CHAPTER 7
FIRE-RESISTANCE-RATED CONSTRUCTION

SECTION 701
GENERAL

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

SECTION 702
DEFINITIONS

702.1 Pefinitions. The following words and terms shall, for the
purposes of this chapter, and as used elsewhere in this code,
have the meanings shown herein.

ANNULAR SPACE. The opening around the penetrating
item.

CEILING RADIATION DAMPER. A listed device installed
in a ceiling membrane of a fire-resistance-rated floor/ceiling or
roof/ceiling assembly to limit automaticaily the radiative heat
transfer through an air inlet/outlet opening.

COMBINATION FIRE/SMOKE DAMPER. A listed device
installed in ducts and air transfer openings designed to close an-
tomatically upon the detection of heat and to also resist the pas-
sage of air and smoke. The device is installed to operate
automatically, controlled by a smoke detection system, and
where required, is capable of being positioned from a remote
command station,

CONCRETE, CARBONATE AGGREGATE. Concrete
made with aggregates consisting mainly of calcium or magne-
sium carbonate, such as limestone or dolomite, and containing
40 percent or less quartz, chert, or flint.

CONCRETE, LIGHTWEIGHT AGGREGATE. Concrete
made with aggregates of expanded clay, shale, slag or slate or
sintered fly ash or any natural lightweight aggregate meeting
ASTM C 330 and possessing equivalent fire-resistance proper-
ties and weighing 85 to 115 pounds per cubic foot (pcf) (1360
to 1840 kg/m?).

CONCRETE, SAND-LIGHTWEIGHT. Concrete made
with a combination of expanded clay, shale, slag, slate, sintered
fly ash, or any natural lightweight aggregate meeting ASTM C
330 and possessing equivalent fire-resistance propertics and
natural sand. Its unit weight is generally between 105 and 120
pef (1680 and 1920 kgfm®).

CONCRETE, SILICEOUS AGGREGATE. Concrete
made with normal-weight aggregates consisting mainly of sil-
ica or compounds other than calcium or magnesium carbon-
ate, which contains more than 40-percent quartz, chert, or
flint.

DAMPER. See “Ceiling radiation damper,” “Combination
fire/smoke damper,” “Fire damper” and “Smoke damper”.
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DRAFT STOP, A material, device or construction installed to
restrict the movement of air within open spaces of concealed
areas of building components such as crawl spaces, floor/ceil-
ing assemblies, roof/ceiling assemblies and attics.

F RATING. The time period that the through-penetration
firestop system limits the spread of fire through the penetration
when tested in accordance with ASTM E 814,

FIRE AREA. The aggregate floor area enclosed and bounded
by fire walls, fire barriers, exterior walls or fire-resistance-
rated horizontal assemblies of a building.

FIRE BARRIER. A fire-resistance-rated vertical or horizon-
tal assembly of materials designed to restrict the spread of fire
in which openings are protected.

FIRE DAMPER. A listed device, installed in ducts and air
transfer openings of an air distribution system or smoke control
systems, designed to close automatically upon detection of
heat, to interrupt migratory airflow, and to restrict the passage
of flame. Fire dampers are classified for use in either static sys-
tems that will automatically shut down in the event of a fire, or
in a dynamic system that continues to operate during a fire, A
dynamic fire damper is tested aud rated for closure under air-
flow.

FIRE DOOR. The door component of a fire door assembly.

FIRE DOOR ASSEMBLY. Any combination of a fire door,
frame, hardware, and other accessories that together provide a
specific degree of fire protection to the opening.

FIRE PARTITION. A vertical assembly of materials de-
signed to restrict the spread of fire in which openings are pro-
tected,

FIRE PROTECTION RATING. The pericd of time that an
opening protective assembly will maintain the ability to con-
fine a fire as determined by tests prescribed in Section 714, Rat-
ings are stated in hours or minutes,

FIRE RESISTANCE, That property of materials or their as-
semblies that prevents or retards the passage of excessive heat,
hot gases or flames under conditions of use.

FIRE-RESISTANCE RATING. The period of time a build-
ing element, component or assembly maintains the ability to
confine a fire, continues to perform a given structural function,
or both as determined by the tests, or the methods based on
tests, prescribed in Section 703,

FIRE-RESISTANT JOINT SYSTEM. An assemblage of
specific materials or products that are designed, tested and fire-
resistance rated in accordance with UL 2079 to resist for a pre-
scribed period of time the passage of fire through joints made in
or between fire-resistance-rated assemblies.

FIRE SEPARATION DISTANCE., The distance measured
from the building face to the closest interior lot line, to the cen-
terline of a street alley or public way, to a permanent no-build
easement line, or to an imaginary line between two buildings
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on the same property. The distance shall be measured at right
angles from the lot line. [Comm 62.0702]

FIRE WALL. A fire-resistance-rated wall having protected
openings, which restricts the spread of fire and extends contin-
uously from the foundation to or through the roof, with suffi-
cient structural stability under fire conditions to allow collapse
of construction on either side without collapse of the wall.

FIRE WINDOW ASSEMBLY. A window constructed and
glazed to give protection against the passage of fire.

FIREBLOCKING. Building materials installed to resist the
free passage of flame to other areas of the building through con-
cealed spaces.

FLOOR FIRE DOOR ASSEMBLY. A combination of a fire
door, a frame, hardware and other accessories installed in a hor-
izontal plane, which together provide a specific degree of fire
protection to a through opening in a fire-resistance-rated floor
(see Section 711.4.6),

JOINT. The linear opening in or between adjacent fire-resis-
tance-rated assemblies that is designed to allow independent
movement of the building in any plane caused by thermal, seis-
mic, wind or any other loading.

MEMBRANE PENETRATION. An opening made through
one side (wall, floor or ceiling membrane) of an assembly,

MEMBRANE-PENETRATION FIRESTOP. A material,
device or construction installed to resist for a prescribed time
period the passage of flame and heat through openings in a pro-
tective membrane in order to accommodate cables, cable trays,
conduit, tubing, pipes or similar items.

PENETRATION FIRESTOP. A through-penetration
firestop or a membrane-penetration firestop.
SELF-CLOSING., As applied to a fire door or other opening,

means equipped with an approved device that will ensure clos-
ing after having been opened.

SHAFT. An enclosed space extending through one or more
stories of a building, connecting vertical openings in succes-
sive floors, or floors and roof,

SHAFT ENCLOSURE. The walls or construction forming
the boundaries of a shaft.

SMOXKE BARRIER. A continuous membrane, either vertical
or horizontal, such as a wall, floor, or ceiling assembly, that is
designed and constructed to restrict the movement of smoke.

SMOKE COMPARTMENT. A space within a building en-
closed by smoke barriers on all sides, including the top and bot-
tom.

SMOKE DAMPER. A listed device installed in ducts and air
transfer openings that is designed to resist the passage of air
and smoke. The device is installed to operate automatically,
controlled by a smoke detection system, and where required, is
capable of being positioned from a remote command station.

SPLICE. The result of a factory and/or field method of joining
ot connecting two or more lengths of a fire-resistant joint sys-
tem into a continuous entity.

T RATING. The time period that the penetration firestop sys-
tem, inclading the penetrating item, {imits the maximum tem-
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perature rise to 325°F (163°C) above its initial temperature
through the penetration on the nonfire side when tested in ac-
cordance with ASTM E 814,

THROUGH PENETRATION, An opening that passes
through an entire assembly.

THROUGH-PENETRATION FIRESTOP SYSTEM. An
assembiage of specific materials or products that are designed,
tested and fire-resistance rated to resist for a prescribed period
of time the spread of fire through penetrations, The F and T rat-
ing criteria for penetration firestop systems shall be in accor-
dance with ASTM E 814, See definition of “F rating” and “T
rating.”’

SECTION 703
FIRE-RESISTANCE RATINGS AND FIRE TESTS

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

703.2 [Comm 62.4703] Fire-resistance ratings, The fire-re-
sistance rating of building elements shall be determined in ac-
cordance with the test procedures set forthin ASTM E 1 19 orin
accordance with IBC Section 703.3, Materials and methods of
construction used to protect joints and penetrations in fire-re-
sistance-rated building elements shall not reduce the required
fire-resistance rating.

Exception: In determining the fire-resistance rating of exte-
rior bearing walls, compliance with the ASTM E 119 crite-
ria for unexposed surface temperature rise and ignition of
cotton waste due to passage of flame or gases is required
only for a period of time corresponding to the required fire-
resistance rating of an exterior nonbearing wall with the
same fire separation distance, and in a building of the same
group, When the fire-resistance rating determined in accor-
dance with this exception exceeds the fire-resistance rating
determined in accordance with ASTM E 119, the fire expo-
sure time period, water pressure, and application duration
criteria for the hose stream test of ASTM E 119 shall be
based upon the fire-resistance rating determined in accor-
dance with this exception.

703.2.1 Nonsymmelrical wall construction, Interior walls
and partitions of nonsymmetrical construction shali be
tested with both faces exposed to the furnace, and the as-
signed fire-resistance rating shall be the shortest duration
obtained from the two tests conducted in compliance with
ASTME 119. When evidence is furnished to show that the
wall was tested with the least fire-resistant side exposed to
the furnace, subject to acceptance of the building official,
the wall need not be subjected to tests from the opposite
side. See Section 704.5 for exterior walls.

703.2.2 Combustible compenents. Combustible aggre-
gates are permitted in gypsum and portiand cement concrete
mixtures approved for fire-resistance-rated construction.
Any approved component material or admixture is permit-
ted in assemblies if the resulting tested assembly meets the
fire-resistance test requirements of this code.

703.2.3 Restrained classification. Fire-resistance-rated as~
semblies tested under ASTM E 119 shall not be considered
to be restrained unless evidence satisfactory to the building
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official is furnished by the registered design professional
showing that the construction qualifies for a restrained clas-
sification in accordance with ASTM E 119. Restrained con-
struction shall be identified on the plans.

703.3 Alternative methods for determining fire resistance,
The application of any of the alternative methods listed in this
section shall be based on the fire exposure and acceptance crite-
ria specified in ASTM E 119, The required fire resistance of a
building element shall be permiited to be established by any of
the following methods or procedures:

1. Fire-resistance designs documented in approved
sources.

2. Prescriptive designs of fire-resistance-rated building ele-
ments as prescribed in Section 719.

3. Calculations in accordance with Section 720.

4. Engineering analysis based on a comparison of building
element designs having fire-resistance ratings as deter-
mined by the test procedures set forth in ASTM E 119,

5. Alternative protection methods as altowed by Section
104.11.

T703.4 Noncombustibility tests. The tests indicated in Sections
703.4.1 and 703.4.2 shall serve as criteria for acceptance of
building materials as set forth in Sections 602.2, 602.3 and
602.4 in Types I, [, III and IV construction. The term
“noncombustible’ does not apply to the flame spread charac-
teristics of interior finish or trim materials. A material shall not
be classified as a noncombustible building construction mate-
vial if it is subject to an increase in combustibility or flame
spread beyond the limitations herein established through the ef-
fects of age, moisture or other atmospheric conditions.

703.4.1 Elementary materials. Materjals required to be
noncombustible shall be tested in accordance with ASTM B
136.

703.4.2 Composite materials. Materials having a structural
base of noncombustible material as determined in accor-
dance with Section 703.4.1 with a surfacing not more than
0.125 inch (3.18 mm) thick that has a flame spread index not
greater than 50 when tested in accordance with ASTM E 84
shall be acceptable as noncombustible materials.

SECTION 704
EXTERIOR WALLS

704.1 General. Exterior walls shall be fire-resistance rated and
have opening protection as required by this section.

Comm 62.0704 Exception: IBC Section 704.1 does not ap-
ply to connections between buildings, that are in compli-
ance with TBC Section 3104.

704.2 Projections. Cornices, eave overhangs, exterior balco-
nies and similar architectural appendages extending beyond the
floor area shall conform to the requirements of this section or
Section 1406. Exterior egress balconies and exterior exit stair-
ways shall also comply with Sections 1004.3.3 and 1005.3.6.
Projections shall not extend beyond the distance determined by
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the following two methods, whichever results in the lesser pro-
jection:
1. A point one-third the distance to the property line from
an assumed vertical plane located where protected open-
ings are required in accordance with Section 704.8,

2. More than 12 inches (305 mm) into areas where openings
are prohibited.

704.2.1 Types I and II construction. Projections from
walls of Type 1 or Il construction shall be of noncombustible
materials or combustible materials as allowed by Sections
1406.3 and 1406.4.

704.2.2 Types III, IV and V construction, Projections
from walls of Type TI, IV or V construction shall be of any
approved material.

704.2.3 Combustible projections. Combustible projec-
tions located where openings are not permitted or where
protection of openings is required shall be of at least 1-hour
fire-resistance-rated construction, Type IV construction or
as required by Section 1406.3.

Exception: Type V construction shall be allowed for R-3
occupancies, as applicable in Section 101.2.

704.3 Buildings on the same property and buildings con-
taining courts. For the purposes of determining the required
wall and opening protection and roof-covering requirements,
buildings on the same property and court walls of buildings
over one story in height shall be assumed to have a property line
between them.

Exception: In court walls where opening protection is re-
quired, such protection is not required provided:

1. Not more than two levels open into the court;

2, The aggregate area of the building, including the
coutt, is within the allowable area; and

3. The building is not classified as Group 1,

Where a new building is to be erected on the same property
as an existing building, the location of the assumed property
line with relation to the existing building shall be such that the
exterior wall and opening protection of the existing building
meet the criteria as set forth in Sections 704.5 and 704.8.

Exception: Two or more buildings on the same property
shall either be regulated as separate buildings or shall be
considered as portions of one building if the aggregate area
of such buildings is within the limits specified in Chapter 5
for a single building, Where the buildings contain different
occupancy groups or are of different types of construction,
the area shall be that allowed for the most restrictive occu-
pancy ot construction,

704.4 Materials, Exterior walls shall be of materials permitted
by the building type of construction.

704.5 Fire-resistance ratings. Exterior walls shall be fire-re-
sistance rated in accordance with Tables 601 and 602. The fire-
resistance rating of exterior walls with a fire separation dis-
tance of greater than 5 feet (1524 mm) shall be rated for expo-
sureto fire from the inside. The fire-resistance rating of exterior

B-77




704.6 - 704.8.2

walls with a fire separation distance of 5 feet (1524 mm) or less
shall be rated for exposure to fire from both sides,

704.6 Strucéural stability, The wall shall extend to the height
required by Section 704.11 and shall have sufficient structural
stability such that it will remain in place for the duration of time
indicated by the required fire-resistance rating.

704.7 Unexposed surface temperature. Where protected
openings are not limited by Section 704 .8, the limitation on the
rise of temperature on the unexposed surface of exterior walls
as required by ASTM E 119 shall not apply. Where protected
openings are limited by Section 704.8, the limitation on the rise
of temperature on the unexposed surface of exterior wails as re-
quired by ASTM E 119 shall not apply provided that a correc-
tion is made for radiation from the unexposed exterior wall
surface in accordance with the following formula:

A, =A+(A XF,) {Equation 7-1)

where:

Ae = Equivalent area of protected openings,

A = Actual area of protected openings.

Ar = Areaof exterior wall surface in the story under consid-

eration exclusive of openings, on which the tempera-
ture limitations of ASTM E 119 for walls are
exceeded,

Feo = An “equivalent opening factor” derived from Figure
704.7 based on the average temperature of the unex-
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posed wall surface and the fire-resistance rating of the
wall.

704.8 Allowable area of openings. The maximum areca of un-
protected or protected openings permitted in an exterior wall in
any story shall not exceed the values set forth in Table 704.8.
Where both unprotected and protected openings are located in
the exterior wall in any story, the total area of the openings shall
comply with the following formula:

A
f}--f—#‘ < 1.0 (Equation 7-2)
a a,
where:
A = Actual area of protected openings, or the equivalent

area of protected openings, A_ (see Section 704.7).

a = Allowable area of protected openings.
Ay = Actual area of unprotected openings.
ay = Allowable area of unprotected openings,

764.8.1 Automatic sprinkler system. In buildings
equipped throughout with an antomatic sprinkler system in
accordance with Section 903.3.1.1, the maximum allowable
area of unprotected openings in occupancies other than
Groups H-1, H-2 and H-3 shall be the same as the tabulated
limitations for protected openings.

704.8.2 First story. In occupancies other than Group H, un-
limited unprotected openings are permitted in the first story
of exterior walls facing a street that have a fire separation
distance of greater than 15 feet (4572 mm), or facing an un-
occupied space. The unoccupied space shall be on the same

1.0 43 HEHE FESaE 1RSSR Sg A 4 nea T ana EE R IEEBe FE S Y LONRRRETER R J:‘{I.‘I.'l.'l?ij:
0.9 = 7 frt
7 Jef% A
H SiH 4'0 EErAr
0.8 n QAL O
a5 ‘l:f'%’] iy 152 HJ:'J H
FREEEr ekl araaen
$0.7 Fif S
o LAt T
5 = jZra i e i ge ik
B 06 Al
a8 7
o T
£ )
[ i
€05
o
o 1 7 i
! T £
504 i
3]
=
&
Fo3
0.2 H A
} 1
0.1 Hf H et o

o

RN

1Ak}t i

HHT
it {EE
HEEL

1

T
i L

0200 400 600

For SI: °C={°F)-32]/L8

800 1,000 1,200 1,400 1,600 1,800
Average temperature of unexposed surface (°F)

2,000

FIGURE 704.7
EQUIVALENT OPENING FACTOR

B-78

2002 WISCONSIN ENROLLED COMMERCIAL BUILDING CODE



FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 704.8 - 704.11

TABLE 704.8
MAXIMUM AREA OF EXTERIOR WALL OPENINGS?
FIRE SEPARATION DISTANCE (feet)

CLASSIFICATION Greater Greater Greater Greater Greater Greater Greater

OF QPENING 0to3*" | than3to5" | than5t0 10" | than 16to 1554 | than 1510 20% | than 20 to 25%' | than 25 to 30°f than 30

Not Not e

4 g g & g
Unprotected Permittedt | Permitied® & 10% 15% 25% 45% 70% No Limit
Protected Nat 15% 25% 45% 75% No Limit NoLimit | No Limit
Permitted

For 8I: 1 foot = 304.8 mm.
. Values given are percentage of the area of the exterior wall.

™o QLo oo

than 3 feet,

. Far occupancies in Group R-3, as applicable in Section 101,2, the maximum percentage of unprotected and protected exterior wall openings'shall be 23 percent.

. The area of openings in an open parking structure with a fire separation distance of greater than 10 feet shall not be limited.

. For oceupancies in Gronp H-2 or H-3, unprotected openings shall not be permitted for openings with a fire separation distance of 15 feet or tess.

. For requirements for fire walls for buildings with differing roof heights, see Section 705.6.1.

. The area of unprotected and protected openings is not limited for occupancies in Group R-3, as applicable in Section 101.2, with a fire separation distance greater

g. Buildings whose exterior bearing wall, exterior nonbearing wall and exterior structurai frame are not required to be fire-resistance rated shall be permitted to have

unfimited unprotected openings.
h. Includes accessory buildings 1o Group R-3 as applicable in Section 101.2.

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

704.9 Vertical separation of openings. Openings in exterior
walls in adjacent stories shall be separated vertically to protect
against fire spread on the exterior of the buildings where the
openings are within 5 feet (1524 mm) of each other horizon-
tally and the opening in the lower story is not a protected open-
ing in accordance with Section 714.3.7. Such openings shall be
separated vertically at least 3 feet (914 mm) by spandrel gird-
ers, exterior walls or other similar assemblies that have a fire-
resistance rating of at least 1 hour or by flame barriers that ex-
tend horizontally at feast 30 inches (762 mimn) beyond the exte-
rior wall. Flame bartriers shall also have a fire-resistance rating
of at least 1 hour. The unexposed surface temperature limita-
tions specified in ASTM E 119 shall not apply to the flame bar-
riers or vertical separation unless otherwise required by the
provisions of this code.

Exceptions:

1. This section shall not apply to buildings that are three
stories or less in height.

2. This section shall not apply to buildings equipped
throughout with an automatic sprinkler system in ac-
cordance with Section 903.3.1.1.

3. Open parking garages.

704.10 Vertical exposure. For buildings on the same lot, ap-
proved protectives shall be provided in every opening that is
less than 15 feet (4572 mm) vertically above the roof of an ad-
joining building or adjacent structure that is within a horizontal
fire separation distance of 15 feet (4572 mm) of the wall in
which the opening is located.

Exception: Opening protectives are not required where the
roof construction has a fire-resistance rating of not less than
I hour for a minimum distance of 10 feet (3048 mm) from
the adjoining building and the entire length and span of the
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suppoiting elements for the fire-resistance-rated roof as-
sembly has a fire-resistance rating of not less than 1 hour,

704,11 Parapets, Parapets shall be provided on exterior walls
of buildings.

Exception: A parapet need not be provided on an exterior
wall where any of the following conditions exist;

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

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

3. Walls that terminate at roofs of not less than 2-hour
fire-resistance-rated construction or where the roof,
including the deck and supporting construction, is
constructed entively of noncombustible materials.

