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SECTION 914

FIRE PROTECTION
BASED ON SPECIAL
DETAILED

REQUIREMENTS OF
USE AND
OCCUPANCY

914.1 General. This
section shall specify
where fire protection
systems are required
based on the detailed
requirements of use and
occupancy of the
International Building
Code.

# This section is intended
to be a duplication of the
fire protection system
requirements included in
Chapter 4 of the IBC
located here in a single
section of the code for
ease of access by the
user. It is organized based

on the type of facility
rather than the type of
fire protection system
required. Frequently,
reference is made to
other sections of the code
where the requirements
are to be found.
Occasionally,
administrative
requirements are noted
that do not appear in
other sections. In all
cases, the referenced
section must be reviewed
carefully since this section
is intended to be
subordinate to the main
requirements found
elsewhere in the code.

914.2 Covered and open
mall buildings. Covered
and open mall buildings
shall comply with Sections
914.2.1 through 914.2.4.

#Various fire protection-
related code sections
from Section 402 of the

IBC are included in the
code so that the fire code
official has convenient
access to the necessary
tools to address conditions
and monitor new
construction requirements
related to fire protection
systems in covered and
open mall buildings. Not
all covered and open mall
provisions are included
here. Specific information
regarding kiosk
placement, types of
signage and other
concerns are located in
the IBC and can be
consulted when the fire
code official reviews the
covered mall building.
Although those provisions
are not included here,
they address issues that
can have an adverse
effect on the safety of
occupants in the covered
or open mall building.

914.2.1 Automatic
sprinkler system. Covered
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and open mall buildings
and buildings connected
shall be equipped
throughout with an
automatic sprinkler
system in accordance with
Section 903.3.1.1, which
shall comply with the all
of the following:

1. The automatic sprinkler
system shall be complete
and operative throughout
occupied space in the
mall building prior to
occupancy of any of the
tenant spaces.
Unoccupied tenant spaces
shall be similarly
protected unless provided
with approved alternative
protection.

2. Sprinkler protection for
the mall of a covered mall
building shall be
independent from that
provided for tenant
spaces or anchor
buildings.

3. Sprinkler protection for

the tenant spaces of an
open mall building shall
be independent from that
provided for anchor
buildings.

4. Sprinkler protection
shall be provided beneath
exterior circulation
balconies located
adjacent to an open mall.

5. Where tenant spaces
are supplied by the same
system, they shall be
independently controlled.

Exception: An automatic
sprinkler system shall not
be required in spaces or
areas of open parking
garages separated from
the covered or open mall
in accordance with
Section 402.4.2.3 of the
International Building
Code and constructed in
accordance with Section
406.5 of the International
Building Code.

#The requirement for an
automatic sprinkler

system is found in Section
402.5 of the IBC. This
reference pro vides the
fire code official with the
information and tools in
order to work jointly with
the building official in
applying the sprinkler
requirement for a covered
and open mall building.
The covered or open mall
building and connected
buildings, such as anchor
buildings, must be
protected with an
automatic sprinkler
system to protect life and
property effectively. As
has been discussed
throughout the section,
numerous allowances
(such as reduced tenant
separations and
elimination of area
limitations) are based on
the effectiveness of the
automatic sprinkler
system.

The sprinkler system is to
be designed, installed,


http://upload.wikimedia.org/wikipedia/commons/0/0c/Ski_trail_rating_symbol-black_diamond.svg

C+S and more

ICC CODE CORNER

2012 IFC Code & Commentary

Reprinted for Campus Fire Safety e-NewZone with permission from the International Code

Council

tested and maintained in
accordance with Chapter
9 and NFPA 13.
Additionally, the system
must be installed such
that any portion serving
tenant spaces in a
covered mall building may
be shut down
independently without
affecting the operation of
the systems protecting
the mall area. This special
feature is in recognition
of the frequent need to
shut down the system so
that changes can be made
to it as a result of tenant
improvements and
modifications.

In an open mall building,
the sprinkler systems for
the tenant spaces are to
be separate from those
provided for the anchor
buildings. It is necessary
that sprinkler protection
for open mall buildings be
extended to the
underneath side of

pedestrian walkways and
exterior balconies used
for circulation and egress
purposes. Although the
open mall itself requires
no sprinkler protection, it
is important that those
areas below overhead
walkways be provided
with sprinklers.

Section 909.12.3 requires
operation of the sprinkler
system to activate
automatically the
mechanical smoke control
system (where an
automatic control system
is utilized). It is
imperative that the zoning
of the sprinkler system
match the zoning of the
smoke control system.
This is necessary so that
the area where water flow
has occurred will also be
the area from which
smoke is removed.

