire escape ladders falls within the range per
mitted for fixed industrial stairs. However, most fixe
industrial stairs meet criteria that result in a safer ar-
rangement than that provided by the fire escape lad
der detailed in 7.2.9. Therefore, 40.2.2.10.2 recognize
fixed industrial stairs as a substitute for fire escap
ladders.

40.2.2.11 Slide Escapes.

40.2.2.11.1 Approved slide escapes complying with 7.2.10°
shall be permitted as components in 100 percent of the re-
quired means of egress for both new and existing high haz-
ard industrial occupancies.

40.2.2.11.2 Slide escapes permitted by 40.2.2.11.1 shall be:
counted as means of egress only where regularly used in
emergency egress drills to ensure that occupants are familiar
with their use through practice.

The intent of 40.2.2.11 is to permit the use of slide e
capes, which are commonly used components f
means of egress from areas that house explosive
other highly hazardous materials in chemical indust
buildings. This provision allows consideration of s
escapes as part of the required means of egress
both new and existing high hazard indusfgial occup
cies. In many high hazard industrial occupanc1es
escapes are the only practical means of ensurin
egress prior to an explosion or flash fire. As requir
by 40.2.2.11.2, occupants must be drilled in the
the slide escapes to help ensure sufficient famili

for quick egress under emergency conditions. :

40.2.2.12 Alternating Tread Devices. Alternating tre
devices complying with 7.2.11 shall be permitted. '

The provisions of 7.2.11, in effect, limit the use

nating tread devices to those locations where the
recognizes the use of fire escape ladders (an
industrial sta1rs) See 40.2.2.10.1, 40.2.2.10.2, 7. 2!
7.2.11.

40.2.2.13 Areas of Refuge. Areas of refuge coij.
with 7.2.12 shall be permitted.

40.2.3 Capacity of Means of Egress.

Capacity of means of egress shall comply with eithel’
40.2.3.1 0r 40.2.3.2.
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1.2.3.1 The capacity of means of egress shall be in accor-
nce with Section 7.3.

1.2.3.2 In industrial occupancies, means of egress shall be
zed to accommodate the occupant load as determined in
cordance with 40.1.7; spaces not subject to human occu-
ncy because of the presence of machinery or equipment
all not be included in the computation.

sjor to the 1991 edition, the Code required a minimum

tin. (1120 mm) width for corridors and passageways
ithin the required means of egress of industrial oc-
tpancies. A corridor or.passageway of that minimum
idth would have provided egress capacity for 220
arsons [i.e., 44 in./0.2 in. per person (approximately
20'mm/5 mm per person) in accordance with Table
3.3.1 for level egress components]. That minimum
quirement resulted in unnecessarily large egress sys-
ms, relative to the occupant load, in many industrial
:cupancies. Therefore, the requirement was elimi-
ated, and the minimum 36 in. (915 mm) width re-
tirement of 7.3.4.1(2), which addresses the minimum
idth of any exit asegss, was made applicable to in-
astrial occupancies. Exit access is required to be
ider than 36 in. (915 mm) only if a corridor or pas-
igeway in an industrial occupancy is to provide ca-
acity for more than 180 persons [i.e;, 36 in./0.2 in: per
arson (approximately 915 mm/5 mm per person)].
:e the commentary following A.40.1.7 for details on
ie determination of occupant load in an industrial
:cupancy.

Paragraph 40.2.3.2 imposes practical limits on the
amber of required means of egress and on the ar-
ngement of the means of egress in industrial occu-
ancies. No life safety purpose is served by providing
dts from the center, of a large machine or equipment
istallation that is unoccupied under normal operat-
ig conditions. A number of industries provide
eather shelter for large processes and equipment.
ypical examples include steel-rolling mills, paper ex-
uders, and metalworking machines, all of which oc-
1py a majority of the floor ‘space in the sheltered
1ilding. ‘In many of the more sophisticated opera-
ons, full process control is conducted from a. remotely
icated control room. Personnel normally occupy the
uilding only for maintenance and adjustment pur-
oses, and then only on a limited basis. The provision
f exits from these special-purpose industrial occupan-
es serves no useful purpose and could unjustly im-
ose an economic penalty in the name of safety:

The large areas normally enclosed by special-
urpose structures would require ‘excessive egress
idth if the occupant load were calculated on the basis
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of the 100 f (9.3 m? per péréon specified for general
industrial occupanc:ies Such arrangements might ac-

 tually require exits from the interior of machinery and

equipment installations, which would be incompatible
with the equipment’s design. In many cases, these
exits would originate from locations that, even under
normal operating conditions, would be considered
dangerous for humans. Poorly conceived exit facilities
serve no life safety purpose and detract from an other-
wise well-designed egress system.

40.2.4 Number of Means of Egress.
See also Section 7.4.

40.2.4.1 The number of means of egress shall comply with
either 40.2.4.1.1 or 40.2.4.1.2.

40.2.4.1.1 Not less than two means of egress shall be pro-
vided from every story or section, and not less than one exit
shall be reached without traversing another story.

40.2.4.1.2 A single means of egress shall be permitted from
any story or section in low and ordinary hazard industrial
occupancies, provided that the exit can be reached within
the distance permitted as a common path of travel.

40.2.4.2 In new buildings, floors or portions thereof with an
occupant load of more than 500 shall have the minimum
number of separate and remote means of egress specified by
74.1.2,

40.2.4.3 Areas with high hazard contents shall comply with
Section 7.11.

The provisions of 40.2.4.1.1, which apply to the mini-
mum required number of means of egress for indus-
trial occupancies, clarify that, in addition to providing
every story or section with access to at least two means
of egress, one of the exits must be located on each floor,
so that the entrance to that exit (e.g., a door that opens
into an enclosed exit stair) can be reached without
traveling to another floor.

Paragraph 40.2.4.1.2 recognizes that there are small
floors or areas in low and ordinary hazard industrial
occupancies that, if provided with access to only a sin-
gle exit, are no less safe than larger areas of a building
that have access to two exits where an occupant must
first travel through the maximum allowable common
path. Where a single exit is provided, the occupant trav-
els.the 50 ft (15 m) [or 100 ft (30 m) in sprinklered build-
ings] of common path allowed by Table 40.2.5, enters
the exit, and is judged to have reached a point of safety
(see Exhibit 40.4). In larger buildings and larger build-
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Exhibit 40.4 Single means of egress from story of low or
ordinary hazard industrial occupancy.

ing areas that do not meet the limited travel distance for
a single exit, a minimum of two exits must be provided.
By traveling to the nearer of the two exits, the occupant
is permitted to travel the same 50 ft (15 m) [or 100 ft
(30 m) in sprinklered buildings] of common path that
the occupant of the single-exit building traveled to
reach the one exit before reaching the point where travel
to the two exits in different directions is possible. Al-
though the occupant of the single-exit building has
reached an exit by this point, the occupant of the
multiple-exit building is then allowed an additional
150 ft (46 m) [200 ft (61 m) if the building is sprinklered]
of exit access travel before the safety of an exit must be
reached. Therefore, the single-exit exemption provides
a level of life safety that is at least equivalent to that of
the multiple-exit building. = -

In older editions, the Code required more than two
exits based on occupant load for assembly occupancies
only. Third, fourth, and subsequent exits were pro-
vided in industrial occupancies to meet travel distance
requirements or:as a convenience for day-to-day use.
Paragraph 7.4.1.2 expands the concept of requiring
three or four exits based on occupant load to apply to
all occupancies. Paragraph 40.2.4.2, in compliance
with the option offered by 7.4.1.2, exempts existing
buildings from the requirement for third and fourth
exits to avoid unnecessarily forcing existing, previ-

ously approved means of egress systems into noncom.
pliance. !
Section 7.11 includes an adequate set of means

egress provisions for high hazard areas and is refer:
enced by 40.2.4.3 to provide commensurate protecti
to industrial occupancies that contain high ha
areas. The provisions of Section 7.11 are vital to'l
safety in high hazard occupancies. The requirem T
for two means of egress for all high hazard occu
cies recognizes the possibility that a fire or explo
might block or destroy one of the two exits. Two sep
rate and equal means of egress from high hazard ar

provide a necessary redundancy to ensure the evac 1a-

Subsection 7.11.4 recognizes that it is not necessary
require two means of egress from very small high

ard areas [maximum 200 ft* (18.6 m?)] with limi
occupant load (maximum three persons) if the Too:
door can be reached within 25 ft (7620 mm) of trave

40.2.5 Arrangement of Means of Egress.

Means of egress, arranged in accordance with Section 7.5;
shall not exceed that provided by Table 40.2.5.