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

4.1. Where the roof/ceiling framing elements are
parallel to the walls, such framing and ele-
menis supporting such framing shall not be of
less than I-hour fire-resistance-rated con-
struction for a width of 4 feet (1220 mm) mea-
sured from the interior side of the wall for
Groups R and U and 10 feet (3048 mm) for
other occupancies,

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

4.3, Openings in the roof shall not be located
within 5 feet (1524 mm) of the 1-hour fire-re-
sistance-rated exterior wall for Groups R and
U and 10 feet (3048 mm) for other occupan-
cies.
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4.4. The entire building shall be provided with not
less than a Class B roof covering.

5. In occupancies of Groups R-2 and R-3 as applicable
in Section 101.2, both provided with a Class C roof
covering, the exterior wall shall be permitted to termi-
nate at the roof sheathing or deck in Types II1, IV and
V construction provided:

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

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

6. Where the wall is permitted to have at least 25 percent
of the exterior wall areas containing unprotected
openings based on the location from a lot line as deter-
mined in accordance with Section 704.8.

704.11.1 Parapet construction. Parapets shall have the
same fire-resistance rating as that required for the support-
ing wall, and on any side adjacent to a roof surface, shall
have noncombustible faces for the uppermost 18 inches
(457 mm), including counterflashing and coping materials.
The height of the parapet shall not be less than 30 inches
{762 mn1) above the point where the roof surface and the
wall intersect. Where the roof slopes toward a parapet at a
slope greater than two units vertical in 12 units horizontal
(16.7-percent slope), the parapet shall extend to the same
height as any portion of the roof within a fire separation dis-
tance where protection of wall openings is required, but in
no case shall the height be legs than 30 inches (762 mm).

704,12 Opening protection, Windows required to be pro-
tected in accordance with Section 704.8, 704.9, or 704.10 shall
comply with Section 714.3.7. Other openings required to be
protected with fire doors or shatters in accordance with Sec-
tions 704.8, 704.9 and 704.10 shall comply with Section 714.2,

Exception: Fire protective assemblies are not required
where the building is protected throughout by an automatic
sprinkler system and the exterior openings are protected by
an approved wafter curtain using automatic sprinklers ap-
proved for that use. The sprinklers and the water curtain
shall be installed in accordance with NFPA 13.

704.12.1 Unprotected openings. Where protected open-
ings are not required by Section 704, windows and doors
shall be constructed of any approved materials, Glazing
shall conform to the requirements of Chapters 24 and 26.

704.13 Joints. Joints made in or between exterior walls re-
guired by this section (o have a fire-resistance rating shall com-
ply with Section 712.

Exception: Joints in exterior walls that are permitted to
have unprotected openings.
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704.13.1 Voids. The void created at the intersection of a
floor/ceiling assembly and an exterior curtain wall assembly
shall be protected in accordance with Section 712.4.

704.14 Ducts and air transfer openings, Penetrations by air
ducts and air transfer openings in fire-resistance-rated exterior
walls required to have protected openings shall comply with
Section 715,

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

SECTION 705
FIRE WALLS

705.1 General. Each portion of a building separated by one or
more fire walls that comply with the provisions of this section
shall be considered a separate building. The extent and location
of such fire walls shall provide a complete separation. Where a
fire wall also separates groups that are required to be separated
by a fire barrier wall, the most restrictive requirements of each
separation shall apply, Fire walls located on property lines shall
also comply with Section 503.2. Such fire walls (party walls)
shall be constructed without openings.

705.2 Structural stability. Fire walls shall have sufficient
structural stability under fire conditions to allow collapse of
construction on either side without collapse of the wall for the
duration of time indicated by the required fire-resistance rating.

705.3 Materials. Fire walls shall be of any approved
noncombustible materials.

Exception: Buildings of Type V construction,

705.4 Fire-resistance rating, Fire walls shall have a fire-resis-
tance rating of not less than that required by Table 705 .4.

TABLE 705.4
FIRE WALL FIRE-RESISTANCE RATINGS

GROUP FiRE-RESISTANCE RATING (hours}
A B EH4LR1,R2,U »
F-1,H-3", H-5, M, §-1 3
H-1, H-2 40
F-2,5-2,R-3, R4 2

a. Walls shall be not less than 2-hour fire-resistance rated where separating
buildings of Type II or V construction.
b. For Group H-I, H-2 or H-3 buildings, also see Sections 415.4 and 415.5.

705.5 Horizontal continuity. Fire walls shall be continuous
from exterior wall to exterior wall and shall extend at least 18
inches (457 mm) beyond the exterior surface of exterior walls.

Exceptions:

1. Fire walls shall be permitted to terminate at the inte-
rior surface of combustible exterior sheathing or sid-
ing provided the exterior wall has a fire-resistance
rating of at least 1 hour for a horizontal distance of at
least 4 feet (1220 mm) on both sides of the fire wall.
Openings within such exterior walls shall be protected
by fire assemblies having a fire-protection rating of
not Jess than ¥/, hour.
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2. Fire walls shall be permitted to terminate at the inte-
rior surface of noncombustible exterior sheathing, ex-
terior siding or other noncombustible exterior finishes
provided the sheathing, siding, or other exterior
noncombustible finish extends a horizontal distance

705.5.1 ~ 705.6

tion for a distance not less than the depth of the pro-
jecting elements on both sides of the fire wall,
Openings within such exterior walls shail be pro-
tected by fire assemblies having a fire-protection
rating of not less than %/, hour.

of at least 4 feet (1220 mm) on both sides of the fire
wall.

3. Fire walls shall be permitted to terminate at the inte-

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

rior surface of noncombustible exterior sheathing
where the building on each side of the fire wall is pro-
tected by an automatic sprinkler system installed in
accordance with Section 903.3.1.1 or 903.3.1.2.

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

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

Exceptions:

1. Horizontal projecting elements without concealed
spaces provided the exterior wall behind and below
the projecting element has not less than 1-hour
fire-resistance-rated consfruction for a distance
not ess than the depth of the projecting element on
both sides of the fire wall. Openings within such
exterior walls shall be protected by fire assemblies
having a fire-protection rating of not less than ¥,
hour.

2. Noncombustible horizontal projecting elements
with concealed spaces, provided a minimom 1-
hour fire-resistance-rated wall extends through the
concealed space. The projecting element shall be
separated from the building by a minimum of 1-
hour fire-resistance-rated construction for a dis-
tance on each side of the fire wall equal to the depth
of the projecting element. The wall is notrequired
to extend under the projecting element where the
building exterior wall is not less than 1-hour fire-
resistance-rated for a distance on each side of the
fire wall equal to the depth of the projecting ele-
ment. Openings within such exterior walls shall be
protected by fire assemblies having a fire-protec-
tion rating of not less than %, hour.

3, For combustible horizontal projecting elements
with concealed spaces, the fire wall need only ex-
tend through the concealed space to the outer edges
of the projecting elements. The exterior wall be-
hind and below the projecting etement shall be of
not less than 1-hour fire-resistance-rated construc-
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Exceptions:

L. Stepped buildings in accordance with Section
705.6.1.

2. Two-hour walls shall be permitted to terminate at the
underside of the roof sheathing, deck or slab pro-
vided:

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

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

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

3. Inbuildings of Type I or Il construction, walls shall be
permitted to terminate at the underside of
noncombustible roof sheathing, deck, or slabs where
both buildings are provided with not less than a Class
B roof covering. Openings in the roof shall not be lo-
cated within 4 feet (1220 mm) of the fire wall.

4. Inbuildings of Types II1, TV and V construction, walls
shall be permitted to terminate at the underside of
noncombustible roof sheathing or decks where both
buildings are provided with not less than a Class B
roof covering. Openings in the roof shall not be lo-
cated within 4 feet (1220 mm) of the fire wall.

5. Inbuildings of Types I, TV and V construction, walls
shall be permitted to terminate at the underside of fire-
retardant-treated wooed within 4 feet (1220 mm) of
each side of the fire wall where both buildings are pro-
vided with not less than a Class B roof covering.
Openings in the roof shall not be located within 4 feet
(1220 mm) of the fire wall.

6. InGroups R-2 and R-3 as applicable in Section 101.2,
walls shall be permitted to terminate at the roof
sheathing or deck in Types ITI, I'V and V construction
provided:

6.1. The roof sheathing or deck is constructed of
approved noncombustible materials or of fire-
retardant-treated wood for a distance of 4 feet
(1220 mn) on both sides of the wall, or

6.2. The roof is protected with %, inch (15.9 mm)
Type X gypsum board directly beneath the un-
derside of the roof sheathing or deck, sup-
ported by a minimum of 2-inch (51 mm)
ledgers attached to the sides of the roof fram-
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ing members, for a minimum distance of 4
feet (1220 mm) on both sides of the fire wall,
and

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

6.4. The roof is covered with a minimum Class C
roof covering.

7. Buildings located above a parking garage designed in
accordance with Section 508.2(1) shall be permitted
to have the fire walls for the buildings located above
the parking garage extend from the horizontal separa-
tion between the parking garage and the buildings.

705.6.1 Stepped buildings. Where a fire wall serves as an
exterior wall for a building and separates buildings having
different roof levels, such wall shall terminate at a point not
less than 30 inches (762 mm) above the lower roof level,
provided the exterior wall for a height of 15 feet (4572 mm)
above the lower roof is not less than 1-hour fire-resistance-
rated construction from both sides with openings protected
by assemblies having a¥,-hour fire protection rating.

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

I. Thelower roof assembly within 10 feet (3048 mm)
of the wall has not less than a 1-hour fire-resistance
rating and the entire length and span of supporting
elements for the rated roof assembly has a fire-re-
sistance rating of not less than { hour.

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

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

705.8 Openings. Each opening through a fire wall shall be pro-
tected in accordance with Section 714.2 and shall not exceed
120 square feet (11 m?). The aggregate width of openings at any
floor level shall notexceed 25 percent of the length of the wall.

Exceptions:

1. Openings are not permitted in party walls constructed
in accordance with Section 503.2.

2. Openings shall not be limited to 120 square feet (11
m?) where both buildings are equipped throughout
with an automatic sprinkler system installed in accor-
dance with Section 903.3.1.1.

705.9 Penetrations. Penetrations through fire walls shall com-
ply with Section 711.

705.10 Joints. Joints made in or between fire walls shall com-
ply with Section 712.
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705.11 Ducts and air transfer openings. Ducts and air trans-
fer openings shall not penetrate fire walls.

Exception: Penetrations by ducts and air transfer openings
of fire walls that are not on a lot line shall be allowed pro-
vided the penetrations comply with Sections 711 and 715.
The size and aggregate width of all openings shall not ex-
ceed the limitations of Section 705.8,

Comm 62,0705 FIRE WALL IDENTIFICATION.

(1)Purpose. Pursuant to . 101,135, Stats., the purpose of
this section is to establish uniform standards for the iden-
tification of fire walls on the exterior of buildings,

(2)Municipal ordianance. A city, village or town may by
ordinance require owners to identify the location of a fire
wall at the exterior wall of a building with a sign.

(3)8ign requirements,

(a)General. The sign shall consist of three circles ar-
ranged vertically on the exterior wall, marking the
location of the fire wall and centered on the fire
wall. The circles shall either be affixed directly to
the surface of the building or may be placed on a
background material that is affixed to the building.

(b)Size of circle. Each circle shall be the same size.
The diameter of the circle shall be at least 1Y,
inches (38 min}, but no greater than 2 inches (51
i),

(e)Spacing. The circles shall be spaced an equal dis-
tance apart. The distance measured from the top of
the uppermost circle to the bottom of the lower-
most circle shall be no more than {2 inches (305
mimy),

(d)Color. The color of the circle shall be red, amber
(orange-yellow) or white (clear) and shall be re-
flective, The color of the circle shall contrast with
the color of the background.

SECTION 706
FIRE BARRIERS

706.1 General. Fire barriers used for separation of verticat exit
enclosures, exit passageways, horizontal exits or incidental use
areas, to separate different occupancies or to separate a single oc-
cupancy into different tire areas, shall comply with this section.

706.2 Materials, The walls and floor assemblies shall be of
materials permitted by the building type of construction.

706.3 Fire-resistance rating. The fire-resistance rating of the
walls and floor assemblies shall comply with this section,

706.3,1 Vertical exit enclosure, The fire-resistance rating
of the separation between building areas and a vertical exit
enclosure shall comply with Section 1005.3.2.

706.3.2 Exit passageway, The fire-resistance rating of the
separation between building areas and an exit passageway
shall comply with Section 10035.3.3.

706.3.3 Horizontal exit, The fire-resistance rating of the
separation between building areas connected by a horizontal
exit shall comply with Section [005.3.5.
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706.3.4 Incidental use areas. The fire barrier separating in-
cidental use areas shall have a fire-resistance rating of not
less than that indicated in Table 302.1.1.

706.3.5 Separation of occupancies. The fire barrier sepa-
rating mixed occupancies, or a single occupancy into differ-
ent fire areas, shall have a fire-resistance rating of not less
than that indicated in Section 302.3.3 based on the occupan-
cies being separated.

706.4 Continuity. Fire barriers shall extend from the top of the
floor/ceiling assembly below to the underside of the floor or
roof slab or deck above and shall be securely attached thereto.
These walls shall be continuous through concealed spaces such
as the space above a suspended ceiling. The supporting con-
struction shall be protected to afford the required fire-resis-
tance rating of the fire barrier supported except for -hour fire-
resistance-rated incidental vse area separations as required by
Table 302.1.1 in buildings of Types I1B, 1IIB and VB construc-
tion. Hollow vertical spaces within the fire barrier wall shall be
firestopped at every floor level,

Exceptions:

I. The maximum required fire-resistance rating for as-
semblies supporting fire barriers separating tank stor-
age as provided for in Section 415.7.2.1 shall be 2
hours, but not less than required by Table 601 for the
building construction type.

2. Shaftenclosure shall be permitted to terminate at a top
enclosure complying with Section 707.12.

706.5 Exterior walls, Where exterior walls serve as apartof a
required fire-resistance-rated enclosure, such walls shall com-
ply with the requirements of Section 704 for exterior walls and
the fire-resistance-rated enclosure requirements shall not ap-

ply.

Exception: Exterior walls required to be fire-resistance
rated in accordance with Section 1005.3.6.5.

706.6 Openings, Openings in a fire barrier wall shall be pro-
tected in accordance with Section 714. Openings shall be lim-
ited to a maximum aggregate width of 25 percent of the fength
of the wall, and the maximum area of any single opening shall
notexceed 120 square feet (11 m?). Openings in exit enclosures
shall also comply with Section 1005.3.4.

Exceptions:

1. Openings shall not be limited to 120 square feet ([ 1
m?) where adjoining fire areas are equipped through-
out with an automatic sprinkler system in accordance
with Section 903.3.1.1.

2. Fire doors serving an exit enclosure.

3. Openings shall not be limited to 120 square feet (11
m?) or an aggregate width of 25 percent of the length
of the wall where the opening protective assembly has
been tested in accordance with ASTME 119 and has a
minimum fire-resistance rating not less than the fire-
resistance rating of the wall.

706.7 Penetrations. Penetrations through fire barriers shall
comply with Section 711,

2002 WISCONSIN ENROLLED COMMERCIAL BUILDING CODE

706.3.4 - 707.2

706.7.1 Prohibited penetrations. Penetrations into an exit
enclosure shall only be ailowed when permitted by Section
1005.3.4.1.

706.8 Joints. Joints made in or between fire barriers shall com-
ply with Section 712.

746.9 Ducts and air transfer openings. Penetrations by ducts
and air transfer openings shall comply with Sections 711 and 715,

SECTION 707
SHAFT ENCLOSURES

707.1 General. The provisions of this section shall apply to
vertical shafts where such shafts are required to protect open-
ings and penetrations through floor/ceiling and roof/ceiling as-
semblies.

707.2 Shaft enclosure required. Openings through a
floor/ceiling assembly shall be protected by a shatt enclosure
complying with this section.

Exceptions:

1. A shaft enclosure is not required for openings totally
within an individval residential dwelling unit and
connecting four stories or less.

2. A shaft enclosure is not required in a building
equipped throughout with an automatic sprinkler sys-
tem in accordance with Section 903.3.1.1 for an esca-
lator opening or stairway which is not a portion of the
means of egress protected according to Item 2.1 or
2.2

2.1, Where the area of the floor opening between
stories does not exceed twice the horizontal
projected area of the escalator or stairway and
the opening is protected by a draft curtain and
closely spaced sprinklers in accordance with
INFPA 13, In other than Groups B and M, this
application is limited to openings that do not
connect more than four stories,

2.2. Where the opening is protected by approved
power-operated automatic shutters at every
floor penetrated. The shutters shall be of
noncombustible construction and have a fire-
resistance rating of not less than 1.5 hours,
The shutter shall be so constructed as to close
immediately upon the actuation of a smoke
detector installed in accordance with Section
907.10 and shall completely shut off the well
opening. Escalators shall cease operation
when the shutter begins to close. The shutter
shall operate at a speed of not more than 30
feet per minute (152.4 mm/s) and shall be
equipped with a sensitive leading edge to ar-
rest its progress where in contact with any ob-
stacle, and to continue its progress on release
therefrom.

3. A shaft enclosure is not required for penetrations by
pipe, tube, conduit, wire, cable, and vents protected in
accordance with Section 711.4.
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4. A shaft enclosure is not required for penetrations by
ducts protected in accordance with Section 711.4.
Grease ducts shall be protected in accordance with the
International Mechanical Code.

5. A shaft enclosure is not required for floor openings
complying with the provisions for covered malls or
atriums.

6. A shaft enclosure is not required for approved ma-
sonry chimneys, where annular space protection is
provided at each floor level in accordance with Sec-
tion 716.2.5.

7. In other than Groups 1-2 and 1-3, a shaft enclosure is
not required for a flooy opening that complies with the
following:

7.1, Does not connect more than two stories.

7.2. Is not part of the required means of egress sys-
tem except as permitted in Section [005.3.2.

7.3. Is not concealed within the building construc-
tion,

7.4. Is not open to a corridor in Group I and R oc-
cupancies,

7.5. Is not open to a corridor on nonsprinklered
floors in any occupancy.

7.6, Is separated from floor openings serving other
floors by construction conforming to required
shaft enclosures.

8. A shaft enclosure is not required for automobile
ramps in open parking garages and enclosed parking
garages construcied in accordance with Sections
406.3 and 406.4, respectively.

9. A shaft enclosure is not required for floor openings
between a mezzanine and the floor below.

10. A shaftenclosure is not required for joints protected
by a fire-resistant joint system in accordance with
Section 712.

11. Where permitted by other sections of this code.

707.3 Materials, The shaft enclosure shall be of materials per-
mitted by the building type of construction.

707.4 Fire-vesistance rating. Shaft enclosures including exit
enclosures shall have a fire-resistance rating of not less than 2
hours where connecting four stories or more and 1 hour where
connecting less than four stories. Shaft enclosures shall have a
fire-resistance rating not less than the floor assembly pene-
trated, but need not exceed 2 hours.

707.5 Continuity. Shaft enclosure walls shall extend from the
top of the floor/ceiling assembly below to the underside of the
floor or roof slab or deck above and shall be securely attached
thereto. These walls shall be continuous through concealed
spaces such as the space above a suspended ceiling. The sup-
porting construction shall be protected to afford the required
fire-resistance rating of the element supported. Hollow vertical
spaces within the shaft enclosure construction wall shall be
firestopped at every floor level,

707.6 Exterior walls. Where exterior walls serve as a part of a
required shaft enclosure, such walls shall comply with the re-
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guirements of Section 704 for exterior walls and the fire-
resistance-rated enclosure requirements shall not apply.

Exception: Exterior walls required to be fire-resistance
rated in accordance with Section 1005.3.6.5.

707.7 Openings. Openings in a shaft enclosure shall be pro-
tected in accordance with Section 714 as required for fire barri-
ers, Such openings shall be self-closing or automatic-closing
by smoke detection,

747.1.1 Prohibited openings. Openings other than those
necessary for the purpose of the shaft shall not be permitted
in shaft enclosures.

707.8 Penetrations, Penetrations in a shaft enclosure shall be
protected in accordance with Section 711 as required for fire
barriers.
70'7.8.1 Prohibited penetrations. Penetrations other than
those necessary for the purpose of the shaft shall not be per-
mitted in shaft enclosures, Ducts shall not penetrate exit
shaft enclosures,

Exception: Duct penetrations as permitted in Section
1005.3.4.1.

707.9 Joints. Joints in a shaft enclosure shall comply with Sec-
tion 712,

707.10 Ducts and air transfer openings. Penetrations of a
shaft enclosure by ducts and air transfer openings shall comply
with Sections 711 and 715.

74711 Enclosure at the bottom. Shafts that do not extend to
the bottom of the building or structure shall:

1. Be enclosed at the lowest level with construction of the
same fire-resistance rating as the lowest floor through
which the shaft passes, but not less than the rating re-
quired for the shaft enclosure;

2. Terminate in a room having a use related to the purpose
of the shaft. The room shall be separated from the re-
mainder of the building by construction having a fire-re-
sistance rating and opening protectives at least equal to
the protection required for the shaft enclosure; or

3. Beprotected by approved fire dampers installed in accor-
dance with their listing at the lowest floor level within the
shaft enclosure.