The exception clarifies

that sprinkler protection
need not be extended to
complying open parking
garages that are
adequately separated
from the covered mall
building, open mall
building or anchor store.
The allowance is
consistent with the
automatic sprinkler
provisions of Section 903.2
where no sprinkler
protection is required in
open parking garages
based on a Group S-2
occupancy classification.

914.2.2 Standpipe system.
The covered and open
mall building shall be
equipped throughout with
a standpipe system as
required by Section
905.3.3.

# The standpipe
requirements for covered
and open mall buildings
exist in the code, as well
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as in Section 402.7.1 of
the IBC, which refers to
Section 905 for the
requirements. For
additional information
regarding the
requirements, see the
commentary for Section
905.3.3.

914.2.3 Emergency
voice/alarm
communication system.
Where the total floor area
exceeds 50,000 square
feet (4645 m2) within
either a covered mall
building or within the
perimeter line of an open
mall building, an
emergency voice/alarm
communication system
shall be provided.
Emergency voice/alarm
communication systems
serving a mall, required or
otherwise, shall be
accessible to the fire
department. The system
shall be provided in
accordance with Section

907.5.2.2.

#This section is identical
to Section 402.7.4 of the
IBC. In covered and open
mall buildings, there is a
need to be able to control
the large number of
people that may be
present. This can best be
done when specific
instructions are conveyed.
Covered and open malls
that are less than 50,000
square feet (4645 m2 in
area are not required to
be provided with an
emergency voice alarm
system. If a public address
system is provided in a
smaller mall, it can serve
the same purpose. See the
commentary to Section
907.5.2.2 for additional
information.

914.2.4 Fire department
access to equipment.
Rooms or areas containing
controls for air-

conditioning systems,
automatic fire-
extinguishing systems,
automatic sprinkler
systems or other
detection, suppression or
control elements shall be
identified for use by the
fire department.

% Section 402.7.5 of the
IBC also states this
requirement. The intent is
that the fire department
be able to access those
systems that are critical
to fire protection as well
as those parts of the
mechanical system that
can aid in control of the
ventilation system to use
as conditions warrant. The
text is included here so
that the fire code official
has a means for applying
the requirement and
approving the means by
which identification of the
rooms or areas will be
provided.
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914.3 High-rise buildings.
High-rise buildings shall
comply with Sections
914.3.1 through 914.3.5.

#High-rise buildings have
unique challenges that set
them apart from other
buildings. Section 403 of
the IBC establishes
multiple fire protection
requirements for such
buildings.

914.3.1 Automatic
sprinkler system. Buildings
and structures shall be
equipped throughout with
an automatic sprinkler
system in accordance with
Section 903.3.1.1 and a
secondary water supply
where required by Section
903.3.5.2.

Exception: An automatic
sprinkler system shall not
be required in spaces or
areas of:

1. Open parking garages in
accordance with Section
406.5 of the International
Building Code.

2. Telecommunications
equipment buildings used
exclusively for
telecommunications
equipment, associated
electrical power
distribution equipment,
batteries and standby
engines, provided that
those spaces or areas are
equipped throughout with
an automatic fire
detection system in
accordance with Section
907.2 and are separated
from the remainder of the
building by not less than
1-hour fire barriers
constructed in accordance
with Section 707 of the
International Building
Code or not less than 2-
hour horizontal assemblies
constructed in accordance
with Section 711 of the
International Building
Code, or both.

4 |n order to provide
protection for occupants
and fire fighters, high-rise
buildings are required to
be equipped with an
automatic sprinkler
system. There are two
exceptions that allow
sprinkler protection to be
omitted.

Exception 1 is for an open
parking garage that is a
part of the high-rise
building. This exception
recognizes the relatively
low life safety threat
posed by fires in open
parking garages.
Additional information on
open parking garages can
be obtained in the
commentary for Section
406 of the IBC.

Exception 2 acknowledges
the water sensitivity of
telecommunications
systems. See commentary
to the same exception in
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Section 903.2.

914.3.1.1 Number of
sprinkler risers and system
design. Each sprinkler
system zone in buildings
that are more than 420
feet (128 m) in height
shall be supplied by a
minimum of two risers.
Each riser shall supply
sprinklers on alternate
floors. If more than two
risers are provided for a
zone, sprinklers on
adjacent floors shall not
be supplied from the same
riser.