See the discussion of dead-end corridor pocke_t'".'
common path of travel in A.7.5.1.5 andNits assoc
commentary. G

40.2.5.1 Ancillary Facilities.

40.2.5.1.1* New ancillary facilities shall be arranged to allo
travel in independent directions after leaving the ancillary f:
cility so that both means of egress paths do not become co
promised by the same fire or similar emergency.

A.40.2.5.1.1 Ancillary facilities located within indus!
occupancies might include administrative office, laborat
control, and employee service facilities that are incident:

separation from the predominant industrial occupancy, al
shall have one means of egress that is separated from’
predominant industrial occupancy by 2-hour fire resist _'Ce'-&
rated construction.

A.40.2.5.1.2 Occupants of ancillary facilities located'wil
special-purpose industrial occupancies might be require:
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Table 40.2.5 Arrangement of Means of Egress

General Industrial

Special-Purpose

Level of Protection

Dead-End Corridor

Protected throughout by an approved, supervised automatic
sprinkler system in accordance with 9.7.1.1(1)

Not protected throughout by an approved, supervised
automatic sprinkler system in accordance with 9.7.1.1(1)

Common Path of Travel

Protected throughout by an approved, supervised automatic
sprinkler system in accordance with 9.7.1.1(1)

Not protected throughout by an approved, supervised
automatic sprinkler system in accordance with 9.7.1.1(1)

administrative controls to remain in the facility when a fire
occurs in the predominant industrial area, so that they can
perform an orderly shutdown of process equipment to con-
trol the spread of the fire and minimize damage to important
equipment. ™

The presence of ancillary facilities within an indus-

trial occupancy can create challenges to life safety.

For example, the means of egress for factory office
. workers, who might have little knowledge of the in-
| dustrial processes and operations and their respec-
' tive hazards, might require leaving the safety of an
_office area and traveling across the factory produc-
« tion floor.
© In other cases, safe egress is not ensured for em-
ployees assigned to a control room who might have to
| perform orderly shutdown of certain processes to con-
""trol the spread of fire before evacuating a building.
L The requirements of 40.2.5.1.1 and 40.2.5.1.2 are illus-
trated in Exhibit 40.5.

‘In Exhibit 40.5, an occupant of control room 1,
which is elevated and has a single means of egress via
a stair leading down to the main production floor, is
forced to travel in one direction only into the open
manufacturing area. This arrangement does not meet
the requirement of 40.2.5.1.1, which. mandates that
‘egress be arranged to allow travel in independent di-
ections after leaving the ancillary facility, so that both
‘means of egress paths are not compromised by the
‘same fire or similar emergency. Control room 1 re-
 quires a second exit access door and.stair remotely lo-
ated from the first.

Control room 2 in Exhibit 40.5 meets the require-

e
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Occupancy Industrial Occupancy High Hazard
ft m ft m Industrial Occupancy
50 15 50 15 Prohibited, except as
permitted by 7.11.4
50 15 50 15 Prohibited, except as
permitted by 7.11.4
100 30 100 30 Prohibited, except as
permitted by 7.11.4
50 15 50 15 Prohibited, except as
permitted by 7.11.4
VY
L

Control
room 2

i t 2-hr-rated

separation

— -

Exhibit 40.5 Ancillary faciiities.

ments of both 40.2.5.1.1 and 40:2.5.1.2. Control room 2
permits egress travel in independent directions, so
that both means of egress paths are not compromised
by the same fire or similar emergency. Further, it
provides one of the two means of egress via an exit
passageway-like arrangement separated from. the
predominant industrial occupancy by 2-hour fire
resistance-rated construction. Also, control room 2 is
surrounded by 2-hour fire resistance-rated construc-
tion. This protection allows occupants charged with
special emergency duties to delay their egress and still
be afforded adequate life safety. :

The requirements of 40.2.5.1, which first appeared
in the 1997 edition of the Code, apply only to new ancil-
lary facilities and are not required to be applied retro-
actively to existing facilities.
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40.2.5.2 Industrial Equipment Access,

40.2.5.2.1 Industrial €quipment accesg doors, walkways,
platforms, famps, and stairs that serve as a component of the
means of egress from the involved equipment shall be per-
mitted in accordance with the ap

plicable provisions of
Chapter 7, as modified by Table 40.2.5.2.1,

Table 40.2.5.2.1 Industrial Equipment Access
Dimensional Criterig

Feature Dimensional Criteria

Minimum horizonta] dimension of
any walkway, landing, or platform
Minimum stair or ramp width

22 in. (560 mm) clear

22 in. (560 mm) clear
between rails

22 in. (560 mm) clear
10 in. (255 mm)

Minimum tread width
Minimum tread depth
Maximum riser height 9in. (230 mm)

Handrails are permitted to terminate, at the required height, at
a point directly above the top and bottom risers.

Maximum height between landings
Minimum headroom
Minimum width of door openings

12 ft (3660 mm)
6 ft 8 in. (2030 mm)
22 in. (560 mm) clear

40.2.5.2.2 Any means of Cgress component permitted by
40.2.5.2.1 shall Serve not more than 20 people.

Paragraph 40.2.5. permits industria] equipment ac-
cess walkways, platforms, famps, stairs, and doors
Serving not more than 20 Persons to deviate from some
of the usual dimensional criteria Specified by Chapter
7. The dimensiona] Criteria detailed in Tabje 40.2.5.2.1
are illustrated in Exhibit 40.6.

Table 40.2.6 Maximum Travel Distance to Exits

210in.
(2255 mm)

222 in, (>560 mm)

222 in. (2560 mm)

222in. (2560 mm)

<9in. (<230 mm)

bz |

Exhibit 40.6 Industrial equipment access dimensional criterig, |

40.2.6 Travel Distance to Exits.

Travel diétance, measured in accordance with Section 7.6,
shall not exceed that provided by Table 40.2.6,

The travel distance exemption permitted by the foot-
‘0 1s meant to provide flexibility in 3
t of the means of egress system |§
ina single-story industria] building with a large floor 4
area that houses a low- o ordinary-hazard general
industrial occupancy. The éxemption is limited to uge
in one-story buildings, Any stairs or other impedi-
ments to the rapid movement of occupants would re-
sult in slower €vacuation of the building and increase 1

General Industrial

Special-Purpose High Hazard 3
Occupancy Industrial Occupancy Industrial Occupancy
— 7 7tal Occupancy
Level of Protection ft m ft m ft
—_—
Protected throughout by an approved, supervised automatic 250t 76t 400 122 75
sprinkler system in accordance with 9.7, L.1(1)
Not protected throughout by an approved, supervised 200 61 300 91 NP
automatic sprinkler

System in accordance with 9.7.1.1( 1)

NP: Not permitted.

'In one-story buildings, a trave] distance of 400 ft (122 m) i
analysis demonstrates that safe egress can be accomplished,

§ permitted, provided that a performance-baged
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the probability of exposure to smoke or fire. The ex-
emption requires a performance-based analysis to
demonstrate that safe egress can be accomplished.
NFPA 204, Standard for Smoke and Heat Venting® might
be of assistance. In addition, NFPA 92, Standard for
Smoke Control Systems,’ can be consulted. Also see
Chapter 5 for details on performance-based designs.

The construction of tunnels and elevated means of
egress that originate from the center of an industrial
building with an extensive floor area is rarely at-
tempted. Only a handful of buildings have ever been
provided with such egress facilities, and most were
World War II era airframe manufacturing buildings of
massive size. In most industrial buildings, it is not
practicable or economical to construct exit tunnels or
overhead passageways. These special types of means
of egress are not easily altered if modifications are
necessary to adjust to changes in the layout of the facil-
ity. In addition, the construction costs for tunnels and
elevated passageways are high due to the special de-
sign features required to ensure their safety, including
fire resistance-rated supports for the elevated pas-
sageways, waterproofing, and other features neces-
sary to maintain the integrity of underground tunnels.
Another negative factor in such construction is the
confining nature of a tunnel or an elevated passage,
which tends to discourage the use of these means of

‘egress.