Exceptions:

I. The fire-resistance-rated room separation is not re-
quired provided there are no openings in or penetra-
tions of the shaft encloswre to the interior of the
building except at the bottom. The bottom: of the shaft
shall be closed off around the penetrating items with
materials permitted by Section 716.3.1 for
draftstopping, or the room shall be provided with an
approved automatic fire-suppression systemn.

2. A shaftenclosure containing a refuse chute or laundry
chute shall not be used for any other purpose and shall
terminate in aroom protected in accordance with Sec-
tion 707.13.4.

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

707.12 Enclosure at the fop. A shaft enclosure that does not
extend to the underside of the roof deck of the building shall
be enclosed at the top with construction of the same fire-resis-
tance rating as the topmost floor penetrated by the shaft, but
not less than the fire-resistance rating required for the shaft
enclosure,

7¢7.13 Refuse and laundry chutes. Refuse and laundry
chutes, access and termination rooms and incinerator rooms
shall meet the requirements of Sections 707.13.1 through
707.13.6.

Exception: Chutes serving and contained within a single
dwelling unit.

707.13.1 Refuse and laundry chufte enclosares. A shaft
enclosure containing a refuse or laundry chute shall not be
used for any other purpose and shall be enclosed in accor-
dance with Section 707.4. Openings into the shaft, including
those from access rooms and termination rooms, shall be
protected in accordance with this section and Section 714.
Openings into chutes shall not be located in exit access cor-
ridors. Opening protectives shall be self-closing or auto-
matic-closing upon the actuation of a smoke detector
installed in accordance with Section 907.10, except that
heat-activated closing devices shall be permitted between
the shaft and the termination room.

707.13.2 Materials. A shaft enclosure containing a refuse
or laundry chute shall be constructed of materials as permit-
ted by the building type of construction.

707.13.3 Refuse and laundry chute access rooms. Access
openings for refuse and laundry chutes shall be located in
rooms or compartments completely enclosed by construc-
tion that has a fire-resistance rating of not less than 1 hour
and openings into the access rooms shall be protected by
opening protectives having a fire protection rating of not
iess than 3/, hour and shall be self-closing or automatic-clos-
ing upon the detection of smoke.

767,13.4 Termination room, Refuse and laundry chutes
shall discharge into an enclosed room completely separated
from the remainder of building by construction that has a
fire resistance rating of not less than 1 hour and openings
into the termination room shail be protected by opening
protectives having a fire-protection rating of not less than ¥,
hour and shall be self-closing or automatic-closing upon the
detection of smoke. Refuse chutes shall not terminate in an
incinerator room. Refuse and laundry rooms that are not
provided with chutes need only comply with Table 302.1.1.

7077.13.5 Incinerator room. Incinerator rooms shall com-
ply with Table 302.1.1.

707.13.6 Automatic fire sprinkler system. An approved
automatic fire sprinkler system shall be installed in accor-
dance with Section 903.2.12.2,

707.14 Elevator and dumbwaiter shafts. Elevator hoistway
and dumbwaiter enclosures shall be constructed in accordance
with Section 707.4 and Chapter 30.
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707.14.1 Elevator lobby. Elevators opening into a fire-re-
sistance-rated corridor as required by Section 1004.3,2,1
shall be provided with an elevator lobby at each floor con-
taining such a corridor. The lobby shall completely separate
the elevators from the corridor by fire barriers and the re-
quired opening protection. Elevator lobbies shall have at
feast one means of egress complying with Chapter 10 and
other provisions within this code.

Exceptions:

1. In office buildings, separations are not required
from a street floor elevator lobby provided the en-
tire street floor is equipped with an automatic
sprinkler system in accordance with Section
903.3.1.1.

2. Blevators not required to be located in a shaft in ac-
cordance with Section 707.2.

3. Where additional doors are provided in accor-
dance with Section 3002.6.

4. In other than Groups I-2 and I-3, and buildings
more than four stories above the lowest level of fire
department vehicle access, lobby separation is not
required where the building, including the lobby
and corridors leading to the lobby, is protected by
an automatic sprinkler system installed throughout
inaccordance with Section 903.3.1.1 0r903.3.1.2.

SECTION 708
FIRE PARTITIONS

708.1 General. Wall assemblies installed as required by Sec-
tions 310.3, 402.7.2 and 1004.3.2.1 shall comply with this sec-
tion. These include:

1. Walls separating dwelling units.
2. Walls separating guestrooms in occupancies in
Group R-1.
3. Walls separating tenant spaces in covered mall buildings.
4. Corridor walls.

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

708.3 Fire-resistance rating, The fire-resistance rating of the
walls shall be 1 hour.

Exceptions:
1. Corridor walls as permitted by Table 1004.3.2.1.

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

708.4 Continuity. Fire partitions shall extend from the top of
the floor assernbly below to the underside of the floor or roof
slab or deck above or to the fire-resistance-rated floor/ceiling
or roof/ceiling assembly above, and shall be securely attached
thereto. If the partitions are not continuous to the deck, and
where constructed of combustible construction, the space be-
tween the ceiling and the deck above shall be fireblocked or
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draftstopped in accordance with Sections 716.2.1 and 716.3.1
at the partition line. The supporting construction shall be pro-
tected to afford the required fire-resistance rating of the wall
supported, except for tenant and guestroom separation walls
and exit access corridor walls in buildings of Types IIB, IIIB,
and VB construction.

Exceptions:

1. The wall need not be extended into the crawl space be-
low where the floor above the crawl] space has a mini-
mum 1-hour fire-resistance rating,

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

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

4. The fire partition separating tenant spaces in a mall,
complying with Section 402.7.2, are not required to
extend beyond the underside of a ceiling that is not
part of a fire-resistance-rated assembly, A wall is not
required in attic or ceiling spaces above tenant separa-
tion walls,

5. Fireblocking or draftstopping is not required at the
partition line in Group R-2 buildings that do not ex-
ceed four stories in height provided the attic space is
subdivided by draftstopping into areas not exceeding
3,000 square feet (279 m?) or above every two dwell-
ing units, whichever is smailer.

6. Fireblocking or draftstopping is not required at the
partition line in buildings equipped with an automatic
sprinkler system installed throughout in accordance
with Section 903.3.1.1 or 903.3.1.2 provided that au-
tomatic sprinklers are installed in combustible
floor/ceiling and rooffceiling spaces,

708.5 Exterior walls, Where exterior walls serve as a partof a
required fire-resistance-rated enclosure, such walls shall com-
ply with the requirements of Section 704 for exterior walls and
the fire-resistance-rated enclosure requirements shall not ap-

ply.

768.6 Openings. Openings in a fire partition shall be protected
in accordance with Section 714,

708.7 Penetrations. Penetrations through fire partitions shall
comply with Section 711.

708.8 Joints. Joints made in or between fire partitions shall
comply with Section 712.

708.9 Ducts and air transfer openings. Penetrations by ducts

and air transfer openings shall comply with Sections 711 and
715.
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SECTION 709
SMOKE BARRIERS

709.1 General. Smoke barriers shall comply with this section.

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

709.3 Fire-resistance rating. A 1-hour fire-resistance rating is
required for smoke barriers.

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

709.4 Continuity. Smoke barriers shall form an effective mem-
brane continuous from outside wall to outside wall and from
floor slab to floor or roof deck above, including continuity
through concealed spaces, such as those found above sus-
pended ceilings, and including interstitial structurat and me-
chanical spaces. The supporting construction shall be protected
to afford the required fire-resistance rating of the wall or floor
supported in buildings of other than Type IIB, IIIB or VB con-
struction,

Exception: Smoke barrier walls are not required in intersti-
tial spaces where such spaces are designed and constructed
with ceilings that provide resistance to the passage of fire
and smoke equivalent to that provided by the smoke barrier
walls,

709.5 Openings. Openings in a smoke barrier shall be pro-
tected in accordance with Section 714. Opening protectives
shall have a minimum fire-protection rating of 20 minutes,

Exception: In Group I-2, where such doors are installed
across corridors, a pair of opposite-swinging doors without
a center inullion shall be installed having vision panels with
approved tire-resistance-rated glazing materials in ap-
proved fire-resistance-rated frames, the area of which shall
not exceed that tested. The doors shall be close fitting within
operational tolerances, and shall not have undercuts, louvers
or grilles. The doors shalt have head and jamb stops, astra-
gals or rabbets at meelting edges and automatic-closing de-
vices. Positive-latching devices are not reqguired.

789.6 Penetrations. Penetrations through smoke barriers shall
comply with Section 711.

709.7 Joints. Joints made in or between smoke barriers shall
comply with Section 712,

709.8 Duct and air transfer epenings. Penetrations by duct
and air transter openings shall comply with Sections 711 and
715,

SECTION 710
HORIZONTAL ASSEMBLIES

710.1 General. Floor and roof assemblies required to have a
fire-resistance rating shall comply with this section.

710.2 Materials. The floor and roof assemblies shall be of ma-
terials permitted by the building type of construction.

710.3 Fire-resistance rating. The fire-resistance rating of
floor and roof assemblies shall not be less than that required by
the building type of construction. Where the floor assembly
separates occupancies, or separates a single occupancy into dif-
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ferent fire areas, the agsembly shall have a fire-resistance rating
of not less than that required by Section 302.3.3 based on the
occupancies separated. Floor assemblies separating dwelling
units or guestrooms shall be a minimum of 1-hour fire-resis-
tance-rated construction,

Exception: Dwelling unit and guestroom separations in
buildings of Types [IB, I1IB, and VB construction shall have
fire-resistance ratings of not less than !/, hour in buildings
equipped throughout with an antomatic sprinkler system in
accordance with Section 903.3.1.1.

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

'710.3.1.1 Access doors. Access doors shall be permitted
in such ceilings provided such doors are approved hori-
zontal assemnblies listed for such purpose.

710.3.2 Unusable space. In 1-hour fire-resistance-rated
floor construction, the ceiling membrane is not required to
be installed over unusable crawl spaces. In I-houwr fire-resis-
tance-rated roof construction, the floor membrane is not re-
quired to be installed where unusable attic space occurs
above,

710.4 Continuity. Assemblies shall be continnous without
openings, penetrations or joints except as permitted by this sec-
tion and Sections 707.2, 711.4 and 712. Skylights and other
penetrations through a fire-resistance-rated roof deck are per-
mitted to be unprotected, provided that the structural integrity
of the fire-resistance-rated roof construction is maintained. Un-
protected skylights shall not be permitted in roof construction
required to be fire-resistance rated in accordance with Section
704.10. The supporting construction shall be protected to af-
ford the required fire-resistance rating of the horizontal assem-
bly supported.

710.5 Penetrations. Penetrations through fire-resistance-rated
horizontal assemblies shall comply with Section 711,

710.6 Joints. Joints made in or between fire-resistance-rated
horizontal agsemblies shall comply with Section 712, The void
created at the intersection of a floor/ceiling assembiy and an ex-
terior curtain wall assembly shall be protected in accordance
with Section 712.4.

716.7 Duocts and air transfer openings. Penetrations by ducts
and air transfer openings shall comply with Sections 711 and
715.

SECTION 711
PENETRATIONS

711.1 Scope, The provisions of this section shall govern the
materials and methods of construction used to protect through
penetrations and membiane penetrations.

711.2 Installation details. Where sleeves are used, they shail
be securely fastened to the assembly penetrated. The space be-
tween the item contained in the sleeve and the sleeve itself and
any space between the sleeve and the assembly penetrated shall
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be protected in accordance with this section. Insulation and
coverings on or in the penetrating itern shall not penetrate the
assembly unless the specific material used has been tested as
patt of the assembly in accordance with this section,

711.3 Fire-resistance-rated walls, Penetrations into or
through fire walls, fire barriers, smoke barrier walls, and fire
partitions shall comply with this section.

711.3.1 Through penetrations. Through penetrations of
fire-resistance-rated walls shall comply with Section
711.3.1.1or711.3.1.2.

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

1. In concrete or masonry walls where the penetrat-
ing item is a maximum 6-inch (152 mm) nominal
diameter and the opening is a maximum 144
square inches (0.0929 m?), concrete, grout or mor-
tar shall be permitted where installed the full thick-
ness of the wall or the thickness required to
maintain the fire-resistance rating; or

2. The material used to fill the annular space shall
prevent the passage of flame and hot gases suffi-
cient to ignite cotton waste where subjected to
ASTM E 119 time temperature fire conditions un-
der a minimum positive pressure differential of
0.01 inch (2.49 Pa) of water at the location of the
penetration for the time period equivalent to the
fire-resistance rating of the construction pene-
trated.

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

711.3.1.2 Through-penetration firestop system,
Through penetrations shall be protected by an approved
penetration firestop system installed as tested in accor-
dance with ASTM E 814, with a minimum positive pres-
sure differential of 0.01 inch (2.49 Pa) of water and shall
have an F rating of not less than the required fire-resis-
tance rating of the wall penetrated,

711.3.2 Membrane penetrations. Membrane penetrations
shall comply with Section 711.3.1. Where walls and parti-
tions are required to have a minimum 1-hour fire-resistance
rating, recessed fixtures shall be installed such that the re-
quired fire resistance will not be reduced,

Exceptions:

1. Steel electrical boxes that do not exceed 16 square
inches (0.0103 m?) in area provided the total area
of such openings does not exceed 100 square
inches (0.0645 m?) for any 100 square feet (9.29
m?) of wall area. Outlet boxes on opposite sides of
the wall shall be separated as follows:

1.1. By a horizontal distance of not less than 24
inches (610 mm);

1.2, By ahorizontal distance of not less than the
depth of the wall cavity where the wall cav-
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ity is filled with cellulose loose-fill or min-
eral fiber insulation;

1.3. By solid fire-blocking in accordance with
Section 716.2.1; or

1.4. By other listed materials and methods.

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

3. The annular space created by the penetration of a
fire sprinkler provided it is covered by a metal es-
cutcheon plate.

711.3.3 Ducts and air transfer openings. Penetrations of
fire-resistance-rated walls by ducts and air transfer open-
ings that are not protected with fire dampers shall comply
with this section.

711.3.4 Dissimilar materials, Noncombustible penetrating
items shall not connect to combustible items beyond the
point of firestopping unless it can be demonstrated that the
fire-resistance integrity of the wall is maintained,

711.4 Horizontal assemblies. Penetrations of a floor,
floor/ceiling assembly or the ceiling membrane of a roof/ceil-
ing assembly shall be protected in accordance with Section
707. Penetrations permitted by Exceptions 3 and 4 of Section
707.2 shall comply with Sections 711.4.1 through 711.4.4.

711.4.1 Through penetrations. Through penetrations of
fire-resistance-rated horizontal assemblies shall comply
with Section 711.4.1.1 or 711.4.1.2,

Exceptions:

1. Penetrations by steel, ferrous or copper conduits,
pipes, tubes, vents, concrete, or masonry through a
single fire-resistance-rated floor assembly where
the annular space is protected with materials that
prevent the passage of flame and hot gases suffi-
clent to ignite cotton waste where subjected to
ASTM E 119 time temperature fire conditions un-
der a minimum positive pressure differential of
0.01 inch (2.49 Pa) of water at the location of the
penetration for the time period equivalent to the
fire-resistance rating of the construction pene-
trated. Penetrating items with a maximum 6 inch
(152 mm) nominal diameter shall not be limited to
the penetration of a single fire-resistance-rated
floor assembly provided that the area of the pene-
tration does not exceed 144 square inches (92 900
mm?}inany 100 square feet (9.3 m?) of floor area.

2. Penetrations in a single concrete floor by steel, fer-
rous or copper conduits, pipes, tubes and vents
with a maximum 6 inch (152 mm) nominal diame-
ter provided concrete, grout or mortar is installed
the full thickness of the floor or the thickness re-
quired to maintain the fire-resistance rating. The
penetrating items with a maximum 6 inch (152
mm) nominal diameter shall not be limited to the
penetration of a single concrete floor provided that
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the area of the penetration does not exceed 144
square inches (0.0929 m?).

3. Electrical outlet boxes of any material are permit-
ted provided that such boxes are tested for use in
fire-resistance-rated assemblies and installed in
accordance with the tested assembly.

711.4.1.1 Fire-resistance-rated assemblies. Penetra-
tions shall be installed as tested in the approved fire-re-
sistance-rated assembly.

711.4.1.2 Through-penetration firestop system.
Through penetrations shall be protected by an approved
through-penetration firestop system installed and tested
in accordance with ASTM E 814, with a minimum posi-
tive pressure differential of 0.01 inch (2.49 Pa) of water.
The system shall have an F rating and a T rating of not
less than 1 hour but not less than the required rating of the
floor penetrated.

Exception: Floor penetrations contained and located
within the cavity of a wall do not require a T rating.

7i1.4.2 Membrane penetrations. Penetrations of mem-
branes that are part of a fire-resistance-rated horizontal as-
sembly shall comply with Section 711.4.1.1 or 711.4.1.2.
Where floor/ceiling assemblies are required to have a mini-
mum E-hour fire-resistance rating, recessed fixtures shall be
installed such that the required fire resistance will not be re-
duced.

Exceptions:

1. Membrane penetrations by steel, ferrous or copper
conduits, electrical outlet boxes, pipes, (ubes,
vents, concrefe, or masonry penetrating items
where the annular space is protected in accordance
with Section 711.4.1 or is protected to prevent the
free passage of flame and the products of combus-
tion. Such penetrations shall not exceed an aggre-
gate area of 100 square inches (64 500 mm?) in any
100 square feet (9.3 m?) of ceiling area in assem-
blies tested without penetrations.

2. Membrane penetrations by listed electrical outlet
boxes of any material are permitted provided such
boxes have been tested for use in fire-resistance-
rated assemblies and are installed in accordance
with the instructions included in the listing.

3. The annular space created by the penefration of a
fire sprinkler provided it is covered by a metal es-
cutcheon plate.

711.4.3 Nonfire-resistance-rated assemblies. Penetra-
tions of horizontal assemblies without a required fire-resis-
tance rating shall meet the requirements of Section 707 or
shall comply with Sections 711.4.3.1 through 711.4.3.2.

711.4.3.1 Noncombustible penetrating items.
Noncombustible penetrating items that connect not more
than three stories are permitted provided that the annular
space is filled with an approved noncombustible material
to resist the free passage of flame and the products of
combustion.
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711.4.3.2 Penetrating items. Penetrating items that con-
nect not more than two stories are permitted provided
that the annular space is filled with an approved material
to resist the free passage of flame and the products of
combustion.

711.4.4 Ducts and air transfer openings. Penetrations of
horizontal assemblies by ducts and air transfer openings that
are not required to have dampers shall comply with this sec-
tion. Ducts and air transfer openings that are protected with
dampers shall comply with Section 715.

711.4.5 Dissimilar materials. Noncombustible penetrating
iterns shall not connect to combustible materials beyond the
point of firestopping unless it can be demonstrated that the
fire-resistance integrity of the horizontal assembly is main-
tained.

711.4.6 Floor fire doors. Floor fire doors used to protect
openings in fire-resistance-rated floors shall be tested in the
horizontal position in accordance with ASTM E 119, and
shall achieve a fire-resistance rating not less than the assem-
bly being penetrated. Floor fire doors shall be labeled by an
approved agency.

SECTION 712
FIRE-RESISTANT JOINT SYSTEMS

7121 General. Joints installed in or between fire-resistance-
rated walls, floor or floor/ceiling assemblies and roofs or
roof/ceiling assemblies shall be protected by an approved fire-
resistant joint system designed to resist the passage of fire fora
time period not less than the required five-resistance rating of
the wall, floor or roof in or between which it is installed, Fire-
resistant joint systems shall be tested in accordance with Sec-
tion 712.3. The void created at the intersection of a floorfceiling
assembly and an exterior curtain wall assembly shall be pro-
tected in accordance with Section 712.4.

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

1. Floors within a single dwelling unit.

2. Floors where the joint is protected by a shaft enclosure
in accordance with Section 707.

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

. Floors within malls.
. Floors within open parking structures.
. Mezzanine floors.

-~ O

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

o0

. Roofs where openings are permitted.

9. Control joints not exceeding a maximum width of
0.625 inch (15.9 mm) and tested in accordance with
ASTM E 119,

712.2 Installation, Fire-resistant joint systems shall be se-
curely installed in or on the joint for its entire length so as not to
dislodge, loosen or otherwise impair its ability to accommodate
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expected building movements and to resist the passage of fire
and hot gases.

712.3 [Comm 62.4712] Fire test criteria. Fire-resistant joint
systems shall be tested in accordance with the requirements of
UL 2079. Nonsymimetrical wall joint systems shall be tested
with both faces exposed to the furnace, and the assigned fire-re-
sistance rating shall be the shortest duration obtained from the
two tests. When evidence is furnished to show that the wall was
tested with the least fire-resistant side exposed to the furnace,
the wall need not be subjected to tests from the opposite side.

Exception: For exterior walls with a horizontal fire separa-
tion distance greater than 5 feet {1524 mm), the joint system
shall be required to be tested for interior fire exposure only.

712.4 Exterior curtain wall/floor intersection. Where fire-
resistance-rated floor or floor/ceiling assemblies are required,
voids created at the intersection of the exterior curtain wall as-
semblies and such floor assemblies shall be sealed with an ap-
proved material. Such material shall be securely installed and
capable of preventing the passage of flame and hot gases suffi-
cient to ignite cotton waste where subjected to ASTM E 119
time-temperature fire conditions under a minimum positive
pressure differential of 0.01 inch (0.254 mm) of water column
(2.5 Pa) for the time period at least equal to the fire-resistance
rating of the floor assembly.