#The intent of this
section is to increase the
reliability of automatic
sprinkler systems in very
tall buildings, i.e., those
that exceed 420 feet in
height, by requiring a
minimum of two risers for
each sprinkler system
zone. The difficulty of
fighting fires in very tall

buildings ranges from
difficult to virtually
impossible with the
sprinkler system impaired.
Accordingly, the reliable
functioning of sprinkler
systems is critical. Various
events could cause a
sprinkler riser to be
impaired, thereby leaving
the structure vulnerable
to fire. The NIST World
Trade Center (WTC)
Report documented that
the proximate cause of
the buildings collapse was
a building contents fire
that raged out of control,
in part at least, because
the building’s automatic
sprinkler systems were
nonfunctional due to the
initial aircraft attack.
Events far less dramatic
could knock out or make a
sprinkler riser inoperative,
thereby leaving the
structure highly
vulnerable to fire.

Recommendation 12 of

the NIST WTC report calls
for the redundancy of
active fire suppression
systems to be increased to
accommodate the greater
risks associated with
increased building height
and population. This
section seeks to do that
by requiring two risers
service, the other will be
able to supply sprinklers
on the floors above and
below. This will impede
any fire spread and allow
the fire department time
to respond and extinguish
the fire. At the Meridian
Plaza fire in Philadelphia,
the further spread of an
out of control fire
occurring on floors not
protected by sprinklers
was prevented by the
operation of ten sprinklers
when the fire reached a
floor which had been
retrofitted with
sprinklers.

914.3.1.1.1 Riser location.
Sprinkler risers shall be
placed in interior exit
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stairways and ramps that
are remotely located in
accordance with Section
1015.2.

#This section requires the
sprinkler risers to be
located in protected
interior exit stairways and
ramps and specifies a
separation distance to
reduce the possibility that
one incident could
incapacitate both risers
which is consistent with
the approach used in the
code for interior exit
stairway separation. See
commentary to Section
1015.2.

914.3.1.2 Water supply to
required fire pumps.
Required fire pumps shall
be supplied by
connections to a minimum
of two water mains
located in different
streets. Separate supply
piping shall be provided

between each connection
to the water main and the
pumps. Each connection
and the supply piping
between the connection
and the pumps shall be
sized to supply the flow
and pressure required for
the pumps to operate.

Exception: Two
connections to the same
main shall be permitted
provided the main is
valved such that an
interruption can be
isolated so that the water
supply will continue
without interruption
through at least one of
the connections.

#This section requires fire
pumps to be fed from two
water mains in separate
streets. This will greatly
reduce the possibility of
the loss of water due to a
main break, given the
valving which is a feature

of public water systems
with the goal of providing
redundancy. The
exception provides
performance language
which is not unique to a
specific configuration
(looped or gridded
system).

It is interesting to note
that existing standards for
water mains in residential
subdivisions call for
looping and valving to
ensure that no more than
20 homes could be cut off
by a water main break.
Such a break would create
a fire suppression risk for
4 people (the average
occupancy of one home)
or no more than 80 people
(assuming all 20 homes
catch fire). In contrast,
the code previously did
not require looping and
valving to isolate failure
in buildings that might
contain 10,000 occupants.
This new section corrects
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that disparity.

914.3.2 Fire alarm
system. A fire alarm
system shall be provided
in accordance with
Section 907.2.13.

#See the commentary to
Section 907.2.13.

914.3.3 Automatic smoke
detection. Smoke
detection shall be
provided in accordance
with Section 907.2.13.1.

#Section 907.2.13
indicates specific
locations where smoke
detection is required for a
high-rise building. These
requirements are due to
the fact that the building
is a high rise and not
necessarily dependent
upon the occupancy
within. There may be

additional requirements in
other sections of the code
that require specific
detection due to the
occupancy.

914.3.4 Emergency
voice/alarm
communication system.
An emergency
voice/alarm
communication system
shall be provided in
accordance with Section
907.6.2.2.

#Due to the size of high-
rise buildings, an
emergency voice/alarm
communication is required
so that specific commands
can be given as necessary.
See the commentary to
Sections 907.2.13 and
907.5.2.2 for additional
information.

914.3.5 Emergency
responder radio coverage.

Emergency responder
radio coverage shall be
provided in accordance
with Section 510.

#The provisions of
Section 510 are concerned
with the reliability of
portable radios used by
emergency responders
inside of buildings. This is
in keeping with the
philosophy inherent in the
I-Codes that, when a
facility grows too large or
complex for effective fire
response, fire protection
features must be provided
within the building. See
the commentary to
Section 510 (and its
companion Appendix J)
for complete information
on this topic.

914.3.6 Fire command. A
fire command center
complying with Section
508 shall be provided in a
location approved by the
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fire department.

#Section 508 of the code
contains the same
information as Section 911
of the IBC on this subject.
The fire command center
must be always accessible
to the fire service. See
the commentary to
Section 508 for additional
information.