The use of horizontal exits that pass through fire
walls is common in many industrial occupancies. The
provisions in Chapter 7 are required to be fully consid-
ered to ensure the safe use of horizontal exits. A com-
mon violation of the provisions of Chapter 7 is the
failure to provide the proper type of fire door in a
horizontal exit fire barrier. A horizontal-sliding fire
door is not an acceptable life safety feature. Such a

“door is permitted in existing installations in accor-
dance with 40.2.2.2.4, but, even then, the door is not
credited with protecting the opening for the purposes
of this Code. If the horizontal exit is"to be used from
both sides of a fire wall, careful consideration of the

- direction of door swing is necessary to ensure that the
Code will recognize such use. In many instances, two

. doors swinging in opposite directions will be required,
so that the exit is permitted to be used as a means of
egress from both sides of the fire wall. See 7.2.14,
7.2.4.3.6, and 40.2.2.5.

Low hazard and ordinary hazard special-purpose
industrial occupancies, which are characterized by
large, specialized equipment and low occupant load,
are permitted an increase in travel distance beyond
that allowed for low hazard and ordinary hazard gen-
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eral industrial occupancies. Table 40.2.6 permits an in-
crease to 300 ft (91 m) if the building is not sprinklered,
and an increase to 400 ft (122 m) if the building is pro-
tected throughout by an approved, supervised auto-
matic sprinkler system.

40.2.7 Discharge from Exits.

Discharge from exits shall be in accordance with Sec-
tion 7.7.

40.2.8 Illumination of Means of Egress.

Means of egress shall be illuminated in accordance with
Section 7.8 or with natural lighting that provides the re-
quired level of illumination in structures occupied only dur-
ing daylight hours.

40.2.9*% Emergency Lighting.

A.40.2.9 The authority having jurisdiction should review
the facility and designate the stairs, aisles, corridors, ramps,
and passageways that should be required to be provided with
emergency lighting. In large locker rooms or laboratories
using hazardous chemicals, for example, the authority hav-
ing jurisdiction should determine that emergency lighting is
needed in the major aisles leading through those spaces.

40.2.9.1 Emergency lighting shall be provided in accor-
dance with Section 7.9, except as otherwise exempted by
40.2.9.2.

40.2.9.2 Emergency lighting shall not be required for any of
the following:

(1) Special-purpose industrial occupancies without routine
human habitation

(2) Structures occupied only during daylight hours, with
skylights or windows arranged to provide the required
level of illumination on all portions of the means of
egress during such hours

The intent of 40.2.8 is not to require the installation of
extensive and unneeded illumination systems in in-
dustrial occupancies. Illumination is required for the
exit access, which is limited to designated aisles, cor-
ridors, and passageways that lead to an exit. No re-
quirement is specified for the provision of illumination
throughout the building, which in many industrial oc-
cupancies would involve lighting an extensive floor
area. The purpose of the lighting system is to ensure
that occupants are able to see the means of egress, not
to illuminate the operation of production facilities.
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In addition, the Code does not require illumination
of the means of egress if the building is occupied dur-
ing daylight hours only and the building, including
stairways, has sufficient windows and skylights to en-
sure natural illumination. The authority having juris-
diction should make certain that the building is not
occupied after daylight hours.

The exemptions of 40.2.9.2 for emergency lighting
are included for the same reasons that illumination of
the means of egress is not required (see 40.2.8). Para-
graph 40.2.9.2(1) addresses special-purpose industrial
occupancies that are not routinely occupied. There is
no need to install an extensive and costly emergency
lighting system in a normally unoccupied building.

40.2.10 Marking of Means of Egress.

Means of egress shall have signs in accordance with Section
7.10.

40.2.11 Special Means of Egress Features.
40.2.11.1 Reserved.
40.2.11.2 Lockups.

40.2.11.2.1 Lockups in new industrial occupancies shall
comply with the requirements of 22.4.5.

40.2.11.2.2 Lockups in existing industrial occupancies,
other than approved existing lockups, shall comply with the
requirements of 23.4.5.

Where an industrial occupancy is provided with a
lockup for security purposes, it must meet the provi-
sions of 22/23.4.5, as specified in 40.2.11.2. The Jockup
criteria require the application of some of the concepts
of detention and correctional occupancies to other oc-
cupancies where persons might be detained for security
purposes, without classifying the lockup as a detention
and correctional occupancy. See 22/23.4.5 and related
commentary for details on the lockup provisions.

40.3 Protection
40.3.1 Protection of Vertical Openings.

Any vertical opening shall be protected in accordance
with Section 8.6, unless otherwise permitted by one of
the following:

(1) In special-purpose industrial and high hazard industrial
occupancies where unprotected vertical openings exist
and are necessary to manufacturing operations, such

openings shall be permitted beyond the specified limits,
provided that every floor level has direct access to one
or more enclosed stairs or other exits protected against -
obstruction by any fire or smoke in the open areas con-
nected by the unprotected vertical openings.

(2) Approved existing open stairs, existing open ramps, and
existing escalators shall be permitted where connecting
only two floor levels.

(3) Approved, existing, unprotected vertical openings in -
buildings with low or ordinary hazard contents that are
protected throughout by an approved automatic sprin-
kler system in accordance with 9.7.1.1(1) shall be per-
mitted, provided that the following conditions exist:

(a) The vertical opening does not serve as a required
exit.
(b) All required exits consist of outside stairs in accor-.:
dance with 7.2.2, smokeproof enclosures in accor-
dance with 7.2.3, or horizontal exits in accordance
with 7.2.4.

(4) Vertical openings in accordance with 8.6.9.1 shall be
permitted.

Paragraph 40.3.1(1) strictly limits the use of un
tected vertical openings in high hazard and special
purpose industrial occupancies. Direct access to one o
more enclosed stairways or to other exits is req
from any areas connected by unprotected ve:
openings. This provision recognizes that man
hazard and special-purpose industrial occypan
quire openings between floor levels to accomm "dat
piping, conveyors, and other devices and equip:
essential to the orderly operation of the facili
most of these situations, full enclosure is not prac
or feasible. In high hazard occupancies, the proy:
of two means of egress will, in most situations, b
ficient to comply with this exemption. In specﬁl
pose industrial occupancies, additional exits or othel
special arrangements will normally be req fo
compliance with'the provision that stairways an
be protected against obstruction from fire and st
in open areas connected by unprotected vertica
ings. *
Paragraph 40.3. 1(2) lmuts the use of existing.op
stairways, existing open ramps, and existing esc
that are unenclosed or unprotected by permittin th
to connect only two floors. An existing open stal
connecting three floors would have to be ench
protected, or permitted by another of the exemptl
to 40.3.1. &
Paragraph 40.3.1(3) recognizes that an ex tm
dustrial occupancy might contain unprotected v
openings and still provide a reasonable level of's
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©  to life if the building houses only low or ordinary haz-
~ ard contents and is protected by a complete automatic
. sprinkler system. Smokeproof enclosures and outside
. stairways (the only types of vertical exits permitted by
this exemption) must be fully enclosed or protected
against vertical fire spread and must meet the require-
ments of Chapter 7. The unenclosed vertical openings
are not permitted to serve as part of the means of
egress, although they can remain as convenience open-
ings and stairways to be used for normal operations.

40.3.2* Protection from Hazards.

A.40.3.2 Emergency lighting should be considered where
operations require lighting to perform orderly manual emer-
gency operation or shutdown, maintain critical services, or
provide safe start-up after a power failure.

40.3.2.1 All high hazard industrial occupancies, operations,
or processes shall have approved, supervised automatic ex-
tinguishing systems in accordance with Section 9.7 or other
protection appropriate to the particular hazard, such as ex-
plosion venting dr suppression.

40.3.2.2 Protection in accordance with 40.3.2.1 shall be
provided for any area subject to an explosion hazard in order
to minimize danger to occupants in case of fire or other
emergency before they have time to use exits to escape.

40.3.2.3 Activation of the fire-extinguishing or suppression
system required by 40.3.2.1 shall initiate the required build-
ing fire alarm system in accordance with 40.3.4.3.4.

40.3.2.4 Hazardous areas in industrial occupancies pro-
tected by approved automatic extinguishing systems in ac-
cordance with Section 9.7 shall be exempt from the
smoke-resisting enclosure requirement of 8.7.1.2.