SECTION 713
FIBRE-RESISTANCE RATING OF
STRUCTURAL MEMBERS

713.1 Requirements. The fire-resistance rating of structural
members and assemblies shall comply with the requirements
for the type of construction and shall not be less than the rating
required for the fire-resistance-rated assemblies supported.

Exception: Fire barriers and fire partitions as provided in
Sections 706.4 and 708.4, respectively.

713.2 Protection of stractural members. Protection of col-
umns, girders, trusses, beams, lintels or other structural mem-
bers that are required to have a fire-resistance rating shall
comply with this section,

713.2.1 Individual protection. Columns, girders, tiisses,
beams, lintels or other structural members that are required
to have a fire-resistance rating and that support more than
two floors or one floor and roof, or support a load-bearing
wall or a nonload-bearing wall more than two stories high,
shall be individually protected on all sides for the full length
with materials having the required fire-resistance rating.
Other structural members required to have a fire-resistance
rating shall be protected by individual encasement, by a
membrane or ceiling protection as specified in Section 710,
or by a combination of both. Columns shall also comply
with Section 713.2.2.

713.2.2 Column protection above ceilings. Where col-
umns require a fire-resistance rating, the entire colomn, in-
cluding its connections to beams or girders, shall be
protected. Where the column extends through a ceiling, fire
resistance of the column shall be continuouws from the top of
the floor through the ceiling space to the top of the column,
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713.2.3 Truss protection. The required thickness and con-
struction of fire-resistance-rated assemblies enclosing
trusses shall be based on the results of full-scale tests or
combinations of tests on truss components or on approved
calculations based on such tests that satisfactorily demon-
strate that the assembly has the required fire resistance.

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

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

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

713.4 Impact protection. Where the fire protective cover-
ing of a structural member is subject to impact damage from
moving vehicles, the handling of merchandise or other activ-
ity, the fire protective covering shall be protected by corner
guards or by a substantial jacket of metal or other
noncombustible material to a height adequate to provide full
protection, but not less than 5 feet (1524 num) from the fin-
ished floor.

713.5 Exterior structural members. Structural members lo-
cated in exterior walls or along the outer lines of a building or
structure shall be protected as required by Table 601 for exte-
rior load-bearing walls based on the type of construction,
Structural frame elements in an exterior wall that is located
where openings are not permitted or where protection of open-
ingsis required shall be protected against external fire exposure
as required for exterior bearing walls or the structural frame,
whichever is greater.

713.6 Bottom fiange protection. Fire protection is not re-
quired at the bottom flange of lintels, shelf angles and plates,
spanning not more than 6 feet (1829 mm) whether part of the
structural frame or not, and from the bottom flange of lintels,
shelf angles and plates not part of the structural frame, regard-
[ess of span.

SECTION 714
OPENING PROTECTIVES

714.1 General. Opening protectives required by other sections
of this code shall comply with the provisions of this section.

714.2 Fire door and shutter assemblies. Approved fire door
and fire shutter assemblies shall be constructed of any material
or assembly of component materials that conforms to the test
requirements of Section 714.2.1, 714.2.2 or 714,2.3 and the
fire-protection rating indicated in Table 714.2. Fire door as-
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semblies and shutters shall be installed in accordance with the
provisions of this section and NFPA 80.

Exceptions:

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

2. Floor fire doors shall comply with Section 711.4.6.

TABLE 714.2
OPENING PROTECTIVE FIRE-PROTECTION RATINGS
MINIMUM
REQUIRED OPENING
ASSEMBLY | PROTECTION
RATING ASSEMBLY
TYPE OF ASSEMBLY {hours) (hours)
Fire walls and fire barriers having a 4 3
required fire-resistance rating greater 3 b
than 1 hour 2 14,
1Y, 1Y,
Fire barriers of 1-hour fire-resistance-
rated construction:
Shatt and exit enclosure walls 1 1
Other fire barriers 1 3,
Fire partitions:
Exit access corridor enclosure wall 1 Iy
Other fire partitions I 3,
Exterior walls 3 1,
1 i,

a, For tesling requirements, see Section 714.2.3,

b. Two doors, each with a fire-protection rating of 1.5 howrs, installed on oppo-
site sides of the same opening in a fire wall, shall be deemed equivalent in
fire-protection rating to one 3-hour fire door.

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

714.2.2 Other types of doors. Other types of doogs, includ-
ing swinging elevator doors, shall be tested in accordance
with NFPA 252 or UL 10B. The pressure in the furnace shall
be maintained as nearly equal to the atmospheric pressure as
possible. Once established, the pressure shall be maintained
during the entire test period.

714.2,3 Doors in corridors and smoke barriers, Fire
doors required to have a minimum fire-protection rating of
20 minutes where located in corridor walls or smoke bartier
walls having a fire-resistance rating in accordance with Ta-
ble 714,2 shall be tested in accordance with NFPA 252 or
UL 10C without the hose stream test, If a 20-minute fire
door or fire door assembly contains glazing material, the
glazing material in the door itself shall have a minimum fire-
protection rating of 20 minutes and be exempt from the hose
stream test, Glazing material in any other part of the door as-
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sembly, including transom lites and sidelites, shall be tested
in accordance with NFPA 257, including the hose stream
test, in accordance with Section 714.3. Fire doors shall also
meet the requirements for a smoke- and draft-control door
assembly tested in accordance with UL 1784 with an artifi-
cial bottom seal installed across the full width of the bottom
of the door assembly. The air leakage rate of the door assem-
bly shall not exceed 3.0 cfm per square foot (0.01524
m¥/slm?) of door opening at 0,10 inch (24.9 Pa) of water for
both the ambient temperature and elevated temperature
tests. Louvers shall be prohibited.

Exceptions:

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

2, Cortridor doors in occupancies of Group I-2 shall
be in accordance with Section 407.3.1,

3. Unprotected openings shall be permitted for corri-
dors in multitheater complexes where each motion
picture auditoriuim has at least one-half of its re-
quired exit or exit access doorways opening di-
rectly to the exterior or into an exit passageway.

714.2.4 Doors in exit enclosures. Fire door agsemblies in
exit enclosures shall have a maximum transmitted tempera-
ture end point of not more than 450°F (232°C) above ambi-
ent at the end of 30 minutes of standard fire test exposure.

Exception: The maximum transmitted temperature end
point is not required in buildings equipped throughout
with an automatic sprinkler system installed in accor-
dance with Section 903.3,1.1 or 903.3.1.2.

714.2.4.1 Glazing in doors. Fire-protection-rated glaz-
ing in excess of 100 square inches (0.065 m?) shall be
permitted in fire door assemblies when tested in accor-
dance with NFPA 252 as components of the door assem-
blies and not as glass lights, and shall have a maximum
transmitted temperature end point of 450°F (232°C) in
accordance with Section 714.2.4,

Exception: The maximum transmitted temperature
end point is not required in buildings equipped
throughout with an automatic sprinkler system in-
stalled in accordance with Section 903.3.1.1 or
903.3.1.2.

714.2.5 Labeled protective assemblies., Fire door assem-
blies shall be Jabeled by an approved agency.

714,2.5.1 Labeling requirements. Fire doors shall be
labeled showing the name of the manutacturer, the name
of the third-party inspection agency, the fire-protection
rating and, where required for fire doors in exit enclo-
sures by Section 714.2.4, the maximuim transmitted tem-
perature end point. Smoke and draft control doors
complying with UL 1784 shall be labeled as a smoke and
draft control door. Labels shall be approved and perma-
nently affixed. The label shali be applied at the factory
where fabrication and assembly are performed.
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714.2.5.2 Oversized doors. Oversized fire doors shall
bear an oversized fire door label by an approved agency
or shall be provided with a certificate of inspection fur-
nished by an approved testing agency for such oversized
doors, When a certificate of inspection is furnished by an
approved testing agency, the certificate shall state that
the door conforms to the requirements of design, materi-
als and construction, but has not been subjected to the fire
test.

714.2.6 Glazing material. Fire-protection-rated glazing
conforming to the opening protection requirements in Sec-
tion 714,2 shall be permitted in fire door assemblies.

714.2.6.1 Size limitations. Wired glass used in fire doors
shali comply with Table 714.3.2. Other fire-protection-
rated glazing shall comply with the size limitations of
NFPA 80.

Exceptions:

1. Fire-protection-rated glazing in fire doors lo-
cated in fire walls shall be prohibited except
that where serving as a horizontal exit, a self-
closing swinging door shall be permitted to
have a vision panel of not more than 100 square
inches (0.065 m?) without a dimension exceed-
ing 10 inches (254 mm).

2. Fire-protection-rated glazing shall not be in-
statled in fire doors having a 1'/,-hour fire pro-
tection rating intended for installation in fire
barriers, unless the glazing is not more than 100
square inches (0,065 m?) in area.

714.2.6.2 Exit and elevator protectives. Approved fire-
protection-rated glazing used in fire doors in elevator and
stairway shaft enclosures shall be so located as to furnish
clear vision of the passageway or approach to the eleva-
tor or stairway.

714.2.6.3 Labeling. Fire-protection-rated glazing shall
bear a label or other identification showing the name of
the manufacturer, the test standard and the fire-protec-
tion rating. Such label or other identification shall be is-
sued by an approved agency and shall be permanently
affixed.

714.2.6.4 Safety glazing, Fire-protection-rated glazing
installed in fire doors or fire window assemblies in areas
subject to human impact in hazardous locations shall
comply with Chapter 24,

714.2.7 Door clesing. Fire doors shall be self-closing or au-
tomatic-closing in accordance with this section.

Exception: Fire doors located in common walls separat-
ing guestrooms in Group R-1 hotels and motels shall be
permitted without automatic-closing or self-closing de-
vices,

714.2.7.1 Latch required. Unless otherwise specifically
permitted, single fire doors and both leaves of pairs of
side-hinged swinging fire doors shall be provided with
an active latch bolt that will secure the door when it is
closed.
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714.2.7.2 Automatic-closing fire door assemblies. Au-
tomatic-closing fire door assemblies shall be self-closing
in accordance with NFPA 80.

714.2.7.3 Smoke-activated doors. Automatic-closing
fire doors installed in the following locations shall be
antomatic-closing by the actuation of smoke detectors
installed in accordance with Section 907.10 or by loss
of power to the smoke detector or hold-open device.
Fire doors that are automatic-closing by smoke detec-
tion shall not have more than a 10-second delay before
the door starts to close after the smoke detector is actu-
ated.

1. Doors installed across a corridor.
2. Doors that protect openings in horizontal exits, ex-
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pressute plane shall be maintained at that height for the bal-
ance of the test.

714.3.2 Wired glass. Steel window frame assemblies of
0.125-inch (3.2 mm) minimum solid section or of not less
than nominal 0.048-inch-thick (1.2 mm) formed sheet steel
members fabricated by pressing, mitering, riveting, inter-
locking or welding and having provision for glazing with 1/,
inch (6.4 mm) wired glass where securely installed in the
building construction and glazed with Y/, inch (6.4 mm) Ia-
beled wired glass shall be deemed to meet the requirements
for a%,-hour fire window assembly. Wired glass panels shall
conform to the size limitations set forth in Table 714.3.2,

its or exit access corridors required to be of fire-re-
sistance-rated construction.

3. Doors that protect openings in walls required to be
fire-resistance rated by Table 302.1.1.

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

5. Doors installed in fire partitions in accordance
with Section 708.6,

0. Doors installed in a fire wall in accordance with
Section 705.8.

714.2.7.4 Doors in pedestrian ways. Vertical sliding or

TABLE 714.3.2
LIMITING SIZES OF WIRED GLASS PANELS
OPENING FIRE MAXIMUM MAXIMUM
PROTECTION MAXIMUM AREA HEIGHT WIDTH
RATING {sgjuare inches) {inches) (inches)
3 hours 0 0 0
1 " B
1 /2-1]‘01“ doors in 0 0 0
exterior walls
1 and 1", hours 100 33 10
¥/ hour 1,296 54 54
20 minutes Not Limited | Not Limited | Not Limited
Fire window 1,296 54 54
assemblies

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

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

714.2.9 Rolling fire shutters. Where fire shutters of the
rolling type are installed, such shutters shall include ap-
proved automatic-closing devices,

714.3 Fire-protection-rated glazing, Glazing in fire window
assemblies shall be fire-protection rated in accordance with
this section. Glazing in fire doors shall comply with Section
714.2.6. Fire-protection-rated glazing installed as an opening
protective in fire partitions and fire barriers shall be tested in ac-
cordance with and shall meet the acceptance criteria of NFPA
257 for a fire-protection rating of 45 minutes. Fire-protection-
rated glazing shall also comply with NFPA 80. Fire-protection-
rated glazing required in accordance with Section 704.12 for
exterior wall opening profection shail be tested in accordance
with and shall meet the acceptance criteria of NFPA 257 for a
fire-protection rating as required in Section 714.3.7.

Exception: Wired glass in accordance with Section
714.3.2.

714.3.1 Testing under positive pressure. NFPA 257 shall
evaluate fire-protection-rated glazing under positive pres-
sure. Within the first 10 minutes of a test, the pressure in the
furnace shall be adjusted so at least two-thirds of the test
specimen is above the neufral pressure plane, and the neutral
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714.3.3 Nonwired glass. Glazing other than wired glass in
fire window assemblies shall be fire-protection-rated glaz-
ing installed in accordance with and complying with the size
limitations set forth in NFPA 80.

714.3.4 Installation, Fire-protection-rated glazing shall be
in the fixed position or be automatic-closing and shall be in-
stalled in approved frames.

714.3.5 Window mullions. Metal mullions that exceed a
nominal height of 12 feet (3658 mumn) shall be protected with
materials to afford the same fire-resistance rating as re-
quired for the walil construction in which the protective is lo-
cated.

714.3.6 Interior fire window assemblies. Fire-protection-
rated glazing vsed in fire window assemblies located in fire
partitions and fire barriers shall be limited to use in assem-
blies with a maximuom fire-resistance rating of | hour in ac-
cordance with this section,

714.3.6.1 Where permitted. Fire-protection-rated glaz-
ing shall be limited to fire partitions designed in accor-
dance with Section 708 and fire barriers utilized in the
applications set forth in Sections 706.3.4 and 706.3.5
where the fire-resistance rating does not exceed 1 hour.

714.3.6.2 Size limitations. The total area of windows
shall not exceed 25 percent of the area of a common wall
with any room,

714.3.7 Exterior fire window assemblies. Exterior open-
ings, other than doors, required to be protected by Section
704.12, where located in a wall required by Table 602 to
have a fire-resistance rating of greater than 1 hour, shall be
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protected with an assembly having a fire-protection rating
of not less than 1!/, hours. Exterior openings required to be
profected by Section 704.8, where located in a wall required
by Table 602 to have a fire-resistance rating of 1 houy, shall
be protected with an assembly having a fire-protection rat-
ing of not less than 3/, hour. Extertor openings required to be
protected by Section 704.9 or 704. 10 shall be protected with
an assembly having a fire-protection rating of not less than
3, hour. Openings in nonfire-resistance-rated exterior wall
assemblies that require protection in accordance with Sec-
tions 704.8, 704.9 or 704.10 shall have a fire-protection rat-
ing of not less than ¥, hour.

714.3.8 Fire-resistance-rated glazing. Fire-resistance-
rated glazing tested as part of a fire-resistance-rated wall as-
sembly in accordance with ASTM E 119 shall be permitted
where the required fire-resistance rating of the wall exceeds
1 hour in applications set forth in Sections 714.3.6 and
714.3.6.1 and shall have a fire-resistance rating equal to the
fire-resistance rating required for the wall. The window area
size limitations set forth in Section 714.3.6.2 shall not apply
to such fire-resistance-rated assemblies tested in accor-
dance with ASTM E 119,

714.3.9 Labeling requirements. Fire-protection-rated and
fire-resistance-rated glazing shall bear a label or other iden-
tification showing the name of the manufacturer, the test
standard, and the fire protection or fire-resistance rating.
Such label or identification shall be issued by an approved
agency and shall be permanently affixed.

SECTION 715
DUCTS AND AIR TRANSFER OPENINGS

715.1 General. The provisions of this section shall govern the
protection of ducts and air transfer openings in fire-resistance-
rated assemblies.

715.1.1 Ducts and air transfer openings without damp-
ers. Ducts and air transfer openings that penetrate fire-resis-
tance-rated assemblies and are not required by this section
to have dampers shall comply with the requirements of Sec-
tion 711.

715.2 Installatien. Fire dampers, smoke dampers, combina-
tion fire/smoke dampers and ceiling dampers located within air
distribution and smoke-control systems shall be installed in ac-
cordance with the requirements of this section, the manufac-
turer’s installation instructions and listing.

715.2.1 Smoke-control system. Where the installation of a
fire damper will interfere with the operation of a required
smoke control system in accordance with Section 909, ap-
proved alternative protection shall be utilized.

715.,2.2 Hazardous exhaust ducts. Fire dampers for haz-
ardous exhaust duct systems shall comply with the Interna-
tional Mechanical Code.

715.3 Damper testing and ratings. Dampers shatl be listed
and bear the label of an approved testing agency indicating
compliance with the standards in this section, Fire dampers
shall comply with the requirements of UL 5535. Only fire damp-
ers labeled foruse in dynamic systems shall be installedin heat-
ing, ventilation and air-conditioning systems designed to
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operate with fans on during a fire. Smoke dampers shall com-
ply with the requirements of UL 555S. Combination
fire/smoke dampers shall comply with the requirements of both
UL 555 and UL 5558. Ceiling radiation dampers shall comply
with the requirements of UL 555C.

715.3.1 Fire-protection rating. Fire dampers shall have the
minimum fire-protection rating specified in Table 715.3.1
for the type of penetration.

TABLE 715.3.1
FIRE DAMPER RATING

MINIMUM DAMPER RATING
TYPE OF PENETRATION {hour)
Less than 3-hour fire-resistance-rated 15
assemblies ’
3-hour or greater fire-resistance-rated 3
assemblies

715.3.1.1 Fire damper actuation device. The fire
damper actuating device shall meet one of the following
requirements:

1. The operating temperature shall be approximately
30°F (10°C) above the normal temperature within
the duct system, but not less than 160°F (71°C),

2. The operating temperature shall be not more than
286°F (141°C) where located in a smoke control
system complying with Section 909.

3. Where a combination fire/smoke damper is lo-
cated in a smoke-control system complying with
Section 909, the operating temperature rating shall
be approximately 30°F (10°C) above the maxi-
mum simoke control system designed operating
temperature, or a maximum temperature of 350°F
{177°C). The temperature shall not exceed the UL
5558 degradation test temperature rating for a
combination fire/smoke damper.

715.3.2 Smoke damper ratings. Smoke damper leakage
ratings shall not be less than Class I1. Elevated temperature
ratings shall not be less than 250°F (121°C).

715.3.2.1 Smoke damper actuation methoeds. The
smoke damper shall close upon actuation of a listed
smoke detector or detectors installed in accordance with
Section 907.10 and one of the following methods, as ap-
plicable:

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

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

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

5. Where a total-coverage smoke detector system is
provided within areas served by an HVAC system,
dampers shall be permitted to be controlled by the
smoke detection system.

715.4 Access and identification. Fire and smoke dampers
shall be provided with an approved means of access, large
enough to pernit inspection and maintenance of the damper
and its operating parts. The access shall not affect the integrity
of fire-resistance-rated assemblies. The access openings shall
not reduce the fire-resistance rating of the assembly. Access
points shall be permanently identified on the exterior by a label
having letters not less than 0.5 inch (12,7 mm) in height read-
ing: SMOKE DAMPER or FIRE DAMPER. Access doors in
ducts shall be tight fitting and suvitable for the required duct
construction,

715.5 Where required, Fire dampers, smoke dampers, combi-
nation fire/smoke dampers and ceiling radiation dampers shall
be provided at the locations prescribed in this section, Where
an assembly is required to have both fire dampers and smoke
dampers, combination fire/smoke dampers or a fire damper and
a sroke damper shall be required.

715.5.1 Fire walls. Ducts and air transfer openings permit-
ted in fire walls in accordance with Section 705.11 shall be
protected with approved fire dampers installed in accor-
dance with their listing,

715.5.2 Fire barriers. Duct and air transfer openings of fire
barriers shall be protected with approved fire dampers in-
stailed in accordance with their listing,

Exception: Fire dampers ave not required at penetrations
of fire barriers where any of the foliowing apply:

1, Penetrations are tested in accordance with ASTM
E [19 as part of the fire-resistance rated assembly.

2. Ducts are used as part of an approved smoke-con-
trol system in accordance with Section 909,

3. Such walls are penetrated by ducted HVAC sys-
tems, have a required fire-resistance rating of |
hour or less, are in areas of other than Group H and
are in buildings equipped throughout with an auto-
matic sprinkler system in accordance with Section
903.3.1.1 or 903.3,1.2,

715.5.3 Shaft enclosures. Ducts and air transfer openings
shall not penetrate a shaft serving as an exit enclosure except
as permitted by Section 1005.3.4.1.