914.4 Atriums. Atriums
shall comply with Sections
914.4.1 and 914.4.2.

# Atriums are addressed in
Section 404 of the IBC,
which identifies several
fire protection systems
that must be included in
atriums. It is important to
remember that these are
requirements that are
unique to the specific
condition noted and the
fire protection systems
are a result of those

conditions. These
requirements are only
partially related to the
occupancies that may be
present.

914.4.1 Automatic
sprinkler system. An
approved automatic
sprinkler system shall be
installed throughout the
entire building.

Exceptions:

1. That area of a building
adjacent to or above the
atrium need not be
sprinklered, provided that
portion of the building is
separated from the atrium
portion by not less than a
2-hour fire barrier
constructed in accordance
with Section 707 of the
International Building
Code or horizontal
assemblies constructed in
accordance with Section
711 of the International

Building Code, or both.

2. Where the ceiling of
the atrium is more than
55 feet (16 764 mm)
above the floor, sprinkler
protection at the ceiling
of the atrium is not
required.

#Due to the possibility
that smoke and fire could
spread through an
unprotected vertical
opening, an automatic
sprinkler system is
required when an atrium
is present in a building
and must be installed
throughout the building as
a preventive measure. If,
however, the atrium is
treated as a shaft and
provided with a 2-hour
enclosure, only the atrium
itself must be sprinklered.

The assumption in
Exception 1 is that the
passive protection systems
that isolate the atrium
would be sufficient to
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compensate for the
limited sprinkler coverage
and be an acceptable
alternative to sprinklers
throughout the building.

Exception 2 allows for the
omission of sprinklers in
tall spaces for two
reasons. First, due to the
entrainment of cooler
ambient air in the flame
plume, the likelihood that
sprinklers will activate
diminishes greatly with
increased atrium ceiling
height. Secondly, the
effectiveness of the
sprinkler water
discharging from such
heights is also
substantially diminished.

914.4.2 Fire alarm
system. A fire alarm
system shall be provided
where required by Section
907.2.14.

#See the commentary for
Section 907.2.14.

914.5 Underground
buildings. Underground
buildings shall comply
with Sections 914.5.1
through 914.5.5.

#Section 405 of the IBC
contains requirements for
underground buildings.
The fire protection
features necessary for this
type of building are also
found elsewhere in this
chapter but are reiterated
in the following sections.
Underground buildings
present unique hazards in
that the path of egress is
upward, in the same
direction as vertical fire
movement. Fires in such
buildings are also more
challenging for fire
fighters since there is no
opportunity for an
exterior fire attack. See
the commentary for

Section 405 of the IBC for
additional information.

914.5.1 Automatic
sprinkler system. The
highest level of exit
discharge serving the
underground portions of
the building and all levels
below shall be equipped
with an automatic
sprinkler system installed
in accordance with
Section

903.3.1.1. Water-flow
switches and control
valves shall be supervised
in accordance with
Section 903.4.

4 Underground buildings
have occupiable levels
that are more than 30
feet (9144 mm) below the
lowest level of exit
discharge. This
requirement from the IBC
indicates that sprinklers
are required for the
portions of the building
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that are below ground and
the story at the highest
level of exit discharge.
The provision does not
require sprinklers for any
stories that may be above
the highest level of exit
discharge. If sprinklers
were required for those
areas, it would be due to
provisions in other
sections of the code. In
some respects, this is an
expansion of the general
provisions for windowless
stories in Section
903.2.11.1.

914.5.2 Smoke control
system. A smoke control
system is required to
control the migration of
products of combustion in
accordance with Section
909 and provisions of this
section. Smoke control
shall restrict movement of
smoke to the general area
of fire origin and maintain
means of egress in a
usable condition.

4 0One common application
for an underground
building is to use
excavated caverns for
storage. In such a
condition, there is no roof
from which the fire
service can attempt to
vent the “building.”
Because occupants must
egress in the same
direction that smoke will
vent itself, and because
there are few, if any,
openings by which to vent
smoke to the exterior, the
need for smoke control is
greater than for
traditional buildings. This
section adds a degree of
clarity to the design
requirements of Section
909 in that the intent is to
contain smoke to the
general area of origin. Any
method identified in
Section 909 can be used,
given that the intent is to
allow for egress and limit
smoke spread to areas of
the building that are not

involved in the fire event.
See Section 909 for
additional commentary on
smoke control.

914.5.3 Compartment
smoke control system.
Where compartmentation
is required by Section
405.4 of the International
Building Code, each
compartment shall have
an independent smoke-
control system. The
system shall be
automatically activated
and capable of manual
operation in accordance
with Section 907.2.18.