The intent of 40.3.2 is to provide for the life safety of
“the occupants of industrial buildings by controlling
the risk associated with hazardous operations. The al-
" ternatives offered in 40.3.2 are not all-inclusive, and a

proper fire protection engineering solution might not
_incorporate the listed provisions. The Code intends to
allow for engineering judgment in a wide range" of
potentially hazardous situations, including some
where protection might be limited. The intent of 40.3.2
is also broad in application, because, in many highly
hazardous operations, an explosion might be immedi-
ately preceded by a fire or other emergency, such as an
overheated reactor vessel, an exothermic reaction, or
‘increased pressure. Because such conditions might ini-
tiate an explosion, depending on the process and ar-
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rangement of the equipment, immediate egress from
the facility might be necessary. If fire or other emer-
gencies are likely to develop rapidly into an explosion,
adequate precautions are necessary for life safety.
Where a sprinkler system is used to provide the pro-
tection required by 40.3.2.1, it must be electrically su-
pervised.

In many modern facilities, provisions that prove
adequate for the life safety of occupants might already
be included for process control and property protec-
tion, and any additional measures will not increase the
life safety of operators to an appreciable degree.

The NFPA Fire Protection Handbook discusses the
basic principles of explosion prevention, venting, and
suppression. The applicable chapters also contain an
extensive bibliography on the subject. Requirements
for the design and use of vents to limit pressures de-
veloped by explosions are specified in NFPA 68, Stan—
dard on Explosion Protection by Deflagration Venting.’
Standards for explosion prevention systems are found
in NFPA 69, Standard on Explosion Prevention Systems."

Paragraph 8.7.1.2 requires that, where a hazardous
area is protected by automatic sprinklers, the hazard-
ous area must be enclosed by smoke partitions rather
than with fire barriers with a 1-hour fire resistance rat-
ing and doors with a 45-minute fire protection rating.
Paragraph 40.3.2.4 exempts hazardous areas in indus-
trial occupancies from the requirement for smoke par-
titions if those areas are protected by automatic
sprinklers. For consistency, similar wording appears in
8.7.1.2(2).

40.3.3 Interior Finish.

40.3.3.1 General. Interior finish shall be in accordance
with Section 10.2.

40.3.3.2 Interior Wall and Ceiling Finish. Interior wall
and ceiling finish materials complying with Section 10.2
shall be Class A, Class B, or Class C in operating areas and
shall be as required by 7.1.4 in exit enclosures.

40.3.3.3 Interior Floor Finish.

40.3.3.3.1 Interior floor finish in exit enclosures and in exit
access corridors shall be not less than Class II.

40.3.3.3.2 Interior floor finish in areas other than those
specified in 40.3.3.3.1 shall not be required to comply with
Section 10.2.

40.3.4 Detection, Alarm, and Communications
Systems.

40.3.4.1 General. A fire alarm system shall be required in
accordance with Section 9.6 for industrial occupancies,
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unless the total occupant load of the building is under 100
persons and unless, of these, fewer than 25 persons are
above or below the level of exit discharge.

40.3.4.2 Initiation. Initiation of the required fire alarm
system shall be by any of the following means:

(1) Manual means in accordance with 9.6.2.1(1)

(2) Approved automatic fire detection system in accor-
dance with 9.6.2.1(2) throughout the building, plus a
minimum of one manual fire alarm box in accordance
with 9.6.2.6

(3) Approved, supervised automatic sprinkler system in ac-
cordance with 9.6.2.1(3) throughout the building, plus a
minimum of one manual fire alarm box in accordance
with 9.6.2.6

40.3.4.3 Notification.

40.3.4.3.1 The required fire alarm system shall meet one of
the following criteria:

(1) It shall provide occupant notification in accordance
with 9.6.3.

(2) It shall sound an audible and visible signal in a con-
stantly attended location for the purposes of initiating
emergency action.

40.3.4.3.2 Positive alarm sequence in accordance with
9.6.3.4 shall be permitted.

40.3.4.3.3 Existing presignal systems in accordance with
9.6.3.3 shall be permitted.

40.3.4.3.4 In high hazard industrial occupancies, as de-
scribed in 40.1.2.1.3, the required fire alarm system shall
automatically initiate an occupant evacuation alarm signal in
accordance with 9.6.3.

The requirements of 40.3.4.3.1 and 40.3.4.3.4 specify
two separate and distinct provisions for audible alarms
activated by the fire alarm system required by 40.3.4.1.
In low and ordinary hazard industrial occupancies,
the system is permitted to activate an evacuation alarm
or to sound an alarm at a constantly attended location
for the purpose of initiating emergency action (see
40.3.4.3.1). This provision permits an interface between
the alarm system and the plant’s emergency organiza-
tion. The alarm system is permitted to be controlled
from a central security console or a similar location.
The key feature is that the location from which the
alarm sounds must be constantly staffed. This require-
ment is not intended to mandate the installation of
supervisory service, such as that connected to a central
station, but the location must be fully attended at all
times when the building is occupied.

In high hazard occupancies, the alarm must be ar-

ranged to.automatically provide evacuation signals (see
40.3.4.34), because the safety of the occupants of these
areas depends on their immediate notification of a fire.
Note that 40.3.4.3.3 recognizes existing presignal
systems but not new presignal systems. If an auto--
matic form of delay is desired for an existing -alarm
system that does not already have a presignal feature,’
or for:a new alarm system, the more reliable system'
feature known as positive alarm sequence is permitte
by 40.34.32. The positive alarm sequence opti
might be applied to the high hazard industrial occ
pancies addressed in 40.3.4.3.4 for which an automatic:
form of occupant notification is needed. Also, positive.
alarm sequence might be used in industrial occupan-
cies, other than those that are high hazard, where the.
provisions of 40.3.4.3.1(1) are used instead of those of!
40.3.4.3.1(2). :

40.3.5 Extinguishment Requirements.

(No requirements.)

40.3.6 Corridors.
The provisions of 7.1.3.1 shall not apply.

Without the exemption to the requirements of 7.1;
provided by 40.3.6, all new industrial occupancy
ridors serving more than 30 persons would be required
to have a 1-hour fire resistance rating, with openin
protected by 20-minute fire protection-rated doo _
semblies. The exemption to 7.1.3.1 is provided becaus
of the ambulatory nature of occupants of industs
occupancies and the operational need for openings
even where corridors are provided. :

40.4 Special Provisions — High-Rise
Buildings

New high-rise industrial occupancies shall comply W
Section 11.8.

40.4.1 The provisions of 11.8.5.2.4(2) for jockey pumps
and 11.8.5.2.4(3) for air compressors serving dry-pipe
pre-action systems shall not apply to special-purpose ind
trial occupancies.

New high-rise industrial occupancy buﬂdmgs
quired to comply with Section 11.8. This referenc
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the entire Section 11.8 “high-rise package” is new to
the 2012 edition of the Code: In. prior editions, new
high-rise industrial occupancy buildings were re-
quired to comply only with the sprinkler system re-
quirements of Section 11.8. Note that 40.4.1 exempts
special-purpose industrial occupancies from the
standby power requirement for automatic sprinkler
system pressure maintenance (jockey) pumps and air

- COMPpressors.

40.5 Building Services
40.5.1 Utilities.

Utilities shall comply with the provisions of Section 9.1.

40.5.2 Heating, Ventilating, and Air-Conditioning,
Heating, ventilating, and air-conditioning equipment shall
comply with the provisions of Section 9.2.
40.5.3 Elevators, Escalators, and Conveyors.

~

Elevators, escalators, and conveyors shall comply with the
provisions of Section 9.4.

40.5.4 Rubbish Chutes, Incinerators, and Laun-
dry Chutes.

Rubbish chutes, incinerators, and laundry chutes shall com-
ply with the provisions of Section 9.5.

40.6.2 Means of egress from mezzanine floors in aircraft
servicing areas shall be arranged so that the travel distance
to the nearest exit from any point on the mezzanine does not
exceed 75 ft (23 m), and such means of egress shall lead
directly to a properly enclosed stair discharging directly to
the exterior, to a suitable cutoff area, or to outside stairs.

40.6.3 Dead ends shall not exceed 50 ft (15 m) for other
than high hazard contents areas and shall not be permitted
for high hazard contents areas.

Section 40.6, which addresses aircraft servicing han-
gars, is nearly identical to Section 42.6, which ad-
dresses aircraft storage hangars. Because aircraft
hangars are used for both ‘storage and repair, corre-
sponding requirements can be found in both Chapters
40 and 42.