715.5.3.1 Penetrations of shaft enclosures, Shaft en-
closures that are permitted to be penetrated by ducts and
air transfer openings shall be protected with approved
fire and smoke dampers installed in accordance with
their listing,
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Exception: Fire dampers are not required at penetra-
tions of shafts where:

I. Steel exhaust subducts extend at feast 22 inches
(559 mm) vertically in exhaust shafts provided
there is a continuous airflow upward to the out-
side.

2. Penetrations are tested in accordance with
ASTME 119 as part of the fire-resistance rated
assembly

3. Ducts are used as part of an approved smoke-
control system in accordance with Section 969.

4. The penetrations are in parking garage exhaust
or supply shafts that are separated from other
building shafts by not less than 2-hour fire-re-
sistance-rated construction.

715.5.4 Fire partitions. Duct penetrations in fire partitions
shall be protected with approved fire dampers installed in
accordance with their listing.

Exception: In occupancies other than Group H, fire
dampers are not required where any of the following ap-

ply:
1. The partitions are tenant separation and corridor
walls in buildings equipped throughout with an au-

tomatic sprinkler system in accordance with Sec-
tion 903.3.1.1 or 903.3.1.2.

2. The duct system is constructed of approved materi-
als in accordance with the International Mechani-
cal Code and the duct penetrating the wall meets
all of the following minimum requirements:

2.1, The duct shall not exceed 100 square
inches (0.06 m?),

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

2.3. The duet shalf not have openings that com-
municate the corridor with adjacent spaces
0f TOOmS,

2.4, The duct shall be installed above a ceiling,

2.5. The duct shall not terminate at a wall regis-
ter in the fire-resistance-rated wall,

715.5.4.1 Corridors, A listed smoke damper designed to
resist the passage of smoke shall be provided at each
point a duct or air transfer opening penetrates a corridor
enclosure required to have smolke and draft control doors
in accordance with Section 714.2.3.

Exceptions:

1. Smoke dampers are not required where the
building is equipped throughout with an ap-
proved smoke-control system in accordance
with Section 909, and smoke dampers are not
necessary for the operation and control of the
systen.

2. Smoke dampers are not required in corridor
penetrations where the duct is constructed of
steel not less than 0.019-inch (0.48 mm) in
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thickness and there are no openings serving the
corridor.
715.5.5 Smoke barriers. A listed smoke damper designed

to resist the passage of smoke shall be provided at each point
a duct or air transfer opening penetrates a smoke barrier.

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

Comm 62,0715 Exception: Smoke dampers are not re-
quired in Group I-2 duct penetrations of smoke barriers
in fully ducted HVAC systems.

715.6 Horizontal assemblies. Penetrations by ducts and air
transfer openings of a floor, floor/ceiling assembly or the ceil-
ing membrane of a roof/ceiling assembly shall be protected by
a shaft enclosure that complies with Section 707 or shall com-
ply with this section.

715.6.1 Through penetrations. In occupancies other than
Groups I-2 and I-3, a duct and air transfer opening system
constructed of approved materials in accordance with the
International Mechanical Code that penetrates a fire-resis-
tance-rated floor/ceiling assembly that connects not more
than two stories is permitted without shaft enclosure protec-
tion provided a fire damper is instatled at the floor line.

715.6.2 Membrane penetrations. Where duct systems
constrocted of approved materials in accordance with the
International Mechanical Code penetrate a ceiling of a fire-
resistance-rated floor/eeiling or roof/ceiling assembly, shaft
enclosure protection is not required provided an approved
ceiling radiation damper is installed at the ceiling line.
Where a duct is not attached to a diffuser that penetrates a
ceiling of a fire-resistance-rated floor/ceiling or roof/ceiling
assembly, shaft enclosure protection is not required pro-
vided an approved ceiling radiation damper is installed at
the ceiling line. Ceiling radiation dampers shall be installed
in accordance with UL 555C and consiructed in accordance
with the details listed in a fire-resistance-rated assembly or
shall be labeled to function as a heat barrier for air-handling
outlet/inlet penetrations in the ceiling of a fire-resistance-
rated assembly. Ceiling radiation dampers shall not be re-
quired where ASTM E 119 fire tests have shown that ceiling
radiation dampers are not necessary in order to maintain the
fire-resistance rating of the assembly.

715.6.3 Nonfire-resistance-rated assemblies. Duct sys-
tems constructed of approved materials in accordance with
the International Mechanical Code that penetrate nonfire-
resistance-rated floor assemblies and that connect not more
than two stories are permitted without shaft enclosure pro-
tection provided that the annular space between the assem-
bly and the penetrating duct is filled with an approved
noncombustible material to resist the free passage of flame
and the products of combustion. Duct systems constructed
of approved materials in accordance with the International
Mechanical Code that penetrate nonfire-resistance-rated
floor assemblies and that connect not more than three stories
are permitted without shaft enclosure protection provided
that the annular space between the assembly and the pene-
trating duct is filled with an approved noncombustible mate-
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rial to resist the free passage of flame and the products of
combustion, and a fire damper is installed at each floorline,

Exception: Fire dampers are not required in ducts within
individual residential dwelling units.

715.7 Flexible ducts and air connectoxs. Flexible ducts and
air connectors shall not pass through any fire-resistance-rated
assembly. Flexible air connectors shall not pass through any
wall, floor or ceiling.

SECTION 716
CONCEALED SPACES

716.1 General, Fireblocking and draftstopping shall be in-
stalled in combustible concealed locations in accordance with
this section. Fireblocking shall comply with Section 716.2,
Draftstopping in floot/ceiling spaces and attic spaces shall
comply with Sections 716.3 and 716.4, respectively. The per-
mitted use of combustible materials in concealed spaces of
noncombustibie buildings shall be limited to the applications
indicated in Section 716.5.

716.2 Fireblocking, In combustible construction, fireblocking
shall be installed to cut off concealed draft openings (both ver-
tical and horizontal) and shall form an effective barrier between
floors, between a top story and a roof or attic space.
Fireblocking shall be installed in the locations specified in Sec-
tions 716.2.2 through 716.2.7.

716.2.1 Fireblocking materials, Fireblocking shall consist
of 2-inch (51 mm) nominal lumber or two thicknesses of 1-
inch (25 mm) nominal lumber with broken lap joints or cne
thickness of 0.719-inch (18.3 mun) wood structural panel
with joints backed by 0.719-inch (18.3 mm) wood structural
panel or one thickness of (1.75-inch (19 mm) particleboard
with joints backed by 0.75-inch (19 mm) particleboard.
Gypsum board, cement fiber board, batts or blankets of min-
eral wool or glass fiber or other approved materials instafled
in such a manner as to be securely retained in place shali be
permitted as an acceptable fire block. Loose-fill insnlation
material shall not be used as a fire block unless specifically
tested in the form and manner intended for use to demon-
strate its ability to remain in place and to retard the spread of
fire and hot gases. The integrity of fire blocks shall be main-
tained.

716.2.1.1 Double stud walls, Batts or blankets of min-
eral or glass fiber or other approved nonrigid materjals
shall be allowed as fireblocking in walls constructed us-
ing parallel rows of studs or staggered studs.

716.2.2 Concealed wall spaces, Fireblocking shall be pro-
vided in concealed spaces of stad walls and partitions, in-
cluding furred spaces, at the ceiling and floor levels and at
10-foot {3048 mm) intervals both vertical and horizontal.

716.2.3 Connections between horizontal and vertical
spaces. Fireblocking shall be provided at interconnections
between concealed vertical stud wall or partition spaces and
concealed horizontal spaces created by an assembly of floor
joists or trusses, and between concealed vertical and hori-
zontal spaces such as occur at soffits, drop ceilings, cove
ceilings and similar locations.
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716.2.4 Stairways. Fireblocking shall be provided in con-
cealed spaces between stair stringers at the top and bottom
of the run and between studs along and in line with the run of
stairs if the walls under the stairs are unfinished.

716.2.5 Ceiling and floor openings, Where annular space
protection is provided in accordance with Exception 6 of
Section 707.2, Exception 1 of Section 711.4,2, or Section
711.4.3, fireblocking shall be installed at openings around
vents, pipes, ducts, chimneys and fiveplaces at ceiling and
floor levels, with an approved material to resist the free pas-
sage of flame and the products of combustion. Factory-built
chimneys and fireplaces shall be fireblocked in accordance
with UL 103 and UL 127,

716.2.6 Architectural trim. Fireblocking shall be installed
within concealed spaces of exterior wall finish and other ex-
terior architectural elements where permitted to be of com-
bustible construction in Section 1406 or where erected with
combustible frames, at maximum intervals of 20 feet (6096
mm), If noncontinuous, such elements shall have closed
ends, with at least 4 inches (102 mm)} of separation between
sections,

Exceptions:

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

2, Fireblocking shall not be required where installed
on noncombustible framing and the face of the ex-
terior wall finish exposed to the concealed space is
covered by one of the following materials:

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

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

2.3. Other approved noncombustible materials.

716.2.7 Concealed sleeper spaces. Where wood sleepers
are used for laying wood flooring on masonry or concrete
fire-resistance-rated floors, the space between the floor slab
and the underside of the wood tlooring shall be filled with an
approved material (o resist the free passage of flame and
products of combustion or fireblocked in such a manner that
there will be no open spaces under the flooring that will ex-
ceed 100 square feet (9.3 m?) in area and such space shall be
filled solidly under permanent partitions so that there is no
communication under the flooring between adjoining
rooIms.

Exceptions:

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

2. Fireblocking is required only at the juncture of
each alternate lane and at the ends of each lane in a
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semblies in the locations prescribed in Sections 716.3.2
through 716.3.3,

716.3.1 Draftstopping materials, Drafistopping materials
shall not be less than (.5-inch (12.7 mm) gypsum board,
0.375-inch (9.5 mm) wood structural panel, 0.375-inch (9.5
mmy) particleboard or other approved materials adequately
supported. The integrity of draftstops shall be maintained.

716.3.2 Groups R-1, R-2, R-3 and R-4. Draftstopping
shall be provided in floor/ceiling spaces in Group R-1 build-
ings, in Group R-2 buildings as applicable in Section 101,2
with three or more dwelling units, in Group R-3 buildings as
applicable in Section 101.2 with two dwelling units and in
Group R-4 buildings. Draftstopping shail be located above
and in line with the dwelling unit and tenant separations.

Exceptions:

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

2. Draftstopping is not required in buildings
equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.2, pro-
vided that automatic sprinklers are also installed in
the combustible concealed spaces.

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

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

716.4 Draftstopping in attics, In combustible construction,
draftstopping shall be installed to subdivide attic spaces and
concealed roof spaces in the locations prescribed in Sections
716.4.2 and 716.4.3. Ventilation of concealed roof spaces shall
be maintained in accordance with Section 1202.2.

716.4.1 Draftstopping materials. Materials utilized for
draftstopping of attic spaces shall comply with Section
716.3.1.

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

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

Exceptions:

I, Where corridor walls provide a tenant or dwelling
unit separation, draftstopping shall only be re-
quired above one of the corridor walls,

bowling facility. 2. Draftstopping is not required in buildings
716.3 Draftstopping in floors. In combustible construction, equipped throughout with an automatic sprinkler
draftstopping shall be installed to subdivide floor/ceiling as- system in accordance with Section 903.3.1,1,
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3. In occupancies in Group R-2 that do not exceed
four stories in height, the attic space shall be subdi-
vided by draftstops into areas not exceeding 3,000
square feet (279 m?) or above every two dwelling
units, whichever is smaller,

4, Draftstopping is not required in buildings
equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.2, pro-
vided that automatic sprinklers are also installed in
the combustible concealed spaces.

716.4.3 Other groups. Draftstopping shall be installed in
attics and concealed roof spaces, such that any horizontal
area does not exceed 3,000 square feet (279 m?).

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

716.5 Combustibles in concealed spaces in Types I and 11
construction. Combustibles shall not be permitted in con-
cealed spaces of buildings of Type I or II construction.

Exceptions:

1. Combustible materials in accordance with Section
603.

2. Combustible materials complying with Section 602
of the Internaiional Mechanical Code.

3. Class A interior finish materials.

4. Combustible piping within partitions or enclosed
shafts installed in accordance with the provision of
this code. Combustible piping shall be permiited
within concealed ceiling spaces where installed in ac-
cordance with the International Mechanical Code
and the International Plumbing Code.

SECTION 717
FIRE-RESISTANCE REQUIREMENTS
FOR PLASTER

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

717.2 Plaster equivalents, For fire-resistance purposes, 0.5
inch (12.7 mm) of unsanded gypsum plaster shall be deemed
equivalent to 0.75 inch (19.1 mm) of one-to-three gypsum sand
plaster or | inch (25.4 mm) of portland cement sand plaster.

717.3 Noncombustible furring. In buildings of Types T and I1
construction, plaster shall be applied directly on concrete or
masonry or on approved noncombustible plastering base and
furring.

717.4 Double reinforcement. Plaster protection more than 1
inch (25 mm) in thickness shall be reinforced with an additional
layer of approved lath embedded at least .73 inch (19.1 mm)
from the outer swface and fixed securely in place.

Exception: Solid plaster partitions or where otherwise de-
termined by fire tests.
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717.5 Plaster alternatives for concrete. In reinforced con-
crete construction, gypsum plaster or portland cement plaster is
permiitted to be substituted for 0.5 inch (12.7 mm) of the re-
quired poured concrete protection, except that a minimum
thickness of 0,375 inch (9.5 mm) of poured concrete shall be
provided in reinforced concrete floors and 1 inch (25.4 mm) in
reinforced concrete colurnns in addition to the plaster finish,
The concrete base shall be prepared in accordance with Section
2510.7.

SECTION 718
THERMAL- AND SOUND-INSULATING MATERIALS

718.1 General. Insulating materials, including facings such as
vapor retarders and breather papers, similar coverings, and all
layers of single and multilayer reflective foil insulations, shall
comply with the requirements of this section. Where a flame
spread index or a smoke-developed index is specified in this
section, such index shall be determined in accordance with
ASTME 84, Any material that is subject to an increase in flame
spread index or smoke-developed index beyond the limits
herein established through the effects of age, moisture, or other
atmospheric conditions shall not be permitted.

Exceptions:

1. Fiberboard insulation shall comply with Chapter 23,
2. Foam plasticinsulation shall comply with Chapter 26,

3. Duct insulation and coverings and insulation in ple-
nums shall comply with the International Mechanical
Code.

718.2 Concealed installation. Insulating materials, where
concealed as installed in buildings of any fype construction,
shall have a flame spread index of not more than 25 and a
smoke-developed index of not more than 450,

Exception: Cellulose loose-fill insulation that is nof spray
applied, complying with the requirements of Section 718.6,
shall only be required to meet the smoke-developed index of
not more than 450.

718.2.1 Facings, Where such materials are instailed in con-
cealed spaces in buildings of Type 11, IV or V construction,
the flame spread and smoke-developed limitations do not
apply to facings, coverings, and layers of reflective foil insu-
lation that are installed behind and in substantial contact
with the unexposed surface of the ceiling, wall or floor fin-
ish.

718.3 Exposed installation. Insuiating materials, where ex-
posed as installed in buildings of any type of construction, shall
have a flame spread index of not more than 25 and a smoke-de-
veloped index of not more than 450.

Exception: Cellulose loose-fill insulation that is not spray
applied complying with the requirements of Section 718.6
shall only be required to meet the smoke-developed index of
not more than 450,

718.3.1 Attic floors. Exposed insulation materials installed
on attic floors shall have a critical radiant flux of not less
than 0.12 watt per square centimeter when tested in accor-
dance with ASTM E 970.
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718.4 Loose-fill insulation. Loose-fill insulation materials
that cannot be mounted in the ASTM E 84 apparatus without a
screen or artificial supports shall comply with the flame spread
and smoke-developed limits of Sections 718.2 and 718.3 when
tested in accordance with CAN/ULC S102.2,

Exception: Celinlose loose-fill insulation shall not be re-
quired to comply with this test method, provided such insu-
jation complies with the requirements of Section 718.6.

718.5 Roof insulation. The use of combustible roof insulation
not complying with Sections 718.2 and 718.3 shall be permit-
ted in any type construction provided it is covered with ap-
proved roof coverings directly applied thereto.

718.6 Cellulose loose-fill insulation. Cellulose loose-fill insu-
lation shall comply with CPSC 16 CFR, 1209 and CPSC 106
CFR, 1404. Each package of such insulating material shall be
clearly labeled in accordance with CPSC 16 CFR, 1209 and
CPSC 16 CFR, 1404.

718.7 Insulation and covering on pipe and tubing. Insulation
and covering on pipe and tubing shall have a flame spread index
of not more than 25 and a smoke-developed index of not more
than 450.

SECTION 719
PRESCRIPTIVE FIRE RESISTANCE

719.1 General. The provisions of this section contain prescrip-
tive details of fire-resistance-rated building elements, The ma-
terials of construction listed in Tables 719.1{1), 719.1(2), and
719.1(3) shall be assumed to have the fire-resistance ratings
prescribed therein. Where materials that change the capacity
for heat dissipation are ircorporated into a fire-resistance-rated
assembly, fire test results or other substantiating data shall be
made available to the building official to show that the required
fire-resistance rating time period is not reduced.

719.1.1 Thickness of protective coverings. The thickness
of fire-resistant materials required for protection of struc-
tural members shall be not less than set forth in Table
719.1(1), except as modified in this section. The figures
shown shall be the net thickness of the protecting materials
and shall not include any hollow space in back of the protec-
tion.

719.1.2 Unit masonry protection. Where required, metal
ties shall be embedded in transverse joints of unit masonry
for protection of steel columns. Such ties shall be as set forth
in Table 719.1(1) or be equivalent thereto.

719.1.3 Reinforcement for cast-in-place concrete col-
umn protection, Cast-in-place concrete protection for steel
columuns shall be reinforced at the edges of such members
with wire ties of not less than 0,18 inch (4.6 mm) in diameter
wound spirally around the columns on a pitch of not more
than § inches (203 mm) or by equivalent reinforcement.

'719.1.4 Plaster application, The finish coat is not required
for plaster protective coatings where they comply with the
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design mix and thickness requirements of Tables 719.1(1),
719.1(2) and 719.1(3).

719.1.5 Bonded prestressed concrete tendons. For mem-
bers having a single tendon or more than one tendon in-
stalled with equal concrete cover measnred froim the nearest
surface, the cover shall not be less than that set forth in Table
719.1(1). For members having multiple tendons installed
with variable concrete cover, the average tendon cover shall
not be less than that set forth in Table 719.1(1), provided:

1. The clearance from each tendon to the nearest ex-
posed surface is used to determine the average cover,

2. In no case can the clear cover for individual tendons
be less than one-half of that set forth in Table
719.1(1). A minimum cover of 0.75 inch {19.1 mm)
for slabs and 1 inch (25.4 mm) for beams is required
for any aggregate concrete.

3. For the purpose of establishing a fire-resistance rat-
ing, tendons having a clear covering less than that set
forth in Table 719.1(1) shall not contribute more than
50 percent of the required ultimate moment capacity
for members less than 350 square inches (0,226 m?) in
cross-sectional area and 65 percent for larger mem-
bers. For structural design purposes, however, ten-
dons having a reduced cover are assumed to be fully
effective.

SECTION 720
CALCULATED FIRE RESISTANCE

720.1 General. The provisions of this section contain proce-
dures by which the fire resistance of specific materials or com-
binations of materials is established by calculations, These
procedures apply only to the information contained in this sec-
tion and shall not be otherwise used. The calculated fire resis-
tance of concrete, concrete masonry, and clay masonry
assemblies shall be permitted in accordance with ACI
216.1/TMS 0216.1,

720.1.1 Definitiens. The following words and terms shall,
for the purposes of Section 720, have the meanings shown
herein.

CERAMIC FIBER BLANKET. A mineral wool mnsula-

tion material made of alumina-silica fibers and weighing 4
to 10 pef (64 to 160 kg/m?).

CONCRETE, CARBONATE AGGREGATE. Concrete
made with aggregates consisting mainly of calcium or mag-
nesium carbonate, such as limestone or dolomite.

CONCRETE, CELLULAR. A lightweight insulating
concrete made by mixing a preformed foam with portland
cement slurry and having a dry unit weight of approximately
30 pef (480 kg/m?).

CONCRETE, LIGHTWEIGHT AGGREGATE. Con-
crete made with aggregates of expanded clay, shale, slag, or
slate or sintered fly ash, and weighing 85 to 1 15 pef (1360 to
1840 kg/m?).
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TABLE 719.1(1)
MINIMUM PROTECTION OF STRUGTURAL PARTS BASED ON TIME PERIODS
FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALS™

TABLE 719.1(1)

STRUCTURAL
PARTS TO BE
PROTECTED

ITEM
NUMBER

INSULATING MATERIAL USED

MINIMUM THICKNESS OF
INSULATING MATER!AL
FOR THE FOLLOWING
FIRE-RESISTANCE
PERIODS (inches)

4
hour

3
hour

2
hour

1
hour

1. Steel columns
and all of
primary frusses

Carbonate, lightweight and sand-lightweight aggregate concrete, members 6” x 6” or
greater {not including sandstone, granite and siliceous gravel).’

21,

2

1

Carbonate, lightweight and sand-lightweight aggregate concrete, members 8 x 8” or
greater (not including sandstone, granite and siliceous gravel)."