#When buildings contain
levels that are more than
60 feet below the lowest
level of exit discharge,
Section 405.4.1 of the IBC
requires that there be at
least two fire-resistance-
rated compartments per
floor and of
approximately the same
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size. Because
compartmentation exists,
there is a need for
additional safety with the
smoke control system.
Consequently, each
compartment must have a
smoke control system that
is independent of that in
the adjoining
compartment. The word
“independent” means that
there can be no sharing of
ductwork, mechanical
equipment or power
distribution. Connection
to the standby system can
be shared since that is
consistent with the
general intent of the
smoke control system
provisions in Section 909
and the IMC. See the
commentary to Section
405.4 of the IBC.

914.5.4 Fire alarm
system. A fire alarm
system shall be provided
where required by
Sections 907.2.18 and

907.2.19.

#The threshold for
requiring the fire alarm
system is the same as that
for compartmentation—an
occupied floor level more
than 60 feet (18 288 mm)
below the level of exit
discharge. The fire alarm
requirements include the
requirements for an
emergency voice/alarm
communication system.
See the commentary to
Sections 907.2.18 and
907.2.19 for additional
information.

914.5.5 Standpipe system.
The underground building
shall be provided
throughout with a
standpipe system in
accordance with Section
905.

#Section 905.3.1 requires
a standpipe system when

the building’s lowest level
is more than 30 feet (9144
mm) below the lowest
level of fire department
access. By definition, an
underground building is
one in which the lowest
level is more than 30 feet
(9144 mm) below the
lowest level of exit
discharge. One condition
uses fire department
vehicle access as the
benchmark while the
other uses the level of
exit discharge. Care must
be taken so that both
conditions are addressed
when determining
standpipe system
requirements for buildings
that have levels below
ground.

914.6 Stages. Stages shall
comply with Sections
914.6.1 and 914.6.2.

#Section 410 of the IBC
contains definitions and
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requirements for both
stages and platforms. A
stage, however, is a
special condition
according to the IBC.

It does not mean, for
example, that an elevated
platform in the front of
the banquet hall is
intended to be regulated
the same as a stage. The
term “stage,” as used
here, is traditionally
considered a “legitimate
stage” -one with scenery
drops and a gridiron
above.

See the commentary to
Section 410 of the IBC for
further information.

914.6.1 Automatic
sprinkler system. Stages
shall be equipped with an
automatic sprinkler
system in accordance with
Section 903.3.1.1.
Sprinklers shall be
installed under the roof

and gridiron and under all
catwalks and galleries
over the stage. Sprinklers
shall be installed in
dressing rooms, performer
lounges, shops and
storerooms accessory to
such stages.

Exceptions:

1. Sprinklers are not
required under stage
areas less than 4 feet
(1219 mm) in clear height
utilized exclusively for
storage of tables and
chairs, provided the
concealed space is
separated from the
adjacent spaces by not
less than 5 /8 -inch (15.9
mm) Type X gypsum
board.

2. Sprinklers are not
required for stages 1,000
square feet (93 m2 ) or
less in area and 50 feet
(15 240 mm) or less in
height where curtains,
scenery or other

combustible hangings are
not retractable vertically.
Combustible hangings
shall be limited to a single
main curtain, borders,
legs and a single
backdrop.

3. Sprinklers are not
required within portable
orchestra enclosures on
stages.

#Stages contain
significant quantities of
combustible materials
stored in, around and
above the stage that are
located in close proximity
to large quantities of
lighting equipment (i.e.,
scenery and lighting above
the stage). There also is
scenery on the sides and
rear of the stage; shops
located along the back
and sides of the stage and
storage, props, trap doors
and lifts under the stage
floor. This combination of
fuel load and ignition
sources increases the
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potential for a fire. As
such, stages and accessory
areas, such as dressing
rooms, workshops and
storerooms, are required
to be protected with an
automatic sprinkler
system (see commentary,
IBC Section 410.6).

Both of the exceptions are
intended to be applied
where the building would
not otherwise be required
to be provided with
sprinklers. If the building
must be sprinklered
throughout then the two
exceptions are moot.
Sprinkler installations
must be in accordance
with NFPA 13 and placed
as required by that
standard.

Exception 1 allows simple
storage in the space
below the stage, a space
traditionally used for
table and chair storage.

The space must be
compartmentalized so
that a minimal thermal
barrier is provided
between the stored
material and the areas
outside the space. If the
height of the space
exceeds 4 feet (1219 mm)
or the materials stored
are other than those
associated with table and
chair storage, then
sprinklers must be
provided.

Exception 2 recognizes
that small stage settings
do not pose the same risk
as larger stages. In schools
where the stage may only
be an elevated portion at
the end of the cafeteria,
for example, the
exception gives a basis for
determining whether
sprinkler protection is
required or not. If scenery
is simply manually set in
place or moved
horizontally, the large

fuel loads associated with
stages is not present.