40.6* Special Provisions for Aircraft
Servicing Hangars

A.40.6 For further information on aircraft hangars, see
NFPA 409, Standard on Aircraft Hangars.

40.6.1 The requirements of Sections 40.1 through 40.5 shall
be met, except as modified by 40.6.1.1 through 40.6.1.4.

40.6.1.1 There shall be not less than two means of egress
from each aircraft servicing area.

40.6.1.2 Exits from aircraft servicing areas shall be pro-
vided at intervals not exceeding 150 ft (46 m) on all exterior
walls.

40.6.1.3 Where horizontal exits are provided, doors shall be
provided in the horizontal exit fire barrier at intervals not
exceeding 100 ft (30 m).

40.6.1.4 Where dwarf, or “smash,” doors are provided in
doors that accommodate aircraft, such doors shall be permit-
ted for compliance with 40.6.1.1 through 40.6.1.3.
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40.7 Operating Features
40.7.1 Upholstered Furniture and Mattresses.

The provisions of 10.3.2 shall not apply to upholstered fur-
niture and mattresses.

40.7.2 Soiled Linen and Trash Receptacles.

The requirements of 10.3.9 for containers for rubbish, waste,
or linen with a capacity of 20 gal (75.7 L) or more shall not

apply.
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Storage Occupancies

Storage occupancies include all buildings or structures
used primarily for the storage or sheltering of goods,
merchandise, products, or vehicles. The following are
examples of storage occupancies:

Barns

Hangars (for aircraft storage only)
Freight terminals

Bulk oil storage

Truck and marine terminals
Parking garages

Cold storage

Grain elevators

Warehouses

RN R LN

Chapter 42 covers a range of facilities used for
storage of a wide variety of commodities. While the
same life safety philosophy that prevails in the other
occupancy chapters applies to storage occupancies,
the protection scheme is less complicated, given the
relatively small number of people who characteristi-
cally occupy a storage occupancy. Although some
warehouse facilities are substantially larger than build-
ings housing other occupancies, few people typically
occupy them.

Once the basic characteristics of a given storage
occupancy are determined, the general protection
measures of Sections 42.2 and 42.3 can be applied. In
addition to these measures, the supplementary provi-
sions that are specific to a particular type of storage
occupancy can be applied. These provisions include
those for aircraft storage hangars (Section 42.6), grain
and other bulk storage elevators (Section 42.7), and

: _ parking structures (Section 42.8).

42.1 General Requirements
42.1.1 Application.

42.1.1.1 The requirements of this chapter shall apply to
both new and existing storage occupancies.

CHAPTER

Note that Chapter 42 applies to both new and existing
storage occupancies. Where the requirements vary, ex-
emptions that apply to existing storage occupancies
are often provided, or additional requirements that are
limited to new storage occupancies are specified.
Minor storage that is incidental to another occu-

pancy is treated as part of the other occupancy. See
6.1.14.1.3.

42.1.1.2 Administration. The provisions of Chapter 1,
Administration, shall apply.

42.1.1.3 General. The provisions of Chapter 4, General,
shall apply.

42.1.1.4 Storage occupancies shall include all buildings or
structures used primarily for the storage or sheltering of
goods, merchandise, products, or vehicles.

Life safety provisions for storage locations are not ex-
tensive, because the number of occupants is generally
low, and many of those who occupy such a structure
are present for only short periods of time. Further-
more, employees of storage occupancies normally do
not remain in one location; instead, their assignments
require that they move about and perform activities of
a short-term nature.

Due to the special characteristics. of storage occu-
pancies, a number of provisions are included in the
Code to modify, as required, those provisions that nor-
mally apply to occupancies with larger populations.

42.1.2 Classification of Occupancy.

42.1.2.1 Storage occupancies shall include all buildings and
structures or parts thereof with occupancy as defined in
6.1.13.

42.1.2.2 Incidental storage in another occupancy shall not
be the basis for overall occupancy classification.

1207
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42.1.2.3 Storage occupancies or areas of storage occupan-
cies that are used for the purpose of packaging, labeling,
sorting, special handling, or other operations requiring an
occupant load greater than that normally contemplated for
storage shall be classified as industrial occupancies. (See
Chapter 40.)

The purpose of 42.1.2.3 is to provide suitable egress
facilities for storage occupancies, or portions of ‘stor-
age occupancies, with a population greater than nor-
mally expected. It is common practice to employ large
numbers of people in a storage building for industrial
types of operations, such as labeling, sorting, or pack-
aging. Such operations require additional egress in ac-
cordance with the provisions of Chapter 40 for
industrial occupancies.

42.1.3 Multiple Occupancies.

All multiple occupancies shall be in accordance with 6.1.14.

Subsection 42.1.3 directs the user to the multiple oc-
cupancy provisions of 6.1.14, which permit protecting
the multiple occupancies either as mixed or as sepa-
rated. If the multiple occupancy building is protected
via the provisions of 6.1.14.4 for separated uses, the
required separation, in terms of fire barrier rating, is
specified by Table 6.1.14.4.1(a) and Table 6.1.14.4.1(b).

42.1.4 Definitions.

42.1.4.1 General. For definitions, see Chapter 3, Defini-
tions.

42.1.4.2 Special Definitions. Special terms applicable to
this chapter are defined in Chapter 3.

42.1.5 Classification of Hazard of Contents.

Contents of storage occupancies shall be classified as low
hazard, ordinary hazard, or high hazard in accordance with
Section 6.2, depending on the character of the materials
stored, their packaging, and other factors.

No basis for comparison exists between the hazard
categories for storage facilities in NFPA 13, Standard for
the Installation of Sprinkler Systems,' and those of the
Life Safety Code. The hazard categories for storage fa-
cilities contained in NFPA 13 are established for the
design of automatic sprinkler systems.

There is a strong inclination to use the potential for
rapid fire growth associated with high-piled or racked

storage as justification for establishing strict life safety,
provisions. However, the arrangement of buildings
typical for this type of storage is adequate to allow saf
and rapid egress at the first notification or discovery
fire. If a building is not protected by automatic sprin
Klers, the Code provides adequate provisions — su
as those for travel distance to an exit — to help ensure
the safety of the occupants.

42.1.6 Minimum Construction Requirements.

(No requirements.)

Some occupancy chapters, such as Chapters 18 and 19,
which address the life safety needs of nonambulato

health care occupants, specify minimum building co
struction type requirements to ensure structural integ-
rity for the time needed for a lengthy evacuation or for
safe refuge within the building. No minimum con:
struction requirements are imposed by Chapter 42, be-
cause, characteristically, storage occupancies have few
occupants, and those few occupants are ambulatory.

42.1.7* Occupant Load.

The occupant load; in number of persons for whom means .
of egress and other provisions are required, shall be deter-
mined on the basis of the maximum probable population of -
the space under consideration. :

\"-—.
A.42.1.7 There is no occupant load factor specified for stor-
age occupancies. Rather, the probable maximum number of -
persons present needs to be considered in determining the .

occupant load.

Although 42.1.7 and Table 7.3.1.2 do not provide

occupant load factor for calculating a minimum occ
pant load to size means of egress systems in a sto
occupancy, it is necessary to establish an occupant
load. The occupant load is determined on the basis;
the maximum number of persons expected to occupy;
the storage occupancy under any anticipated facﬂlty
operation. Due to the low occupant load character
of storage occupancies, compliance with other
provisions — such as minimum widths for doors,
ridors, or passageways; minimum number of exi
and travel distance allowances — generally yi
means of egress systems capable of handling the actu
occupant load, without specifically considering th
cupant load when the means of egress is design
Considering a door with a clear width of :32
(810 mm) has an egress capacity of 160 persons [bas
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on 0.2 in. (5 mm) per person], égreés capacity for nearly
all storage occupancies is moot due to the anticipated
low occupant load.

42.2 Means of Egress Requirements
42.2.1 General.

42.2.1.1 Each required means of egress shall be in accor-
dance with the applicable portions of Chapter 7.

42.2.1.2* Normally unoccupied utility chases that are se-
cured from unauthorized access and are used exclusively for
routing of electrical, mechanical, or plumbing equipment
shall not be required to comply with the provisions of Chap-
ter 7.