1,

Carbonate, lightweight and sand-lightweight aggregate concrete, members
12” % 12”or greater (not including sandstone, granite and siliceous gravel).”

1,

Siliceous aggregate concrete and concrete excluded in Item 1-1.1, members 6” x 6”
or greater.”

Siliceous aggregate concrete and concrete excluded in Itrem 1-1.1, members 8 x 8”
or greater.”

24,

Siliceous aggregate concrete and concrete excluded in Item 1-1.1, members
12" % 127 or greater,”

Clay or shale brick with brick and mortar fill."

3Y,

4" hollow clay tile in two 2” layers; '/,” mortar between file and column; ’metal
mesh 0.046” wire diameter in horizontal joints; tile fill."

2” hollow clay tile; /,” mortar between tile and column; /,"metal mesh 0.046” wire
diameter in horizontal joints; limestone concrete fifl;* plastered with /,” gypsum
plaster.

1-3.3

2” hollow clay tile with outside wire ties 0,08” diameter at each course of tile or ,”
metal mesh 0.046” diameter wire in horizontal joints; limestone or trap-rock concrete
fill' extending 1” outside column on all sides

1-3.4

2 hollow clay tile with outside wire ties 0.08” diameter at each course of tile with or
without concrete fill; /" mortar between tile and column.

1-4.1

Cement plaster over metal lath wire tied to /. cold-rolled vertical channels with
0.049-inch (No. 18 B.W. gage) wire ties spaced 3" to 6” on center. Plaster mixed
12 1/2 by volume, cement to sand.

21,0

7 !S

1-5.1

Vermiculite concrete, 1:4 mix by volume over paperbacked wire fabric lath wrapped
directly around column with additional 2” x 2 0.065-inch/0.065/ inch (Ne. 16/16
B.W. gage) wire fabric placed /,” from outer concrete surface, Wire fabric tied with
0.049-inch (No. 18 B.W. gage) wire spaced 6” on center for inner layer and 2” on
center for outer layer.

1-6.1

Perlite or vermiculite gypsum plaster over metal lath wrapped around column and
furred 1'/,” from column flanges. Sheets lapped at ends and tied at 6” intervals with
0.049-inch (No. 18 B.W. gage) tie wire. Plaster pushed through to flanges.

1-6.2

Perlite or vermiculite gypsum plaster over self-furring metal lath wrapped directly
around column, lapped 1”7 and tied at 6” intervals with 0.049 inch (No. 18 B.W. gage)
wire.

1%

1-6.3

Perlite or vermiculite gypsum plaster on metal lath applied to %,” cold-rolled
channels spaced 24 inches apart vertically and wrapped flatwise around column,

1-6.4

Perlite or vermiculite gypsum plaster over two layers of '/,” plain full-length gypsum
tath applied tight to column flanges. Lath wrapped with 1” hexagonal mesh of No. 20
gage wire and tied with doubled 0.035-inch diameter (No. 18 B.W. gage) wire ties
spaced 23” on center. For three-coat work, the plaster mix for the second coat shall
not exceed 100 pounds of gypsum to 2/, cubic feet of aggregate for the 3-hour
systent,

{continued)
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TABLE 719.1(1) FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 719.1(1}—continued
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS
FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALS™

MINIMUM THICKNESS OF
INSULATING MATERIAL

FOR THE FOLLOWING
FIRE-RESISTANCE
STRUCTURAL PERIQDS {Inches)
PARTS TO BE ITEM 4 3 2 1
PROTECTED NUMBER INSULATING MATERIAL USED hour | hour | hour | hour |

Perlite ar vermiculate gypsum plaster aver one layer of '/,” plain fuli-length gypsum
lath applied tight to column flanges. Lath tied with doubled 0.049 inch (No. 18 B.W.
1-6.5 gage) wire ties spaced 23” on center and scratch coat wrapped with 17 hexagonal N P I
™ imesh 0.035 inch (No. 20 B.W. gage) wire fabric. For three-coat work, the plaster mix
for the second coat shall not exceed 100 pounds of gypsum to 2/, cubic feet of

aggregate.

Multiple layers of '1,” gypsum walthoard® adhesively’ secured to column flanges and
successive layers, Wallboard applied without horizontal joints. Corner edges of each
1-7.1 |layer staggered. Wallboard layer below outer layer secured to column with doubled — | — 1 2 1
0.049 inch (No. 18 B.W. gage) steel wire ties spaced [5” on center. Exposed corners
taped and treated.

Three layers of °/,” Type X gypsum wallboard.” First and second layer held in place

by '/,” diameter by 1°/,” long ring shank nails with */,” diameter heads spaced 24” on
center at corners, Middle layer also secured with metal straps at mid-height and 18" 7

L 2;‘? L;:lo(l;mns 1-7.2 from each end, and by metal corner bead at each corner held by the metal straps. — | = || =

primary trusses Third layer attached to corner bead with 1” long gypsum wallboard screws spaced

i 127 nter.
{continued) 12" on cel

Three layers of /;” Type X gypsum wallboard,” each layer screw attached to 17"
steel studs 0.018 inch thick (No. 25 carbon sheet steel gage) at each corner of
1-7.3 column. Midie layer also secured with 0.049-inch (No, 18 B.W. gage) double-strand | 17
™ |steel wire ties, 24” on center. Screws are No. 6 by 1” spaced 24” on center for inner 8
Tayer, No. 6 by /,” spaced 12”on center for middle layer and No, 8 by 2'/,” spaced
12” on center for outer layer.

Wood-fibered gypsum plaster mixed !:1 by weight gypsum-to-sand aggregate
applied over metal fath. Lath lapped 1” and tied 6” on center at all end, edges and
spacers with 0.049-inch {No. 18 B.W. gage) sieel tie wires. Lath applied over '/,”
spacers made of /" furring channet with 2” legs bent around each corner. $pacers 15/
located 1” from top and bottom of member and a maximum of 40 on center and 8
wire tied with a single strand of 0.049-inch (No. {8 B.W. gage) steel tie wires,
Corner bead tied to the lath at 6” on center along each corner to provide plaster
thickness.

1-8.1

Carbonate, lightweight and sand-lightweight aggregate concrete (not including
sandstone, granite and siliceous gravel) with 3” or finer metal mesh placed 1” from 5 11y
2

21 the finished surface anchored to the top flange and providing not less than 0.025 ! !
square inch of steel area per foot in each direction,
Siliceous aggregate concrete and concrete excluded in Items 2-1.1 with 3” or finer
2. Webs or X 2-1.2 |metal mesh placed 1” from the finished surface anchored to the top flange and 291 2 i1 1
ﬂtanigleas of providing not less than 0.025 square inch of steel area per foot in each direction.
steel beams
and girders Cement plaster on metal lath attached to */,” cold-rolled channels with 0.049 inch
2-2.1 |(No. 18 B.W. gage) wire ties spaced 3” to 6” on center. Plaster mixed 1:2 '/, by — | — 2]

volume, cement to sand.

Vermiculite gypsum plaster on a metal lath cage, wire tied to 0.165 inch diameter
2-3.1 [(No. 8 B.W. gage) steel wire hangers wrapped around beam and spaced 16” on — e b
center. Metal lath ties spaced approximately 5” on center at cage sides and botiom.

{continued}
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TABLE 719.1(1)—continued
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS
FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALS™

TABLE 719.1(1})

MINIMUM THICKNESS OF
INSULATING MATERIAL
FOR THE FOLLOWING
FIRE-RESISTANCE
PERIODS (inches)

STRUCTURAL
PARTS TO BE ITEM 4 | a s | 9
PROTECTED NUMBER INSULATING MATERIAL USED hour | hour | hour | hour
Two layers of %/,” Type X gypsum wallboard® are attached to U-shaped brackets
spaced 24” on center. 0,018 inch thick (No. 25 carbon sheet steel gage) 1%/, deep by
17 galvanized steel runner channels are first instatled parallel to and on each side of
the top beam flange to provide a 'f,” clearance to the flange. The channel runners are
attached to steel deck or concrete floor construction with approved fasteners spaced
12” on center. U-shaped brackets are formed from members identical to the channel
runners. At the bent portion of the U-shaped bracket, the flanges of the channel are
cut cut so that 1%/.” deep corner channels can be inserted without attachment parallel
to each side of the lower flange.
2.4.1 As an alternate, 0.021 inch thick (No. 24 carbon sheet steel gage) 17 x 2" runnerand | | _ | 11 hl —
" |corner angles may be used in lieu of channels, and the web cutouts in the U-shaped
brackets may be omitted. Each angle is attached to the bracket with '/,"-long No. 8
setf-drilling screws. The vertical legs of the U-shaped bracket are attached to the
runners with one 1" ]ong No. 8 self-drilling screw. The completed steel framing
2. Webs or provides a 2/, and 1'/,” space between the inner layer of wallboard and the sides and
flanges of bottom of the steel beam, respectively. The inner layer of wallboald is attached to the
steel i?eams top runmers and bottom corner channels or corner angles with 1 'f”-long No. 6 self-
and g‘lrders drilling screws spaced 16” on center. The outer layer of wallboard is applied with
(continued) 11"-long No. 6 self-drilling screws spaced 8” on center. The bottom corners are
reinforced with metal corner beads.
Three layers of */,” Type X gypsum wallboard’ attached to a steel suspension system
as described 1mmed1ately above utilizing the 0.018 inch thick (No. 25 carbon sheet
steel gage) 17 x 2 lower corner angles. The framing is located so that a 2'/;” and 2”
space is provided between the inner layer of wallboard and the sides and bottom of
the beam, respectively. The first two layers of waliboard are attached as described
949 immediately above. A layer of 0,035 inch thick (No. 20 B.W. gage) 1” hexagonal | ] —
*“  |galvanized wire mesh is applied under the soffit of the middle iayel and up the sides
approxunately 2”. The mesh is held in position with the No. 6 1%/,"-long screws
installed in the vertical leg of the bottom corner angles. The outer layer of wallboard
is attached with No. 6 2'/,"-long screws spaced 8" on center. One screw is also
installed at the mid-depth of the bracket in each layer. Bottom corners are finished as
described above.
3. Bonded Carbonate, lightweight, sand-lightweight and siliceous'aggregate concrete
pretensioned Beams or girders 48 | 32 | 2 | 1Y,
reinforcement
. 3-1.1
reinforcement
in prestressed Solid slabs" 2 | Y] 1
concrete®
Carbonate, lightweight, sand-lightweight and siliceous’ aggregate concrete
Unrestrained members:
411 Solid slabs" — b2 | 1Yy —
-1 : i
4. Bonded or Beams and girders
unbonded 8" wide Y 4y | 2% | 1,
post-tensioned greater than 127 wide 3 20, 2 [ 1Y,
tendons in Carbonate, Elghtwelght sand-lightweight and siliceous aggregate
prestressed Restrained members:*
concrete®! 41n | Solidslabs’ b1 || —
o Beams and girders’
8" wide 0 02 | 13, —
greater than 12" wide 2 B3] —
{continued}
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TABLE 719.1(1)—continued
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS
FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALS™

MINIMUM THICKNESS OF
INSULATING MATERIAL
FOR THE FOLLOWING
FIRE-RESISTANCE
PERIODS (inches)

STRUCTURAL
PARTS TO BE ITEM 4 3 2 1
PROTECTED NUMBER INSULATING MATERIAL USED four § hour | hour | hour
3. Reinforcing
steel in Carbonate, lightweight and sand-lightweight aggregate concrete, members 12” or
reinforced larger, square or round. (Size limit does not apply to beams and girders monolithic ; I :
: . 1 | B Uy | 1,
concrete 5-1.1 [with floors.)
columns, beams Stliceous aggregate concrete, members 127 or larger, square or rovnd. (Size limit R BUNBUREL
girders and does not apply to beams and girders monolithic with floors.) : : :
(russes
6. Reinforcing
steel in 6-1.1 iCarbonate, lightweight and sand-lightweight aggregate concrete. LV A | 3,
reinforced 6-1.2  [Siliceous aggregate concrete. Phyi ' b1 | ¥
concrete joists!
7. R‘emforc.mg and 7-1.1 |Carbonate, lightweight and sand-lightweight aggregate concrete. 1 1 ol
tie rods in floor . L 3
7-1.2 |Siliceous aggregate concrete. 1Y, 1 1 /s

and roof slabs!

For SI: | inch = 25.4 mm, I square inch = 6452 mm?, 1 cubic foot = 0.0283 nr*.
a. Reentrant pasts of protected members to be filled solidly.
b. Two layers of equal thickness with a %,-inch airspace between.
¢, Forall of the construction with gypsum wallboard described in Table 719.1(1), gypsum base for veneer plaster of the same size, thickness and core type shal} be
permitted to be substituted for gypsum wallboard, provided attachment is identical to that specified for the waliboard and the joints on the face layer are reinforced,
and the entire surface is covered with 3 minimum of !/, -inch gypsum veneer plaster.
d. An approved adhesive qualified under ASTM E 119,
. Where lightweight or sand-lightweight concrete having an oven-dry weight of 1 10 pounds per cubic foot or less is used, the tabulated minimusm cover shall be per-
mitted to be reduced 25 percent, except that in no case shall the cover be less than ¥/, inch in slabs or 1'/, inches in beams or girders.
. For solid slabs of silicecus aggregate concrete, increase tendon cover 20 percent.
. Adequate provisions against spalling shall be provided by U-shaped or hooped stirrups spaced not to exceed the depth of the member with aclear cover of | inch.
. Prestressed slabs shall have a thickness not less than that required in Table 719.1(3) for the respective fire resistance time period,
Fire coverage and end anchorages shall be as follows: Cover o the prestressing steel at the anchor shall be '/, inch greater than that required away from the anchor.
Minimum cover to steel-bearing plate shall be | inch in beams and ¥, inch in slabs.
} Por beam widths between 8 inches and 12 inches, cover thickness shall be permitted to be determined by interpolation
k. Interior spans of continuous slabs, beams and girders shall be permitted to be considered restrained.
. For use with concrete slabs having a comparable fire endurance where members are framed into the structure in such a manner as to provide equivalent perfor-
mance to that of monolithic concrete construction.
m. Generic fire-resistance ratings (those not designated as PROPRIETARY®* in the listing) in GA 600 shall be accepted as if herein listed.

w

= ]
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TABLE 719.1(2)

RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS *°F

TABLE 719.1(2)

MINIMUM FINISHED
THICKNESS FACE-TO-FACE®

ITEM (inches)
MATERIAL NUMBER CONSTRUCTION 4 hour:i3 hour |2 hour |1 hour
I-1.1 |Solid brick of clay or shale’ 6 49 | 3.8 | 2.7
i-1.2 [Hollow brick, not filled. 50 |43 | 34 [ 23
1-1.3 Holl‘ow brick unit wall, grout or filled with perlite vermiculite or expanded shale 66 | 55 | 44 | 3.0
1. Brick of clay or aggregate,
shale 4" nominal thick units at least 75 percent solid backed with a hat-shaped metal
farring channel ,” thick formed from 0.021” sheet metal attached to the brick
1-2.1 {wall on 24” centers with approved fasteners, and /,” Type X gypsum wallboard — = 5 —
altached to the metal furring strips with 1”-long Type S screws spaced 87 on
center.
2, Combination of | 2-1.1 [4” solid brick and 4” tile (at least 40 percent solid). — 8 o
clay brick and
load-bearing 2-1.2 |4” solid brick and 8 tile (at least 40 percent sofid). 2| — | - i —
hollow clay tile
3-1.1%¢ [Expanded slag or pumice. 47 1 40 | 32 | 21
3. Conerete 3-1.2"2 Expanded clay, shale or slate. 51 144 36| 26
masonry uhits 3-1.3" jLimestone, cinders or air-cooled slag. 39 | 50 1 40 | 2.7
3-1.44¢ |Calcareons or siliceous gravel. 62 [ 53 142 | 28
Siliceous aggregate concrete. 7.0 | 62 | 50 ] 35
) ) Carbonate aggregate concrete. 66 | 57 | 46 | 32
4, Solid concrete 1§ 4-1.1
Sand-lightweight concrete. 54 146 | 38 | 27
Lightweight concrete, 51 144 136 | 25
One 2” unit cored 15 percent maximum and one 4” unit cored 25 percent
5-1.1 |maximum with */,” mortar-filled coliar joint. Unit positions reversed in alternate — | 6% | — | —
courses.
Oue 27 unit cored 15 percent maximum and one 4” unit cored percent maximum
5-1.2 |with ¥ "mortar-filled coilar joint. Unit positions side with 7" gypsum plaster. Two| — 8| — | —
wythes tied together every fourth course with No. 22 gage cortugated metal ties,
5. Glazed or 5-1.3  |One unit with three cells in wall thickness, cored 29 percent maximum. = 6 —
qnglazed facing One 27 unit cored 22 percent maximum and one 4” unit cored 41 percent
tile, .nonloac!- 5-1.4 |maximum with */,”"mortar-filled collar joint. Two wythes tied together every third | — | — 6 —
bearing course with 0.030-inch (No. 22 galvanized sheet steel page) corrugated metal ties,
5-1.5 |One 4” upit cored 25 percent maximum with */,” gypsum plaster on one side. — | = | | —
5-1.6 |One 4” unit with two cells in wall thickness, cored 22 percent maximum. | | e 4
5.1.7 One 4” unit cored 30 percent maximum with /. vermiculite gypsum plaster on | | ay
" |one side. L
5-1.8 ]One 4” unit cored 39 percent maximum with /" gypsum plaster on one side. — | = | — ] 44
{continuned)
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TABLE 719.1(2}—continued
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS %P

MINIMUR FINISHED

THICKNESS
FACE-TOFACE®
ITEM {inches}
MATERIAL MUMBER CONSTARUCTION 4 hour{3 hour |2 hour |1 hour

1" by 0.055 inch (No. 16 carhon sheet steel gage) vertical cold-rotled channels,
6-1.1 16" on center with 2.6-pound flat metal lath applied to one face and tied with

7 |0.049 inch (No. 18 B.W. Gage) wire at §” spacing. Gypsum plaster each side
mixed 1:2 by weight, gypsum to sand aggregate.

—_— — — 2:1

*” by 0.055 inch (No. 16 carbon sheet steel gage) cold-rolled channels 16” on
center with mefal fath applied to one face and tied with 0.049 inch (No. 18 B.W.
6-1.2 |gage) wire at 6” spacing. Perlite or vermiculite gypsum plaster each side. For | 2] 2
three-coat work, the plaster mix for the second coat shall not exceed 100 pounds
of gypsum to 2", cubic feet of aggregate for the one-hour system.

’f” by 0.055 inch {No. 6 carbon sheet steel gage) vertical cold-rolled channels,

6. Solid gypsum 6.1.3 |16”on center with % ”gypsum lath applied to one face and attached with sheet N I R
plaster " |metat clips. Gypsum plaster each side mixed [:2 by weight, gypsum to sand
aggregate,

Studless with '/,” full-length plain gypsum lath and gypsum plaster each side.
6-2,1  jPlaster mixed 1:1 for scratch coat and 1:2 for brown coat, by weight, gypsum to —_— | - — 2d
sand aggregate.

Studless with '/,” full-length plain gypsum lath and perlite or vermiculite gypsum iy d 4
6-2.2 i . 2050 2
plaster each side.

Studless partition with /,” rib metal lath installed vertically adjacent edges tied 6”
6-2.3 |on center with No. 18 gage wire ties, gypsum plaster cach side mixed 1:2 by — | — | — 2d
weight, gypsum o sand aggregate.

Perlite mixed in the ratio of 3 cubic feet to 100 pounds of portland cement and

7. Solid perlite machine applied to stud side of 1'/,” mesh by 0.058-inch (No. 17 B.W. gage)
and portland 7-1.1 Ipaper-backed woven wire fabric lath wire-tied to 4”-deep steel trussed wire' studs | — | — | 3%¢ | —
cement 16” on center. Wire ties of 0.049-inch (No. 18 B.W. gage) galvanized steel wire 6”
on center vertically.
&, Solid neat *.” by 0.055-inch (No. 16 carbon sheet steel gage) cold-rolied channels, 12” on
wood fibered 8-1.1 |center with 2.5-pound flat metal lath applied to one face and tied with 0.049-inch | — | — | —
gypsum plaster (No. 18 B.W. gage) wire at 6 spacing. Neat gypsum plaster applied each side,

One full-length layer '/;” Type X gypsum wallboard” laminated to each side of 17

9. Solid wallboard 9-1.1 |full-length V-edge gypsum coreboard with approved laminating compound. ] 2¢ —

parlition Vertical joints of face layer and coreboard staggered at least 3”.
One full-ength layer of /,” Type X gypsum wallboard® attached to both sides of
wood or metal top and bottom runners laminated to each side of 17 x 6" full-
10-L.1 |length gypsum coreboard ribs spaced 24” on center with approved laminating — = — |2
10. Hollow compound. Ribs centered at vertical joints of face plies and joints staggered 24”
(studiess} in opposing faces. Ribs may be recessed 6” from the top and bottom.
sum
igv)églboard 1” regular gypsum V-edge full-length backing board attached to both sides of
partition wood or metal top and bottom runners with nails or 1%,” drywall screws at 24" on
10-1.2 [center. Minimum width of ramors 1/, Face layer of /,” regular full-length — | P —
gypsum wallboard laminated to cuter faces of backing board with approved
lantinating compound. J

{continped)
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FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 719.1{2)—continued

RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS ®°P

TABLE 719.1(2)

MATERIAL

ITEM
NUMBER

CONSTRUCTION

MiINIMUM FINISHED
THICKNESS FACE-TOFACE®

(Inches})

4 hour

3 hour

2 hour

1 hour

11, Noncombustible
studs—interior
partition with
plaster each side

11-1.1

34, x 0.044-inch (No, 18 carbon sheet steel gage) steel studs spaced 24% on
center. °/,” gypsum plaster on metat lath each side mixed 1:2 by weight, gypsum
to sand aggregate,

43,8

11-1.2

3%/,” x 0.055-inch (No, 16 carbon sheet steel gage) approved nailable*studs
spaced 24" on center. °/,” neat gypsum wood-fibered plaster each side over /,”
rib metal Iath nailed to studs with 6d common nails, 8” on center. Nails driven
1'/.” and bent over.