914.6.2 Standpipe system.
Standpipe systems shall
be provided in accordance
with Section 905.

#Due to the historic fires
on stages of theaters, the
code requires that a
standpipe system be
provided for all stages
greater than 1,000 square
feet (93 m2) in area. The
design requirements are
dependent on the extent
of sprinkler protection.
See the commentary to
Section 905.3.4 for
additional information
about the standpipe
requirements.

914.7 Special amusement
buildings. Special
amusement buildings shall
comply with Sections
914.7.1 and 914.7.2.
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# A special amusement
building is one in which
the egress is not readily
apparent, is intentionally
confounded or is not
readily available. Due to
those characteristics,
special fire protection
features are required. See
the commentary to
Section 411 of the IBC for
additional information
about these types of
facilities.

914.7.1 Automatic
sprinkler system. Special
amusement buildings shall
be equipped throughout
with an automatic
sprinkler system in
accordance with Section
903.3.1.1. Where the
special amusement
building is temporary, the
sprinkler water supply
shall be of an approved
temporary means.

Exception: Automatic

sprinklers are not required
where the total floor area
of a temporary special
amusement building is less
than 1,000 square feet (93
m2) and the travel
distance from any point to
an exit is less than 50 feet

(15 240 mm).

4 Special amusement
buildings do not normally
have a readily identifiable
means of egress.
Consequently additional
time for safe egress may
be necessary. A sprinkler
system will minimize the
potential hazard to
occupants by controlling
fire development (see
commentary, IBC Section
411).

914.7.2 Automatic smoke
detection. Special
amusement buildings shall
be equipped with an
automatic smoke
detection system in
accordance with Section

907.2.12.

# Section 907.2.12
indicates that a smoke
detection system is
required for special
amusement buildings. See
the commentary to
Section 907.2.12 for
additional information.

914.8 Aircraft-related
occupancies. Aircraft-
related occupancies shall
comply with Sections
914.8.1 through 914.8.5.

# Aircraft related
occupancies include air
traffic control towers,
residential and
commercial hangars and
heliports and helistops.
Hangars can be those for
storage and “parking” of
the aircraft or for repair
and painting. All of these
are addressed in Section
412 of the IBC.
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While the following
provisions do not identify
fire protection
requirements for heliports
and helistops, Section
412.7 of the IBC requires
that these facilities be
designed in accordance
with NFPA 418. That
standard contains various
provisions for fire
protection including a
foam fire-extinguishing
system for rooftop landing
pads and portable fire
extinguishers.

Section 1107 of the code
contains fire protection
requirements for helistops
and heliports. Section
905.3.6 requires a
standpipe system for
helistops and heliports.
Additional requirements
for portable fire
extinguishers in aviation
facilities can be found in
Section 1105 of the code.

914.8.1 Automatic smoke
detection systems. Airport
traffic control towers
shall be provided with an
automatic smoke
detection system installed
in accordance with
Section 907.2.22.

¢ Airport traffic control
towers are required to
have an automatic fire
detection system. Because
the tower is designed so
that people are elevated
in the air, the vertical
supports generally are
narrow and contain little
room for separated
stairways. An early
notification of a fire
hazard is important in
alerting the occupants so
that fire safety operations
can be begun as quickly as
possible. An automatic
detection system is
therefore required.
Suppression is not
required by the code and
may not be provided.

Consequently, the
detection system is vital
for the safety of the
occupants. No
requirements are included
in Chapter 11 of the code
to address airport traffic
control towers.

914.8.2 Fire suppression.
Aircraft hangars shall be
provided with a fire
suppression system
designed in accordance
with NFPA 409, based
upon the classification for
the hangar given in Table
914.8.2.

Exception: When a fixed
base operator has
separate repair facilities
on site, Group Il hangars
operated by a fixed base
operator used for storage
of transient aircraft only
shall have a fire
suppression system, but
the system shall be
exempt from foam
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requirements.

#To minimize the fire
hazards associated with
aircraft hangars, most
hangars are required to be
protected with a fire
suppression system.
Where required, the fire
suppression system must
be designed and installed
in accordance with the
referenced standard,
NFPA 409 which requires
fire suppression based on
the type and construction
and the activities in a
given hanger.

In the standard, the
suppression requirements
are broken down based on
three categories: Group |,
Group Il and Group I
hangars. Table 914.8.2
designates which Group
designation applies to
various sizes of fire areas
within a hangar and the
type of construction. For

example a hanger which is
28,000 square feet (2601
m2) in Type IIB
construction would be a
Group Il hangar. Groups |
and Il hangers are
required to have fire
suppression as specified
the NFPA 409. In general
Group Il hangers are
exempt from providing
fire suppression unless
one (or more) of the
hazardous operations
listed in Section 914.8.2.1
occurs within the hangar.
In these situations fire
suppression based on the
appropriate portion of the
standard for either Group
| or Group Il is required.