A.42.2.1.2 Horizontal and vertical utility chases in large
industrial buildings used for routing of piping, ducts, and
wiring must provide a reasonable level of access for occa-
sional maintenance workers but do not warrant compliance
with the comprehensive egress requirements of Chapter 7.
Minimum access.ip these cases is governed by the electrical
and mechanical code; 40.2.5.2, Industrial Equipment Ac-
cess; and the Occupational Safety and Health Administra-
tion (OSHA) for facilities in the United States. Utility chases
governed by 42.2.1.2 might involve tunnels or large open
spaces located above or below occupied floors; however,
such spaces differ from mechanical equipment rooms, boiler
rooms, and furnace rooms, based on the anticipated fre-
quency of use by maintenance workers. Portions of utility
chases where the anticipated presence of maintenance work-
ers is routine are not intended to be included by this para-
graph.

42.2.2 Means of Egress Components.

42.2.2.1 Components Permitted. Components of means
of egress shall be limited to the types described in 422272
through 42.2.2.12.

42,2.2.2 Doors.
42.2.2.2.1 Doors complying with 7.2.1 shall be permitted.

42,2.2.2.2 Delayed-egress locks complying with 7.2.1.6.1
shall be permitted.

42.2.2.2.3 Access-controlled egress doors complying with
7.2.1.6.2 shall be permitted.

42.2.2.2.4 Approved existing horizontal-sliding fire doors
shall be permitted in the means of egress where they comply
with all of the following conditions:

(1) They are held open by fusible links.
(2) The fusible links are rated at not less than 165°F (74°C).

~ Life Safety Code Handbook 2012

(3) The fusible links are located not more than 10 ft
(3050 mm) above the floor.

(4) The fusible links are in immediate proximity to the door
opening.

(5) The fusible links are not located above a ceiling.

(6) The door is not credited with providing any protection
under this Code.

Use of delayed-egress locking systems in accordance
with the requirements of 7.2.1.6.1 is permitted on any
door in recognition of the security needs of some
storage occupancies. In effect, the allowable 15-second
or 30-second delay will be experienced only under
non-fire conditions or very early in a fire’s growth,
because the door must be usable immediately upon
sprinkler operation, smoke or heat detection, and loss
of power that controls the locking mechanism. The
building must be protected throughout by an
approved, supervised automatic sprinkler system or
an approved, supervised automatic fire detection
system.

Paragraph 42.2.2.2.3 recognizes the use of access-
controlled egress doors in storage occupancies as a
security measure that does not compromise the use of
the means of egress.

Horizontal-sliding doors exist in many storage oc-
cupancies for property protection purposes. Although
the Code normally does not recognize these doors
within the required means of egress, 42.2.2.2.4 makes
an exemption for existing horizontal-sliding fire doors.
See Exhibit 42.1. By requiring the fusible link to be
positioned in immediate proximity to the door open-

Ceilingg
2165°F (274°C) fusible link

<1
(<305

R T L e S A S AP TR R s e S SO T
T I RN IR U R e L e NS e

Exhibit 42.1 Existing horizontal-sliding fire:door in
accordance with 42.2.2.2.4.
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42.2.3 Capacity of Means of Egress.

The capacity of means of egress shall be in accordance with
Section 7.3.

Prior to the 1991 edition, the Code required a minimum
44 in. (1120 mm) width for corridors and passageways
within the required means of egress of storage occu-
pancies. A corridor or passageway of that minimum
width would have provided egress capacity for 220
persons [i.e., 44 in./0.2 in. per person (approximately
1120 mm/5 mm per person) in accordance with Table
7.3.3.1 for level egress components]. That requirement
resulted in excessively large egress systems, relative to
the occupant load, in many storage occupancies. The
requirement was eliminated, and the minimum 36 in.
(915 mm) width requirement of 7.3.4.1(2), which ad-
dresses the minimum width of any exit access, was
made applicable to storage occupancies. Exit access is
required to be wider than 36 in. (915 mm) only if a cor-
ridor or passageway in a storage occupancy is to pro-
vide capacity for more than 180 persons [i.e., 36 in./
0.2 in. per person (approximately 915 mm/5 mm per
person)].

See the commentary following A.42.1.7 for details
on the determination of occupant load in a storage oc-
cupancy.

42.2.4 Number of Means of Egress.
See also Section 7.4.

42.2.4.1 The number of means of egress shall comply with
any of the following:

(1) In low hazard storage occupancies, a single means of
egress shall be permitted from any story or section.

(2) In ordinary hazard storage occupancies, a single means
of egress shall be permitted from any story or section,
provided that the exit can be reached within the distance
permitted as a common path of travel.

(3) All buildings or structures not complying with
42.2.4.1(1) or (2) and used for storage, and every sec-
tion thereof considered separately, shall have not less
than two separate means of egress as remotely located
from each other as practicable.

42.2.4.2 In new buildings, floors or portions thereof with an
occupant load of more than 500 persons shall have the min-
imum number of separate and remote means of egress spec-
ified by 7.4.1.2.

42.2.4.3 Areas with high hazard contents shall comply with
Section 7.11.

- nary hazard storage occupancy if the total travel dis-*

* a single-exit arrangement is equivalent or supenor toa

Paragraphs 024, 1(1) and (2) modify the requu‘ementf '
for two, separate, remotely located means of egress, o
due, in part, to the small number of employees typically -
found in a storage occupancy and the exemplary hfe
safety fire record of such facilities. Paragraph 42.2.4.1(1) | 1
recognizes that a low hazard storage occupancy is not:
subject to a self-propagating fire and, therefore, consid-
ers a single means of egress to be safe. Paragraph
42.2.4.1(2) permits a single means of egress in an ordi-

tance to the single exit does not exceed the 50 ft (15 m‘}.;
or 100 ft (30 m) common path of travel allowance for"
nonsprinklered and sprinklered buildings, respectlvely*' '

L

(see Table 42.2.5). This allowance is made because such |

two-exit arrangement that applies the maximum co =
mon path of travel allowance and subsequently require
additional travel distance to reach an exit.

In Exhibit 42.3, a single exit is depicted in Part_‘f_(
It is located within the distance permitted for comm
path of travel (see Table 42.2.5), as addressed s
42.2.41(2) for ordinary hazard storage occupancies; |
and creates a situation no more dangerous than -the®
common path of travel shown as X1 to C1 in the two
exit building depicted in Part (b) of Exhibit 42.3.

X1-C1— Common path of travel i
X1-E1—Total travel distance I
X2-E2—Total travel to single exit within allowable common path : ‘j

Exhibit 42.3  Common path of travel in single exit bu:ldmg
compared to that in two-exit building.

2012 Life Safety Code Handbao’i._.‘i
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42.2.5 Arrangement of Means of Egress.

Means of egress, arranged in accordance with Section 7.5,
shall not exceed that provided by Table 42.2.5.

By definition, no self-propagating fire can occur in low
hazard contents. If a fire will not spread or continue to
burn, building occupants will not be subject to an
emergent need to egress the building by means of
paths that avoid the fire. Therefore, the Code estab-
lishes no maximum dead-end corridor and no maxi-
mum common path of travel for storage occupancies
with low hazard contents. See Section 6.2.

~An ordinary hazard storage occupancy, despite its
characteristically low occupant load, is not permitted
to provide a common path of travel that forces an oc-
cupant to travel in only one direction for more than

Table 42.2.5 Arrangements of Means of Egress

50 ft (15 m) {100 ft (30 m) in a sprinklered building]
without providing a route to a second, remotely lo-
cated exit.

By definition, the potential for an extremely rapid-—
developing fire or an explosion is a characteristic of
high hazard contents. If a fire spreads with extreme
rapidity, building occupants will have an emergent
need to egress the building by means of paths that
avoid the fire. Therefore, the Code permits no dead-end
corridors and no common path of travel for storage
occupancies with high hazard contents, except as per-
mitted by 7.11.4. See Section 6.2 and 7.11.4.

42.2.6* Travel Distance to Exits.

Travel distance, measured in accordance with Section 7.6,
shall not exceed that provided by Table 42.2.6.