5%,

11-1.3

4" x 0.044-inch (No. 18 carbon sheet steel gage) channel-shaped steel studs at
16” on center. On each side approved resilient clips pressed onto stud flange at
16” vertical spacing, /,” pencil rods snapped into or wire tied onto outer loop of
clips, metal lath wire-tied to pencil rods at 6” intervals, 1” perlite gypsum
plaster, each side.

11-1.4

2'1,” % 0.044-inch (No. 18 carbon sheet steel gage) steel studs spaced 16” on
center. Wood fibered gypsum plaster mixed 1:1 by weight gypsum to sand
aggregate applied on 7/,-pound metaf lath wire tied to studs, each side. */,”
plaster applied over each face, including finish coat.

12, Wood studs
interior partition
with plaster each
side

i2-1.1hm

2" x 4" wood studs 16” on center with */,” gypsum plaster on metal lath. Lath
attached by 4d common nails bent over or No. 14 gage by 1'4,” by *.” crown
width staples spaced 6” on center. Plaster mixed 1:1'/, for scratch coat and 1:3
for brown coat, by weight, gypsuin to sand aggregate.

5'g

12-1.2

2" x 4" wood studs 16” on center with metal lath and */,” neat wood-fibered
gypsum plaster each side. Lath attached by 6d common nails, 7 on center.
Nails driven 1',” and bent over.

54,8

12-1.3

2" x 4” wood studs 16” on center with */,” perforated or plain gypsum lath and
'1,” gypsum plaster each side. Lath nailed with 1'/,” by No. 13 gage by '/,”
head plasterboard blued nails, 4” on center, Plaster mixed 1:2 by weight,
gypsum to sand aggregate,

59,

12-1.4

2" x 4" wood studs 16” on center with*/,” Type X gypsum lath and '/,” gypsum
plaster each side. Lath nailed with 1 '/,” by No. 13 gage by /" head
plasterboard blued nails, 5” on center. Plaster mixed 1:2 by weight, gypsum to
sand aggregate,

54,

13. Noncombustible
studs—interior
partition with
gypsum
wallboard each
side

13-1.1

(.018 inch (No. 25 carbon sheet steel gage) channel-shaped studs 24” on center
with one full-length layer of /" Type X gypsum wallboard® applied vertically
attached with 1” long No. 6 drywall screws to each stud. Screws are 8” on
center around the perimeter and 12" on center on the intermediate stud. The
wallboard may be applied horizontally when attached to 3%,” studs and the
horizontal joints are staggered with those on the opposite side, Screws for the
horizontal application shall be 8” on center at vertical edges and 12” on center
at intermediate siuds,

27/

13-1.2

0.018 inch (No. 25 carbon sheet steel gage) channel-shaped studs 25” on center
with two full-length layers of '/, Type X gypsum wallboard” applied vertically
each side, First layer attached with 1”-long, No. 6 drywall screws, 8 on center
around the perimeter and 12” on center on the intermediate stud. Second Iayer
applied with vertical joints offset one stud space from first layer using 17,”
long, No. 6 drywall screws spaced 97 on center along vertical joints, 12 on
center at intermediate studs and 24” on center along top and bottom runners.

3579

13-1.3

0.055-inch (No. 16 carbon sheet steel gage) approved nailable metal studs® 24"
on center with full-length %,” Type X gypsum wallboard® applied vertically and
nailed 7” on center with 6d cement-coated common nails. Approved metal
fastener grips used with nails at vertical butt joints along studs.

47,

{continued)
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TABLE 719.1(2)

FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 719.1{2}-~continued

RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS 2P

MATERIAL

ITEM
NUMBER

CONSTRUCTION

MINIMUM FINISHED
THICKNESS FACE-TOFACE?
(inches)

4 hour| 3 hour | 2 hour | 1 hour

14.Wood
studs—interior
partition with
gypsum
wallboard
each side

14-1.1pm

2" % 4” wood studs 16" on center with two layers of /. regular gypsum
wallboard” each side, 4d cooler” or waliboard" nails at 8” on center first fayer, 5d
cooler” or wallboard' nails at 8” on center second layer with laminating
compound between layers, joints staggered. First layer applied full length
vertically, second layer applied horizontally or vertically

14-1.2bm

2" x 4" wood studs 16” on center with two layers '/,” regular gypsum wallboard®
applied vertically or horizontally each side®, joints staggered. Nail base layer
with 5d cooler” or wallboard” nails at 87 on center face layer with 8d cooler” or
wallboard nails at 8” on center,

= =

14-1.3km

27 % 4” wood studs 247 on center with %,” Type X gypsum wallboard” applied
vertically or horizontally nailed with 6d cooler” or wallboard® nails at 7 on
center with end joints on nailing members. Stagger joints each side.

— | = = | #

14-1.4

2" x 4” fire-retardant-treated wood studs spaced 24" on center with one layer of
1 Type X gypsum wallboard® applied with face paper grain (long dimension)
parallel to studs. Wallboard attached with 6d cooler” or wallboard” nails at 7” on
cenler,

_ _ _ 43/4d

14-1.5hm

2" % 4” wood studs 16" on center with two layers */;” Type X gypsum wallboard®
each side. Base layers applied vertically and nailed with 6d cooler” or wallboard®
nails at 9” on center. Face layer applied vettically or horizontally and nailed with
8d cooler” or wallboard" nails at 7” on center. For nail-adhesive application, base
layers are nailed 6” on center, Face layers applied with coating of approved
wallboard adhesive and nailed 12" on center.

14-1.6

27 x 3” fire-retardant-treated wood studs spaced 24" on cenfer with one layer of
*1.” Type X gypsum wallboard® applied with face paper geain (long dimension) at
right angles to studs. Wallboard attached with 6d cement-coated box nails spaced
7" on center.

. . _ 35/8(]

15. Exterior or
interior walls

15-1.1hm

Exterior surface with */,” drop siding over '/,” gypsum sheathing on 2" x 47
wood studs at 16" on center, interior surface treatment as required for one-hour-
rated exterior or interior 2” x 4” wood stud partitions. Gypsum sheathing nailed
with 1%,” by No. 11 gage by /" head galvanized nails at 8” on center. Siding
nailed with 7d galvanized smooth box nails,

s . — | Varies

15.1.2hm

2" x 4” wood studs 16” on center with metal lath and */,” cement plaster on each
side, Lath attached with 6d common nails 7 on center driven to 1” minimum
penetration and bent over. Plaster mix 1:4 for scratch coat and 1:5 for brown
coat, by volume, cement to sand,

—_— e s 531’3

15.1.3km

2” x 4" wood studs 16” on center with '/,” cement plaster (measured from the
face of studs) on the exterior surface with interior surface treatment as required
for interior wood stud partitions in this table. Plaster mix 1:4 for scratch coat and
1:5 for brown coat, by volume, cement to sand,

— — ~e | Varies

15-1.4

3%,” No. 16 gage noncombustible studs 16” on center with'/,” cement plaster
(measured from the face of the studs) on the exterior surface with interior
surface treatment as required for interior, nonbearing, noncombustible stud
partitions in this table. Plaster mix 1:4 for scratch coat and 1:5 for brown coat,
by volume, cement to sand.

— | — | — [|varfes?

B-106
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FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 719.1(2)—continued

TABLE 719.1(2)

RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS *°P

MATERIAL

ITEM
NUMBER

CONSTRUCTION

MINIMUM FINISHED
THICKNESS FACE-TOFACEP
{inches)

4 hour|3 hour| 2 hour 1 hour

15. Exterior or
interior walls
{continued)

15-1.5™

2'1 x 31" clay face brick with cored holes over /,” gypsum sheathing on
exterior surface of 2” x 4” wood studs at 16” on center and two layers /" Type X
gypsum wallboard® on interior surface. Sheathing placed horizontally or verticall
with vertical joints over studs nailed 67 on center with 17" x No, 11 gage by /"
head galvanized nails, Inner layer of wallboard placed horizontally or vertically
and nailed 8” on center with 6d cocler” or wallboard" nails. Outer layer of
wallboard placed horizontally or vertically and nailed 8” on center with 8d cooler”
or wallboard" nails, All joints staggered with vertical joints over studs. OQuter Iayer
foints taped and finished with compound. Nail heads covered with joint
compound. 0.035 inch (No, 20 galvanized sheet gage corrugated galvanized steel
wall ties '/, by 67, attached to each stud with two 8d cooler” or wallboard” nails
every sixth course of bricks.

15-1.64m

2% % 6" fire retardant-treated wood studs 16” on center. Interior face has two
layers of *,” Fype X gypsum wallboard” with the base layer placed verticaily and
attached with 6d box nails 12” on center, The face layer is placed horizontally and
attached with 8d box nails 8" on center at joints and 12" on center elsewhere, The
exterior face has a base layer of %,” Type X gypsum wallboard” placed vertically
with 6d box nails 8” on center at joints and 12" on center elsewhere. An approved
building paper is next applied, followed by self-furred exterior lath attached with
2'4,”, No. 12 page galvanized roofing nails with a /" diameter head and spaced 6”
on center along each stud. Cement plaster consisting of a '/,” brown coat is then
applied. The scratch coat is mixed in the proportion of 1:3 by weight, cement to
sand with 10 pounds of hydrated lime and 3 pounds of approved additives or
admixtures per sack of cement. The brown coat is mixed in the proportion of 1:4
by weight, cement to sand with the same amounts of hydrated lime and approved
additives or admixtures used in the scratch coat.

15-1.7Lm

2" x 6" wood studs 16” on center, The exterior face has a layer of "/;” Type X
gypsam wallboard’ placed vertically with 6d box nails 8” on center at joints and
12” on center elsewhere, An approved building paper is next applied, followed by
17 by No. 18 gage self-furred exterior lath attached with 8d by 2'/,” long
galvanized roofing nails spaced 6” on center along each stud, Cement plaster
consisting of a */,” scratch coat, a bonding agent and a '/, brown coat and a finish
coat is then applied. The scratch coat is mixed in the proportion of 1:3 by weight,
cement to sand with 10 pounds of hydrated lime and 3 pounds of approved
additives or admixtures per sack of cement. The brown coat is mixed in the
proportion of 1:4 by weight, cement to sand with the same amounts of hydrated
lime and approved additives or admixtures used in the scratch coat, The interior is
covered with °/,” gypsum lath with 1” hexagonal mesh of 0.035 inch (No. 20 B.W.
gage) woven wire lath furred out */,* and 1” perlite or vermiculite gypsem plaster.
Lath nailed with 1'/,” by No. 13 gage by */.,” head plasterboard blued nails
spaced 5” on center. Mesh attached by 17, by No. 12 gage by */,” head nails with
1. furrings, spaced 8” an center. The plaster mix shall not exceed 100 pounds of
gypsum to 2Y/, cubic feet of aggregate.

15-1.84m

2” % 6"wood studs 167 on center. The exterior face has a layer of ;" Type X
gypsum wallboard’ placed vertically with 6d box nails 8” on center at joints and
127 on center elsewhere. An approved building paper is next applied, followed by
1'1,” by number 17 gage self-furred exterior lath attached with 8d by 2,” long
galvanized roofing nails spaced 6” on center along each stud. Cement plaster
consisting of a /,” scratch coat, and a '/,” brown coat is then applied. The plaster
may be placed by machine, The scratch coat is mixed in the proportion of 1:4 by
weight, plastic cement to sand. The brown coat is mixed in the proportion of 1:5
by weight, plastic cement to sand, The interior is covered with /" gypsum lath
with 1" hexagonal mesh of No. 20 gage woven wire lath furred out /)" and 17
perlite or vermiculite gypsum plaster. Lath nailed with 17,” by No. 13 gage by
"/ head plasterboard blued nails spaced 57 on center. Mesh attached by 1°/,” by
No. 12 gage by °/.” head nails with */,” furrings, spaced 8" on center. The plaster

mix shall not exceed 100 pounds of gypsum to 2/, cubic feet of aggregate,

| o | 8| —

{continted)
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TABLE 719.1(2) FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 719.1(2}—continued
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS #0#

MINIMUM FINISHED

THICKNESS FACE-TOFAGCE®
ITEM (inches)
MATERIAL NUMBER CONSTRUCTION 4 hour| 3 hour |2 hour{1 hour

15.Exterior or 15-1.10 that extend 2'/,” beyond the flex anchor foot on both sides. Interior surface to 6Y,

4" No. 18 gage, nonload-bearing metal studs, 16” on center, with 17 portland
cement lime plaster [measured from the back side of the */,-pound expanded metal
lath] on the exteror surface. Interior surface to be covered with 17 of gypsum
15-1.9 plaster on */,-pound expanded metal lath propostioned by weight-—1:2 for scratch | — leye]

™ |coat, 1:3 for brown, gypsum to sand. Lath on one side of the partition fastened to ?
'1,” diameter pencil rods supported by No. 20 gage metal clips, located 16" on
center vertically, on each stud, 3" thick mineral fiber insulating batts friction fitted
between the studs.

Steel studs 0.060" thick, 4” deep or 6” at 16” or 24” centers, with /,” Glass Fiber
Reinforced Concrete (GFRC) on the exterior surface. GFRC is attached with flex
anchors at 24” on center, with 5 leg welded to studs with two '/,”-Jong flare-bevel
welds, and 4” foot attached to the GFRC skin with 7,* thick GFRC bonding pads

interior walls have two layers of '/,” Type X gypsum wallboard,” The first layer of wallboard to
(continued) be attached with 1”-long Type S buglehead screws spaced 24" on center and the
second layer is attached with 1%,-inch-long 'Type § screws spaced at 12” on
center. Cavity is to be filled with 5” of 4 pef (nominal) mineral fiber batts, GFRC
has 1Y, returns packed with mineral fiber and caulked on the exterior.

Steel studs 0.060” thick, 4” deep or 6" at 16” or 24” centers, respectively, with '/,”
Glass Fiber Reinforced Concrete (GFRC) on the exterior surface. GFRC is
attached with flex anchors at 24” on center, with 5” leg welded to studs with two
'1,”-long flare-bevel welds, and 4” foot attached to the GFRC skin with 7,”-thick
15-1.11 |GFRC bonding pads that extend 2',” beyond the flex anchor foot on both sides. e | | | B
Interior surface to have one layer of */;” Type X gypsum wallboard”, attached with
1'/,”-long Type 8 buglehead screws spaced 12" on center. Cavity is to be filled
with 5” of 4 pef (nominal) mineral fiber batts, GFRC has 1',” returns packed with
mineral fiber and caulked on the exterior,

For SI: 1 inch=25.4 mm, I square inch = 645.2 mmz, 1 cubic foot =0.0283 m3.

a.
b,

— e e e

In

@

B-

Staples with equivalent holding power and penetration shall be permitied to be used as alternate fasteners to nails for attachment to wood framing,

Thickness shown for brick and clay tile are nominal thicknesses unless plastered, in which case thicknesses are net. Thickness shown for concrete masonry and
clay masonry is equivalent thickness defined in Section 720.3.1 for concrete masonry and Section 720.4.1.1 for clay masenry, Where ail cells are solid grouted or
filled with silicone-treated perlite loose-fill insulation; vermiculite loose-fill insulation; or expanded clay, shale or slate lightweight aggregate, the equivalent
thickness shall be the thickness of the block or brick using specified dimensions as defined in Chapter 21, Equivalent thickness may also include the thickness of
apphied plaster and lath or gypsum wallboard, where specified.

. For units in which the net cross-sectional area of cored brick in any plane parallel to the surface containing the cores is at least 75 percent of the gross cross-sec-

tional area measured in the same plane,

. Shall be nsed for nonbearing purposes only.
. Forall of the construction with gypsum wallboard described in this table, gypsum base for veneer plaster of the same size, thickness and core iype shalf be permit-

ted to be substituted for gypsum watlboard, provided aftachment is identical to that specified for the wallboard, and the joints on the face layer are reinforced and
the entire surface is covered with a minimum of ! -inch gypsum veneer plaster,

. The fire resistance time period for concrete masonry units meeting the equivalent thicknesses required for a 2-hour fire resistance rating in Item 3, and having a

thickness of not less than 7%, inches is 4 hours when cores which are not grouted are filled with silicone-treated perlite loose-fill insulation; vermiculite loose-fill
insulation; or expanded clay, shale or slate lightweight aggregate, sand or slag having a maximum particle size of 3l8 inch,

. The fire-resistance rating of concrete masonry units composed of a combination of aggregate types or where plaster is applied digectly to the concrete masonry

shall be determined in accordance with ACI 216.1/TMS 216, Lightweight aggregates shall have a maximum combined density of 65 pounds per cubic foot.

. See also Footnote b. The equivalent thickness shail be perraitted to include the thickness of cement plaster or 1.5 times the thickness of gypsum plaster applied in

accordance with the requirements of Chapter 25,

. Concrete walls shall be reinforced with horizontal and vertical temperature reinforcement as required by Chapter 19.

. Studs are welded truss wire studs with 0.18 inch (No, 7 B.W., gage) flange wire and 0.18 inch (No. 7 B.W. gage) truss wires.

. Nailable metal studs consist of two channel studs spot welded back to back with a crimped web forming a nalling groove.

. Wood structural panels shall be permitted to be installed between the fire protection and the wood studs on either the interior or exterior side of the wood-frame as-

semblies in this table, provided the length of the fasteners used to attach the fire protection are increased by an amount at least equal to the thickness of the wood
structural panel.

. The design stress of studs shall be reduced to 78 pereent of allowable F*, with the maximum not greater than 78 percent of the calculated stress with studs having a

stenderness ratio I/ of 33,

. For properties of cooler or wallboard nails, see ASTM C 514, ASTM C 547 or ASTM F 1667.
. Generic fire-resistance ratings (those not designated as PROPRIETARY* in the listing) in the GA 600 shall be accepted as if herein listed.
. NCMA TEK 5-8, shall be permitted for the design of fire walls,
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 719.1(3}

TABLE 719.1(3)
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS™?

THICKNESS OF FLOOR| MINIMUM THICKNESS

CR ROOF SLAB OF CEILING
({inches) (inches)
FLOOR OR ROOF ITEM 4 3 2 1 4 3 2 1
CONSTRUCTION NUMBER CEILING CONSTRUCTION hour | hour | hour | hour i hour | hour | hotkt | hour
I Siliceous L1 706250135 —| —1—|—

aggregate concrete

2. Carbonate
aggregate concrete

Siab (no ceiling required). Minimum cover over
2-1.1 |nonprestressed reinforcement shall notbe less than | 6.6 [ 57 146 |32 | — [ — [ — | —

Y, inch.”
3. Sand-lightweight concrete 3-1.1 54146381271 — | — | — | —
4, Lightweight concrete 4-1.1 51{44 36125 — [ — | — | —
Slab with suspended ceiling of vermiculite gypsum
5. | |plasterover metal [ath attached to /. cold-rolted sl =11 |%|—|—

channels spaced 12" on center. Ceiling located 67
minimum below joists.

% Type X gypsum wallboard® attached to 0.018
inch (No, 25 carbon sheet steel gage by /,” deep by
2% hat-shaped galvanized steel channels with 1%
long No. 6 screws. The channels are spaced 24” on
center, span 35” and are supported along their length
5. Reinforced at 35" intervals by 0.033-inch (No. 21 galvanized
sheet gage) galvanized steel flat strap hangers having
formed edges that engage the lips of the channel,
5-2.1 iThe strap hangers are atlached to the side of the — | = 2% =] —|—=1%|—
concrete joists with *f,,” by 1'1” long power-driven
fasteners. The wallboard is installed with the long
dimension perpendicular (o the channels, All end
joints occur on channels and supplementary channels
are installed parallel to the main channels, 12 each
side, at end joint occurrences. The finished ceiling is
located approximately 12" below the soffit of the
floor slab,

concrete

Gypsum plaster on metal lath attached (o the bottom
cord with single No. 16 gage or doubled No. 18 gage
wire ties spaced 6” o center. Plaster mixed 1:2 for
scratch coat, 1:3 for brown coat, by weight, gypsum-
to-sand aggregate for 2-hour systemn. For 3-hour
system plaster is neat,

— |22 — | =3,

Vermiculite gypsum plaster on metal lath attached to
6-2.1 |the bottom chord with single No.16 gageordoubled ; — | 2 | — | — } — g | — | —
0.049-inch (Neo. 18 B.W. gage) wire ties 6” on center

Cement plaster over metal lath attached to the
bottom chord of joists with single No. 16 gage or
doubled 0.04%-inch (No. 18 B.W. gage) wire ties
6-3.1 |spaced 6” on center. Plaster mixed 1:2 for scratch S [ i N SO [
coat, }:3 for brown coat for 1-hour system and 1:1
for scratch coat, §:1 '/2 for brown coat for 2-hour
system, by weight, cement to sand.