The exception allows for
Group Il hangers that the
foam requirements for
fire suppression do not
need to be provided if the
hangar is essentially a
parking garage for
transient aircraft. The
exception is only

applicable where a larger
airport facility has
multiple hangars and
separate hangars for
repair operations.

TABLE 914.8.2. See
below.

4 This table is a
correlation of the NFPA
409 construction and area
limits with the IBC
construction type
requirements. It combines
several tables in NFPA

409 into a single table
that allows determination
of the group type for
aircraft hangars based on
construction type and
area before proceeding to
the standard for the
suppression requirements.
Note a indicates that,
regardless of size or
construction type, any
hangar with a door
opening greater than 28
feet high (8534 mm) is
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required to have a fire
suppression system as
required for a Group |
hangar. Note c provides a
Group IV designation for
any hangar located in a
membrane structure.

914.8.2.1 Hazardous
operations. Any Group llI
aircraft hangar according
to Table 914.8.2 that
contains hazardous
operations including, but
not limited to, the
following shall be
provided with a Group | or
Il fire suppression system
in accordance with NFPA
409 as applicable:

1. Doping.

2. Hot work including, but
not limited to, welding,
torch cutting and torch
soldering.

3. Fuel transfer.

4. Fuel tank repair or
maintenance not including

defueled tanks in
accordance with NFPA
409, inerted tanks or
tanks that have never
been fueled.

5. Spray finishing
operations.

6. Total fuel capacity of
all aircraft within the
unsprinklered single fire
area in excess of 1,600
gallons (6057 L).

7. Total fuel capacity of
all aircraft within the
maximum single fire area
in excess of 7,500 gallons
(28 390 L) for a hangar
equipped throughout with
an automatic sprinkler
system installed in
accordance with Section

903.3.1.1.

4 Any of the operations
listed in this section
where they are happening
in a Group Il hangar will
require some level of fire
suppression under NFPA

409. The hazardous
operations on the list are
straight forward.

Additional information
may be found as follows:
Item 1 is discussed further
in Section 914.8.3; Item 2
is regulated by Chapter
35; Items 3 and 4 are
regulated by Chapter 57;
Item 5 is regulated by
Chapter 24.

914.8.2.2 Separation of
maximum single fire
areas. Maximum single
fire areas established in
accordance with hangar
classification and
construction type in Table
914.8.2 shall be separated
by 2-hour fire walls
constructed in accordance
with Section 706 of the
International Building
Code. In determining the
maximum single fire area
as set forth in Table
914.8.2, ancillary uses
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maintenance shops and
storage areas. The fire
suppression requirements
contained within NFPA
409 are primarily focused
on the protection of
aircraft within the
servicing and storage
area. The fire protection
requirements in the
ancillary areas are not as

to establish fire areas
than stay within the
limits. This section is
more stringent than the
definition of “Fire areas”
which allows fire barriers
to establish a fire area.
For hangers, the fire areas
must be created by
exterior walls of a
building or a combination

which are separated from
aircraft servicing areas by
a minimum of a 1-hour
fire barrier constructed
in accordance with
Section 707 of the
International

Building Code shall not be
included in the area.

L 3 TABELE 914.8.2
HANGAR FIRE SUPPRESSION REQUIREMENTS*"®
MAXIMURM INTERNATIONAL BUILDING CODE TYPE OF CONSTRUCTION
N e reey | IA B 1A 1B miA 1115 v VA VB

= 40,001 Group I Group 1 Group 1 Group I Group 1 Group 1 Group I Group I Group I
40,000 Group IT GroupIl | GroupIl | GroupIl | GroupIl | GroupIl | GroupIl | Grouwpll Group II
30,000 GroupIII | GroupIl | GrouplIl | Groupll | Groupll | Groupll | Groupll | Groupll Group II
20,000 GroupIll | GroupIll | Groupl | GroupIl | Groupll | GroupIl | GroupIl | Groupll Group II
15,000 GroupIll | Group Il | GroupIll | GroupIl | Group Il | GroupIl | Group Il | Group I Group II
12,000 Group I | Group IIT | Group III | GroupIII | Group III | Group I | Group III | Group II Group II
8,000 GroupIII | Group III | Group III | GroupIII | Group III | GroupIII | Group III | Group III Group I
5,000 GroupIll | Group Il | GroupIIl | GrouplIll | Group Il | Group Il | GroupIII | Grouwp IIT Group I1I

Far SI: 1 square foot = 00029 m® 1 foot = 304.8 mm.

a. Adrcraft hangars with a door height greater than 28 feet shall be provided with fire suppression for a Group | hangar regardless of maximuom fire area.
b. Groups shall be as classified in accordance with NFPA 408,

. Membrane structures complying with Section 3102 of the International Building Code shall be classified as a Group IV hangar.