Ordinary Hazard
h Low Hazard Storage Occupancy High Hazard
Level of Protection Storage Occupancy ft m Storage Occupancy
Dead-End Corridor
Protected throughout by an approved, supervised automatic NL 100 30 Prohibited, except as
sprinkler system in accordance with 9.7.1.1(1) permitted by 7.11.4
Not protected throughout by an approved, supervised NL 50 15 Prohibited, except as
automatic sprinkler system in accordance with 9.7.1.1(1) permitted by 7.11.4
Common Path of Travel
Protected throughout by an approved, supervised automatic NL 100 30 Prohibited, except as
sprinkler system in accordance with 9.7.1.1(1) permitted by 7.11.4
Not protected throughout by an approved, supervised NL 50 15 Prohibited, except as
automatic sprinkler system in accordance with 9.7.1.1(1) permitted by 7.11.4
NL: Not limited.
Table 42.2.6 Maximum Travel Distance to Exits
Ordinary Hazard High Hazard
Low Hazard Storage Occupancy Storage Occupancy
Level of Protection Storage Occupancy ft m ft m
Protected throughout by an approved, supervised automatic NL 400 122 100 30
sprinkler system in accordance with 9.7.1.1(1)
Not protected throughout by an approved, supervised NL 200 61 75 23
automatic sprinkler system in accordance with 9.7.1.1(1)
Flammable and combustible liquid products stored and NA NA NA 150 46

protected in accordance with NFPA 30, Flammable and
Combustible Liquids Code

NL: Not limited. NA: Not applicable.

Life Safety Code Handbook 2012
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A.42.2.6 The travel distance to exits specified recognizes a
low population density. Consideration should be given to
locating areas that have a relatively high population, such as
lunchrooms, meeting rooms, packaging areas, and offices,
near the outside wall of the building to keep the travel dis-
tance to a minimum.

Subsection 42.2.6 establishes limitations on travel dis-
tance for storage occupancies. Note-that the provisions
create a direct relationship between the level of hazard
of contents housed within a building and its life safety
requirements. Therefore, in low hazard storage occu-
pancies, no limitation is imposed on travel distance.

The absence of travel distance restrictions for low
hazard storage occupancies is reasonable, because the
small fire risk posed by low hazard materials, coupled
with the low number of occupants, provides a minimal
risk to life safety. The imposition of restrictive provi-
sions would not be consistent with good fire protec-
tion and reasonable life safety requirements, because
the probability of fire is relatively low, and occupants
are not expected to experience difficulty in evacuating
the building. See Section 6.2 for guidelines on the clas-
sification of low hazard contents.

As the level of hazard of contents increases, travel
distance limitations are imposed. Storage buildings
housing ordinary hazards and lacking sprinkler protec-
tion are limited to 200 ft (61 m) of travel distance to the
nearest exit. A distance of 400 ft (122 m) is permitted if
complete automatic sprinkler protection is provided. In
high hazard storage occupancies, travel distance is re-
stricted to a maximum of 75 ft (23 m) in nonsprinklered
buildings and 100 ft (30 m) if the building is equipped
with a complete automatic sprinkler system.

The last entry in Table 42.2.6 addresses an increase
in travel distance for storage occupancies where flam-
mable and combustible liquid products are stored and
protected in accordance with NFPA 30, Flammable and
Combustible Liquids Code.* Since the 1996 edition, NFPA
30 has provided adequate safeguards to permit in-
creasing the travel distance allowance from 75 ft (23 m)
to 150 ft (46 m). Flammable and combustible liquids
storage facilities not in compliance with the 1996, 2000,
2003, 2008, or 2012 edition of NFPA 30 should not
make use of the travel distance increase.

42.2.7 Discharge from Exits.

Discharge from exits shall be in accordance with Section 7.7.

42.2.8 Tllumination of Means of Egress.

42.2.8.1 Means of egress shall be illuminated in accordance
with Section 7.8.

42.2.8.2 In structures occupied only during daylight hours, -
means of egress shall be permitted to be illuminated with
windows arranged to provide the required level of illumina-
tion on all portions of the means of egress during such
hours, when approved by the authority having jurisdiction.

The intent of 42.2.8 is not to require the installation
extensive and unneeded illumination systems in stor-
age occupancies. Illumination is required for exits and
exit access, which is limited to designated aisles,
ridors, and passageways that lead to an exit. Limi
the extent of the lighting system to egress areas e
nates the necessity for installing specialized dighting
systems throughout storage areas, a practice th
might be extremely costly while providing little or noe
return in safety to life. 5
Paragraph 42.2.8.2 exempts the requirement for
lumination systems if a building, including the sta
ways, is sufficiently lit during periods of occupancy
means of natural lighting. The term windows, as u 2.
in the text of the exemption, should not be interpreted
literally. The term is meant to include skylights, ope
wall sections, and similar means of illumination by
natural sources. The provisions are based on the fa
that there is no need for a lighting system if the build-
ing is unoccupied during nondaylight hours. d

42.2.9 Emergency Lighting.

Emergency lighting shall be provided in normally occupied
storage occupancies in accordance with Section 7.9, except
for spaces occupied only during daylight hours with natural W

illumination in accordance with 42.2.8.2. :

The requirement for emergency lighting is exempt
in storage occupancies that are naturally illuminate
when occupied for the reasons stated in the comm
tary following 42.2.8.2. The exemption permits cir
arrangements that disconnect power from emergeng;
lighting systems when the building is unoccupied
many warehouses, power is turned off during period
when the building is unoccupied. This power discon:
nection serves fire prevention, energy conservati

and security purposes. ;

42.2.10 Marking of Means of Egress.

Means of egress shall have signs in accordance with Section .
7.10.

42.2.11 Special Means of Egress Features.
42.2.11.1 Reserved.
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42.2.11.2 Lockups.

42.2.11.2.1 Lockups in new storage occupancies shall com-
ply with the requirements of 22.4.5,

42.2.11.2.2 Lockups in existing storage occupancies, other
than approved existing lockups, shall comply with the re-
quirements of 23.4.5.

If a storage occupancy is provided with a lockup for
security purposes, it must meet the provisions of
22/23.4.5, as specified in 42.2.11.2. The lockup criteria
require the application of some of the concepts of de-
tention and correctional occupancies to other occupan-
cies where persons might be detained for security
purposes, without classifying the lockup as a deten-
tion and correctional occupancy. See 22/23.4.5 and re-
lated commentary for details on the lockup provisions.

42.3 Protection
42.3.1 Proutection of Vertical Openings.

Any vertical opening shall be protected in accordance with
Section 8.6, unless otherwise permitted by one of the fol-
lowing:

(1) Existing open stairs, existing open ramps, and existing
open escalators shall be permitted where connecting
only two floor levels.

(2) Existing unprotected vertical openings in buildings with
low or ordinary hazard contents, and protected through-
out by an approved automatic sprinkler system in ac-
cordance with 9.7.1.1(1), shall be permitted where they
do not serve as required exits, and where all required
exits consist of outside stairs in accordance with 7.2.2,
smokeproof enclosures in accordance with 7.2.3, or
horizontal exits in accordance with 7.2.4.

Paragraph 42.3.1(2) recognizes that an existing storage
occupancy might contain unprotected vertical open-
ings and still provide a reasonable level of safety to life
if the building houses only low or ordinary hazard
contents and is protected by a complete automatic
sprinkler system. Smokeproof enclosures:and outside
stairs (the only types of vertical exits permitted by this
exemption) must be fully enclosed or protected against
vertical fire spread and must meet the requirements. of
Chapter 7. The unenclosed vertical openings are not
permitted to serve as part of the means of egress; al-
though they can remain as.convenience openings and
stairways to be used for normal operations.

. Life Safety Code Handbook 2012

42.3.2 Protection from Hazards.

(No requirements.) (See also Section 8.7.)

42.3.3 Interior Finish.

42.3.3.1 General. Interior finish shall be in accordance
with Section 10.2.

42.3.3.2 Interior Wall and Ceiling Finish. Interior wall
and ceiling finish materials complying with Section 10.2
shall be Class A, Class B, or Class C in storage areas and
shall be as required by 7.1.4 in exit enclosures.

42.3.3.3 Interior Floor Finish.

42.3.3.3.1 Interior floor finish in exit enclosures shall be not
less than Class II.

42.3.3.3.2 Interior floor finish in areas other than those
specified in 42.3.3.3.1 shall not be required to comply with
Section 10.2.

42.3.4 Detection, Alarm, and Communications
Systems.

42.3.4.1 General. A fire alarm system shall be required in
accordance with Section 9.6 for storage occupancies, except
as modified by 42.3.4.1.1, 42.3.4.1.2, and 42.3.4.1.3.

42.3.4.1.1 Storage occupancies limited to low hazard con-
tents shall not be required to have a fire alarm system.

42.3.4.1.2 Storage occupancies with ordinary or high haz-
ard contents not exceeding an aggregate floor area of
100,000 ft?> (9300 m?) shall not be required to have a fire
alarm system.

42.3.4.1.3 Storage occupancies protected throughout by an
approved automatic sprinkler system in accordance with
Section 9.7 shall not be required to have a fire alarm system.

42.3.4.2 Initiation. Initiation of the required fire alarm
system shall be by any of the following means:

(1) Manual means in accordance with 9.6.2.1(1)

(2) Approved automatic fire detection system in accor-
dance with 9.6.2.1(2) throughout the building, plus a
minimum of one manual fire alarm box in accordance
with 9.6.2.6

(3) Approved, supervised automatic sprinkler system in ac-
cordance with 9.6.2.1(3) throughout the building, plus a
minimum of one manual fire alarm box in accordance
with 9.6.2.6

42.3.4.3 Notification.

42.3.4.3.1 The required fire alarm system shall meet one of
the following criteria:

(1) It shall provide occupant notification in accordance
with 9.6.3.
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(2) It shall sound an audible and visible signal in a con-
stantly attended location for the purposes of initiating
emergency action.

42.3.4.3.2 Positive alarm sequence in accordance with
9.6.3.4 shall be permitted.

42.3.4.3.3 Existing presignal systems in accordance with
9.6.3.3 shall be permitted.

42.3.4.3.4 In high hazard storage occupancies, the required
fire alarm system shall automatically initiate an occupant
evacuation alarm signal in accordance with 9.6.3.

Subsection 42.3.4 requires the installation of a fire
alarm system in nonsprinklered storage occupancies
with an aggregate floor area of over 100,000 ft*
(9300 m?). An alarm system is also not required in stor-
age occupancies limited to housing low hazard con-
tents, regardless of size, nor is one required in
sprinklered storage occupancies, regardless of size.
Storage placement limits visibility in buildings with
large floor areas. As a result, personnel who work in
storage areas might be unaware of the occurrence of
fire for a long period. If fire spreads, which is highly
possible in an unprotected storage building, means of
egress could be blocked. An alarm system provides a
means of alerting all occupants to the presence of fire
and allows for timely egress.

The requirements of 42.3.4.3.1 and 42.3.4.3.4 spec-
ify two separate and distinct provisions for audible
alarms activated by the fire alarm system required by
42.3.4.1. In low and ordinary hazard storage occupan-
cies (see 42.3.4.3.1), the system is permitted to activate
an evacuation alarm or sound an alarm at a constantly
attended location for the purpose of initiating emer-
gency action. This provision permits an interface be-
tween the alarm system and the building’s emergency
organization. The alarm system is permitted to be con-
trolled from a central security console or a similar loca-
tion. The key feature is that the location from which
the alarm sounds must be constantly staffed. This re-
quirement is not intended to mandate the installation
of supervisory service, such as connection to a central
station, but the location must be fully attended at all
times when the building is occupied.

In high hazard storage occupancies (see 42.3.4.3.4),
the alarm must be arranged to automatically provide
evacuation signals, because the safety of the occupants
of these areas depends on their immediate notification
of a fire.

Note that 42.3.4.3.3 permits existing presignal sys-
tems but not new presignal systems. If an automatic

form of delay is desired for an existing alarm syste
that is not already equipped with a presignal featurs
or for a new alarm system, the more reliable system
feature known as positive alarm sequence is permi
ted. The positive alarm sequence option permitted by
42.3.4.3.2 rmght be applied to the high hazard stora
occupancies addressed in 42.3.4.3.4 for which an auto?
matic form of occupant notification is needed. Als
positive alarm sequence might be used in storage o
cupancies, other than those that are high hazardid
where the provisions of 42.3.4.3.1(1) are used insteaét 5
of those of 42.3.4.3.1(2). : :
The Code does not mandate an alarm system asa
property protection requn'ement although the proba-¢
bility of property loss is reduced in any occupancy
where an alarm system is installed. 37

42.3.5 Extinguishment Requirements.

(No requirements.)

42.3.6 Corridors.
The provisions of 7.1.3.1 shall not apply.

Without the exemption to the requirements of 7.1

provided by 42.3.6, all new storage occupancy cort
dors serving more than 30 persons would be req
to have a 1-hour fire resistance rating, with openings,
protected by 20-minute fire protection-rated doer. a
semblies. The exemption to 7.1.3.1 is provided becau
of the ambulatory nature of occupants of storage oc:
cupancies; the operational need for openings, even
where corridors are provided; and the functional need:
served by open floor areas.

. quirements of Section 11.8.

42.4 Special Provisions — High-Rise
Buildings

New high-rise storage occupancies shall comply with Se :
tion 11.8. i

New high-rise, storage occupancy buildings are T
quired to comply with Section 11.8. This referenc
the entire Section 11.8 “high-rise package” is new 0,
the 2012 edition of the Code. In prior editions,
high-rise industrial occupancy buildings were ¥
quired to comply only with the sprmkler system
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42.5 Building Services
42.5.1 Utilities.

Utilities shall comply with the provisions of Section 9.1.

42.5.2 Heating, Ventilating, and Air-Conditioning.
Heating, ventilating, and air-conditioning equipment shall
comply with the provisions of Section 9.2.

42.5.3 Elevators, Escalators, and Conveyors.
Elevators, escalators, and conveyors shall comply with the
provisions of Section 9.4

42.5.4 Rubbish Chutes, Incinerators, and Laun-
dry Chutes.

Rubbish chutes, incinerators, and laundry chutes shall com-
ply with the provisions of Section 9.5.

42.6* Spesial Provisions for Aircraft
Storage Hangars

A.42.6 For further information on aircraft hangars, see
NFPA 409, Standard on Aircraft Hangars.

42.6.1 The requirements of Sections 42.1 through 42.5
shall be met, except as modified by 42.6.1.1 through 42.6.3.

42.6.1.1 There shall be not less than two means of egress
from each aircraft storage area.

42.6.1.2 Exits from aircraft storage areas shall be provided
at intervals not exceeding 150 ft (46 m) on all exterior walls.

42.6.1.3 Where horizontal exits are provided, doors shall be
provided in the horizontal exit fire barrier at intervals not
exceeding 100 ft (30 m).

42.6.1.4 Where dwarf, or “smash,” doors are provided in
doors that accommodate aircraft, such doors shall be permit-
ted for compliance with 42.6.1.1, 42.6.1.2, and 42.6.1.3.

42.6.2 Means of egress from mezzanine floors in aircraft
storage areas shall be arranged so that the travel distance to
the nearest exit from any point on the mezzanine does not
exceed 75 ft (23 m), and such means of egress shall lead
directly to a properly enclosed stair discharging directly to
the exterior, to a suitable cutoff area, or to outside stairs.

42.6.3 Dead ends shall not exceed 50 ft (15 m) for other

than high hazard contents areas and shall not be permitted
for high hazard contents areas.
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For provisions that apply to aircraft servicing hangars,
see Section 40.6.

Section 42.6 specifies two: alternate methods of
providing egress from aircraft storage hangars. Where
egress is possible through the outside wall, a distance
of 150 ft (46 m) between exit doors is adequate. In
larger hangars, the storage bay might have offices
and other rooms located along one or more sides,
with the walls constructed of fire resistance-rated
materials. In those cases where the wall has a fire re-
sistance rating so as to qualify as a horizontal exit,
exit spacing of up to 100 ft (30 m) is specified. If the
wall is nonrated, access to the outside is required.
During inclement weather, large hangar doors are
typically closed, so it is common procedure to pro-
vide small access doors for personnel in the larger
aircraft hangar door. The small door can be consid-
ered a normal means of egress from an aircraft han-
gar. If possible, the door should swing in the direction
of egress; however, this might not be possible due to
the design of the aircraft door. For further informa-
tion on aircraft hangars, see NFPA 409, Standard on
Aircraft Hangars.® A typical aircraft storage hangar is
depicted in Exhibit 42.4.

Exhibit 42.4 Typical aircraft storage haﬁgar;

42.7* Special Provisions for Grain
Handling, Processing, Milling, or
Other Bulk Storage Facilities

A.42.7 For further information, see NFPA 61, Standard for
the Prevention of Fires and Dust Explosions in Agricultural
and Food Processing Facilities. The egress requirements for
storage elevators are based on the possibility of fire and are
not based on the possibility of grain dust explosions.