Table 914.8.2 places a
maximum size limit on
hangars based on type of
construction. For a hangar
structure to exceed these
sizes requires the
construction of fire walls

of exterior walls and fire
walls. Note that there is
some allowance for the
use of fire barriers to
create fire areas when
separating ancillary uses
such as business offices,

extensive as those
required for the aircraft
servicing and storage
areas and less restrictive
separations are
considered appropriate.
This allowance is
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consistent with NFPA 409
requirements.

914.8.3 Finishing. The
process of “doping,”
involving the use of a
volatile flammable
solvent, or of painting
shall be carried on in a
separate detached
building equipped with
automatic fire-
extinguishing equipment
in accordance with
Section 903.

#Doping is a type of
lacquer used to protect,
waterproof and make taut
cloth surfaces of airplane
wings. It is used on
lighter-than-air, ultra-
light and some light
aircraft. It is essentially
painting on fabric. Doping
is not used on metallic
surfaces; however, the
use of flammable paints is
also addressed in this
section. When flammable

finishes are applied, the
process must occur in a
separate building not
attached to the hangar.
Because the code text
refers to Section 903 the
intent is for an automatic
sprinkler system to be
installed, unless otherwise
approved (see
commentary, IBC Section
412.4.5).

914.8.4 Residential
aircraft hangar smoke
alarms. Smoke alarms
shall be provided within
residential aircraft
hangars in accordance
with Section 907.2.21.

® A residential aircraft
hangar, as defined in
Section 412.2 of the IBC,
is “. . . an accessory
building less than 2,000
square feet (186 m2) and
20 feet (6096 mm) in
height, constructed on a
one- or two-family

residential property
where aircraft are stored.
. .” The requirements for
the residential hangar are
very similar to that for a
residential garage. The
hangar can be either
detached or attached. If
attached, it must be
separated from the
dwelling by construction
with not less than a 1-
hour fire-resistance
rating. Section 907.2.21
requires a minimum of
one smoke alarm in a
residential aircraft
hangar. See the
commentary to Section
907.2.21 for additional
information.

914.8.5 Aircraft paint
hangar fire suppression.
Aircraft paint hangars
shall be provided with fire
suppression as required by
NFPA 409.

4To minimize the fire
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hazards associated with
aircraft paint hangars, all
such buildings are
required to be protected
with a fire suppression
system. This requirement
is applicable regardless of
the size of the hangar in
terms of height or area or
the types and quantities
of aircraft that are being
cleaned or painted. The
fire suppression system
must be designed and
installed in accordance
with NFPA 409. This
section assumes the
primary function of the
hangar is as a paint
hangar. Minor painting
may constitute finishing in
accordance with Section
914.8.3. While not
referenced in the code,
NFPA 410 provides
additional guidance on
aircraft maintenance,
including the painting of
aircraft.

914.9 Application of

flammable finishes. An
automatic sprinkler
system or fire-
extinguishing system shall
be provided in all spray,
dip and immersing spaces
and storage rooms, and
shall be installed in
accordance with Chapter
9.

¢ Chapter 24 provides
detailed information
about spaces and rooms
involved in the application
of flammable finishes.
This section references
Chapter 9 for the
appropriate type of fire-
extinguishing system.

914.10 Drying rooms.
Drying rooms designed for
high-hazard materials and
processes, including
special occupancies as
provided for in Chapter 4
of the International
Building Code, shall be
protected by an approved

automatic fire-
extinguishing system
complying with the
provisions of Chapter 9.

4 This section reiterates
the requirements from
Section 417.4 of the IBC.
See the commentary to
Section 417.4 of the IBC
for additional
information.

914.11 Ambulatory care
facilities. Occupancies
classified as ambulatory
care facilities shall
comply with Sections
914.11.1 through
914.11.3.

#This section simply
introduces the fire
protection requirements
for ambulatory care
facilities. See also the
commentary to Section
422 of the IBC.
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914.11.1 Automatic
sprinkler systems. An
automatic sprinkler
system shall be provided
for ambulatory care
facilities in accordance
with Section 903.2.2.

#See the commentary to
Section 903.2.2.

914.11.2 Manual fire
alarm systems. A manual
fire alarm system shall be
provided for ambulatory
care facilities in
accordance with Section
907.2.2.

#See the commentary to
Section 907.2.2.

914.11.3 Fire alarm
systems. An automatic
smoke detection system
shall be provided for
ambulatory care facilities
in accordance with
Section 907.2.2.1.

#See the commentary to
Section 907.2.2.1.
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