Ceiling of °1,” Type X wallboard® attached to /"
deep by 2%,” by 0,021 inch (No. 25 carbon sheet
steel gage) hat-shaped furring channels 12 on center
6-4.1 |with 1” long No. 6 wallboard screws at 8” oncenter, | — | — |2, | — | — | — | % | —
Channels wire tied to bottom chord of joists with
doubled 0.049 inch (No. 18 B.W. gage) wire or
suspended below joists on wire hangers.®

6. Steel joists constructed with
a poured reinforced
concrete slab on metal lath
forms or steel form units® ®

Wood-fibered gypsum plaster mixed 1:1 by weight
gypsunt to sand aggregate applied over metal lath.
Lath tied 6” on center to */,” channels spaced 13'/,”
on center, Channels secured to joists at each
intersection with two strands of 0.049 inch (No. 18
B.W. gage) galvanized wire.

6-5.1 — o = = | —

(continued)
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TABLE 719.1(3) FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 719.1(3)—continued
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS™

THICKNESS OF FLOOR; MINIMUM THICKNESS

OR RCOF SLAB OF CEILING
{inches) {inches) 4
FLOOR OR ROOF ITEM 4 3 2 1 4 3 2 1
CONSTRUCTION NUMBER CEILING CONSTRUCTION haur | hour | hout | hour [ hour { heur | hour | hour
7. Reinforced concrete slabs 711 */” gypsum plaster on bottom of floor or roof e e | —

and joists with hollow clay construction.
tite fillers laid end to end in
rows 2!/,” or more apart;

reinforcement placed 712 |None | s e | - | —
between rows and concrete

cast around and over tile.

8. Steel joists constructed with
a reinforced concrete slab
on top poured on a ¥,”
deep steel deck.®

Vermiculite gypstum plaster on metal lath attached to )
8-1.1 |7 cold-rolled channels with 0.049-inch (No. 18 |2} — | — | — ¢ Y | — | — | —
B.W. gage) wire ties spaced 6” on center.

Suspended ceiling of vermiculite gypsum plaster
base coat and vermiculite acoustical plaster on metai
lath attached at 6” intervals to /,” cold-rolled

9. 3" deep cellular steel deck channels spaced 12” on center and secured to 1'/,”
with concrete slab on top, 9.1t cold-rolled channels spaced 36” on center with IT7E S N I V'S N R
Slab thickness measured to " |0.065-inch (No. 16 B.W. gage) wire. 1'/,” channels 2 8
top. supported by No. 8 gage wire hangers at 36" on

center. Beams within envelope and with a
2'{,"airspace between beam soffit and lath have a 4-
hour rating,

10. 1/,"-deep steel roof deck
on steel framing.
Insulation board, 30 pcf
density, composed of
wood fibers with cement
binders of thickness shown
bonded to deck with
unified asphalt adhesive.
Covered with a Class A or
B roof covering,

Ceiling of gypsum plaster on metal lath. Lath
attached to /,” furring channels with 0.049-inch (No.
18 B.W. gage) wire ties spaced 6” on center. /,”
channel saddle-tied to 2” channels with doubled
10-1.1 |0.065-inch (No. 16 B.W. gage) wite ties. 2 channels | — | — {17 1 | — | — 1 ¥ %
spaced 36" on center suspended 2” below steel
framing and saddle-tied with 0.165 inch (No. § B.W.
gage) wire, Plaster mixed 1:2 by weight, gypsuin-to-
sand aggregate,

Ceiling of gypsum plaster on meta] tath. Lath
attached to /" furring channels with 0.049-inch (No.

11. 1 /,"-deep steel roof deck 18 B.W. gage) wire ties spaced 6” on center. ,”

on steel-framing wood channels saddle fied to 2”7 channels with doubled
fiber insulation board, 0.065 inch (No., 16 B.W. gage) wire ties, 2” channels
17.5 pef density on fop "R spaced 36” on center suspended 27 below steel I D T2 AT O B 723 7
applied over a [5-1b "7 framing and saddle tied with 0.165-inch (No. 8 B.W. 2 # 4
asphalt-saturated felt. gage) wire. Plaster mixed 1:2 for seratch coat and
Class A or B roof 1:3 for brown coat, by weight, gypsum-to-sand
covering. aggregate for i-hour system. For 2-hour system,

plaster mix is 1:2 by weight, gypsum-to-sand

aggregate.

(continied)
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 719.1(3)

TABLE 719.1{3}—continued
MINIMUM PROTECTION FOR FL.OOR AND ROOF SYSTEMS®Y
THICKNESS OF FLOOR| MINIMUM THICKNESS

OR ROOF SLAB OF CEILING
(inches) {inches)

FLOOR OR ROOF iTEM 4 3 2 1 4 3 2 1
CONSTRUCTION NUMBER CEILING CONSTRUCTION hour | hour | hour | hour § hour | hour | hour | hour

2. 1Y/,” deep steel roof deck
on steel-framing insulation
of rigid board consisting
of expanded perlite and
fibers impregnated with
integral asphalt
waterproofing; density 9 to Gypsum-vermiculite plaster on metal lath wire tied
12 pef secured to metal at 6” intervals to */,” furring channels spaced 12" on
roof deck by /" wide 12-1.1 |center and wire tied to 27 ranner channels spaced — =1 == =1 —
ribbons of waterproof, 32” on center, Runners wire tied to bottom chord of
cold-process liquid steel joists.
adhesive spaced 6" apart.
Steel joist or light steel
construction with metal
roof deck, insulation, and .
Class A or B buiit-up roof
covering.®

Gypsum plaster over */,” Type X gypsum lath. Lath
initially applied with not less than four 1';” by No,
13 gage by */_,” head plasterboard blued nails per
bearing. Continuous stripping over lath along all
joist lines. Stripping consists of 3" wide strips of
metal lath attached by 17, by No. 11 gage by '/,”
head roofing nails spaced 6" on center, Alternate
[3-1.1 |swipping consists of 3” wide 0.040” diameter wire | — | — |~ | — | — | = | — | "5
stripping weighing 1 pound per square yard and
attached by No.16 gage by 1'/,” by */,” crown width
staples, spaced 4” on center. Where alternate
stripping is used, the lath nailing may consist of two
13. Double wood floor over nails at each end and one nail at each intermediate
wood joists spaced 16" on bearing. Plaster mixed 1:2 by weight, gypsum-to-
centey,"™" sand aggregate.

Cement or gypsum plaster on metal fath. Lath,
fastened with 1'/,” by No. F1 gage by '/,.” healt
[3-1.2 |barbed shank roofing nails spaced 5” on center. —_ == === 1%
Plaster mixed 1:2 for scratch coat and 1:3 for brown
coat, by weight, cement to sand aggregate,

Perlite or vermiculite gypsiun plaster on metal lath
13-1,3 [secured to joists with 1'/,” by No. 11 gage by 7/ ” — === | %
head barbed shank roofing nails spaced 5” on cenier,

1.” Type-X gypsum wallboard’ nailed to joists with
13-1.4 |5d cooler’ or wallboard” nails at 6” on center. End _ = === —= =4
joints of wallboard centered on joists.

14, Plywood stressed skin
panels consisting of */;"-
thick interior C-D

' *-thick wood fiberboard weighing 15 to 18 pounds
per cubic foot instalied with long dimension parallel
L . to stringers or /" C-D (exterior glue} plywood glued
giﬁe;?;}g l: 2:;00pr§§:12?&6d and/orﬂ railed to sn—iilge!s. Naih‘}}g to be with 5d
(minimum) stringers. 14-1.1 cooler or Xvalkboard nails at 12" on cecnter. ISecon'd U [ (N U VU IO I I
Adjacent panel edges " |[layer qf !, Type X gypsum walillaolard applied with

joined with 84 common 10}1g dlmensmil perpendlcuiaur to _]01sts’£,md attached
wire nails spaced 6” on wath.SId cooler 0; wallboard® nails at 6” on center at
center, Stringers spaced §>n.d joints and 8 on center elsewhere. Wal'lb'oard
12" m:elximum o1l center, joints staggered with respect to fiberboard joints.

{continued)
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TABLE 719.1(3) FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 719.1(3)—continued
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS®A

THICKNESS OF FLOOR[ MINIMUM THICKNESS

OR ROOF SLAB OF CEILING
(inches) {inches)
FLOOR OR ROOF ITEM 4 3 2 1 4 3 2 1
CONSTRUCTION NUMBER CEILING CONSTRUCTION hour | hout | hour | hour { hout | hour | hour | hour

15. Vermiculite concrete skab
proportioned 1:4 {portland
cement to vermiculite
aggregate) on a 1'/,"-deep
steel deck supported on
individually protected steel
framing. Maximum span
of deck 6’-10” where deck | 15-1.1 |{None — == 3 | =] =] —
is less than 0.019 inch
(No, 26 carbon steel sheet
gage) or greater. Slab
reinforced with 47 x 8”
0.109/0,083-inch (No. '%,,
B.W. gage) welded wire
mesh,

16. Perlite concrete slab
proportioned 1:6 (portland
cement to perlite
aggregate) on a [1/,"-deep
steel deck supported on
individually protected steel
framing. Slab reinforced
with 4” x 8” 0.109/0.083-
inch (No. '%/,, B.'W. gage)
welded wire mesh,

16-1.1 |None —_— |3 | - — | —

17. Perlite concrete slab
proportioned 1:6 (portiand
cement to perlite
aggregate} on a % s"-deep
steel deck supported by
steel joists 4° on center.
Class A or B roof covering
on top.,

Perlite gypsum plaster on metal lath wire tied to /"
17-1.1 jfurring channels attached with 0.065-inch (No. 16 — et | — | — || —
B.W. gage) wire ties to lower chord of joists,

18, Perlite concrete stab
proportioned 1:6 (portland
cement to perlite
aggregate) on 1/,"-deep
steel deck supported on
individually protected steel
framing. Maximum span
of deck 6°-10” where deck
is less than 0.019-inch
(No. 26 carbon sheet steek
gage) and 8'-0” where
deck is 0.019-inch (No. 26
carbon sheet steel gage) or
greater. Slab reinforced
with 0.042 inch (No. 19
B.W, gage} hexagonal wire
mesh. Class A or B roof
covering on top.

18-1.1 |None — |2 2e ) — | — | —

{continuted)
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 719.1(3)

TABLE 719.1(3)—continued
MINIMUN PROTECTION FOR FLOOR AND ROOF SYSTEMS™

THICKNESS OF FLOOR OR MINIMUM THICKNESS
ROOF SLAB OF CEILING
(inches) (inches)

FLOOR OR ROOF ITEM
CONSTRUCTION NUMBER CEILING CONSTRUCTION 4 hour |3 hour | 2 hour |1 hour | 4 hour |3 hour |2 hour {1 hour

19, Floor and beam Suspended envelope ceiling of perlite

construction consisting of gypsum plaster on metal lath attached
“-deep celiular steel floor o .7 cold-rolled channels, secured to

unit mouinted on steel 1'1,” cold-rolled channels spaced 42" on
members with 1:4 19-1.1 |[center supported by 0.203 inch (No. 6 2r — — — 1! —_ = | —
{proportion of portland B.W. gage) wire 36” on center. Beams
cement to perlite in envelope with 3” minimum air space
aggregate) perlite-concrete between beam soffit and lath have & 4-
floor stab on top. hour rating.

20, Perlite concrete
proportioned 1:6 (portland
cement to perlite
aggregate) poured to /g
inch thickness above top
of corrugations of 13/,4"-
deep galvanized steel deck
maximum span 8-0” for
0.024-inch (No. 24
galvanized sheet gage) or
&-0” for 0.019-inch {No.
26 galvanized sheet gage)
with deck supported by
individually protected
steel framing, Approved
polystyrene foam plastic
insulation board having a
flame spread not
exceeding 75 (1" to 47
thickness) with vent holes
that approximate 3 percent
of the board surface area
placed on top of perlite
slurry. A2 by 4
insulation board contains
six 2%,” diameter holes.
Board covered with 2¥/,"
minimmn perlite concrete
slab,

Slab reinforced with mesh
consisting of 0.042 inch
(No. 19 B.W, gage)
galvanized steel wire
twisted together to form
2” hexagons with straight
0.065 inch (No. 16 B.W.
gage) galvanized steel
wire woven into mesh and
spaced 3”. Alternate stab
reinforcement shali be
perntiteed to consist of 4”
x 87, 0,109/0.238-inch
(No. 12/4 B.W. gage), or
2" % 2", 0.083/0.083-inch
(No. 14/14 B.W. gage)
welded wire fabric, Class
A or B roof covering on
top.

20-1.F |None e e | Varies§ — — i

(continned}
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TABLE 719.1(3) FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 719.1(3)—continued
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS®?

THICKNESS OF FLLOOR OR {MINIMUM THICKNESS
ROOF SLAB OF CEILING
{inches) (inches)
FLLOOR QR ROOF ITEM 4 3 2 1 4 3 2 1
CONSTRUCTION NUMBER CEILING CONSTRUCTION hour[hour| hour | hour |hour:hour|hour|hour
21. Wood joists, floor trusses
imszztso;géﬂe;ﬁﬁum Base layer ;" Type X gypsuin wallboard apphied
ses spacec a ! at right angles to joist o truss 24” o.c. with 1';"
24" o.c. with '/,” wood ) ) ”
) C o . Type S or Type W drywall screws 24” o.c. Face
structural panels with Ry .
. . layer /" Type X gypsum wallboard or vencer base
exterior glue applied at . . N i
. . applied at right angles to joist or truss through . 1
right angles to top of joist | 21-1.1 BRIy . — | — | — [|varies| — | — | — |14
. : . base layer with 1'/,” Type S or Type W drywail
or top chord of trusses with - 1 ., S A
. screws 12" o.c. at joints and intermediate joist or
8d nails. The wood ) ) i ”
- ” : truss. Face layer Type G drywall screws placed 2
structural panel thickness T ) L p
back on either side of face layer end joints, 12
shall not be fess than o
nominal /,” less than e
required by Chapter 23.
22, Steel joists, floor trusses
and flat or pitched roof Bage layer 7,” Type X gypsumn board applied at
trusses spaced a maximum right angles to steel framing 24 inches on center
24 inches on center with with [-inch Type S drywall screws spaced at 24
Y,-inch wood structural inches on center. Face layer /" Type X gypsum
panels with exterior glue board applied at right angles to steel framing
applied at right angles to attached through base layer with 17,” Type S bl | vadiest — | — 1 i1y
top of joist or top chord of drywall screws 12 inches on center at end joints 4
trusses with number 8 and intermediate joints and 1'/,-inch Type G
screws. The wood structural drywall screws 12 inches on center placed 2
panel thickness shall not be inches back on either side of face layer end joints.
less than normal Y,-inch Joints of face layer are offset 24 inches from the
nor less than reguired by Joints of the base layer.
IBC chapter 22,

For SI: 1 inch =25.4 mm, 1 foot = 304.8 mm, { pound = 0.454 kg, | cubic foot = 0.0283 m?,
1 pound per square inch = 6.895 kPa = | pound per linear foot = 1.4882 kg/m.

a. Staples with equivalent holding power and penefration shall be permitted to be used as alternate fasteness to nails for attachment to wood framing.

b. When the slab is in an unrestrained condition, minimum reinforcement cover shall not be less than 1%/, inches for 4-hour (siliceous aggregate only); 1Y, inches for
4- and 3-hour; 1 inch for 2-hour (siliceous aggregate only); and ¥, inch for all other restrained and unrestrained conditions.

c. Foral} of the construction with gypsum waltboard described in this table, gypsum base for veneer plaster of the same size, thickness and core type shall be permit-
ted to be substituted for gypsum wallboard, provided attachment js identical to that specified for the wallboard, and the joiats on the face layer are reinforced and
the entire surface is covered with a minimum of %/ c-inch gypsum veneer plaster.

d. Slab thickness over steel joists measured at the joists for metal lath form and at the top of the form for steel form units,

&, (a) The maximum allowable stress level for H-Series joists shall not exceed 22,000 psi.

(b) The allowable stress for K-Series joists shall not exceed 26,000 psi, the nominal depth of such joist shall not be less than 10 inches and the nominat joist weight
shalt not be less than 5 pounds per lineal foot.

f. Cement plaster with 15 pounds of itydrated lime and 3 pounds of approved additives or admixtures per bag of cement.

g. Gypsum wallboard ceilings attached to steel framing shall be permitted 1o be suspended with 1'/,-inch cold-formed carrying channels spaced 48 inches on center,
which are suspended with No. 8 SWG galvanized wire hangers spaced 48 inches on center, Cross-furring channels are tied to the carrying channels with No, 18
SWG galvanized wire hangers spaced 48 inches on center. Cross-fuiring channels are tied to the carrying channels with No. 18 SWG gatvanized wire {double
strand) and spaced as required for direct attachment to the framing, This alternative is also applicable to those steel framing assemblies recognized under
Footnote ¢.

. Six-inch hollow clay tile with 2-inch concrete slab above,

i. Fouz-inch hollow clay tile with ['/,-inch contcrete slab above.

. Thickness measured to bottom of steel form units,

. Five-eighths inch of vermiculite gypsum plaster pius Y, inch of approved vermiculite acoustical plastic.

. Furring channels spaced [2 inches on center,

m.Double wood floor shall be permitted to be either of the following:

f. Subfloor of 1-inch nominal bowding, a fayer of asbestos paper weighing not less than 14 pounds per 100 square feet and a layer of I-inch nominal tongue-and-
groove finish flooring; or

2. Subfloor of 1-inch nominal tongue-and-groove boarding or '%,,-inch wood structural panels with exterior glue and a layer of 1-inch nominal fongue-and-
groove finish flooring or 1"’/32~inch waood stroctural panel finish flooring or a layer of Type I Grade M-I particleboard not less thar %, inch thick.

. The ceiting shall be permitted to be omitted over unusable space, and flooring shall be permitted to be omitted where unusable space occurs above,

. For properties of cooler or wallboard nails, see ASTM C 514, ASTM C 547 or ASTM F 1667.

. Thickness measured on top of steel deck unit.

. Generic fire-resistance ratings (those not designated as PROPRIETARY* in the listing) in the GA 600 shall be accepted as if herein listed,

.

— e e

=0
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FIRE-RESISTANCE-RATED CONSTRUCTION

CONCRETE, PERLITE. A lightweight insulating con-
crete having a dry unit weight of approximately 30 pef (480
kg/m?y made with perlite concrete aggregate. Perlite aggre-
gate is produced from a voleanic rock which, when heated,
expands to form a glass-like material of cetlular structure.

CONCRETE, SAND-LIGHTWEIGHT. Concrete made
with a combination of expanded clay, shale, slag, or slate or
sintered fly ash and natural sand. Its unit weight is generally
between 105 and 120 pef (1680 and 1920 kg/m?).

CONCRETE, SILICEOUS AGGREGATE. Concrete
made with normal weight aggrepates consisting mainly of sil-
ica or compounds other than calcium or magnesinm carbonate.

CONCRETE, YERMICULITE., A lightweight insulating
concrete made with vermiculite concrete aggregate which is
laminated micaceous material produced by expanding the
ore at high temperatures, When added to a portland cement
slurry the resulting concrete has a dry unit weight of approx-
imately 30 pcf (480 kg/m®).

GLASS FIBER BOARD. Fibrous glass roof insulation
consisting of inorganic glass fibers formed into rigid boards
using a binder. The board has a top surface faced with as-
phalt and kraft reinforced with glass fiber.

MINERAL BOARD. A rigid felted thermal insulation
board consisting of eitherr felted mineral fiber or
celluarbeads of expanded aggregate formed into flat rectan-
gular units,

724.2 Concrete assemblies. The provisions of this section
contain procedures by which the fire-resistance ratings of con-

crete assemblies are established by calculations.

720.2.1 Concrete walls. Cast-in-place and precast concrete
walls shall comply with Section 720.2.1.1. Multi-wythe
concrete walls shall comply with Section 720.2.1.2. Joints
between precast panels shall comply with Section
720.2.1.3. Concrete walls with gypsum wallboard or plaster
finish shall comply with Section 720.2.1.4.

724.2.1.1 Cast-in-place or precast walls. The minimum
equivalent thicknesses of cast-in-place or precast con-
crete walls for fire-resistance ratings of 1 hour to 4 hours
are shown in Table 720.2.1.1. For solid walls with flat
vertical surfaces, the equivalent thickness is the same as
the actual thickness. The values in Table 720.2.1.1 apply

720.2 - 720.2.1.2.1

720.2.1.1.1 Hollow-core precast wall panels. For
hollow-core precast concrete wall panels in which the
cores are of constant cross section throughont the
length, caleulation of the equivalent thickness by di-
viding the net cross-sectional area (the gross cross
section minus the area of the cores) of the panel by its
width shall be permitted,

720.2.1.1.2 Core spaces filled. Where all of the core
spaces of hollow-core wall panels are filled with
loose-fill material, such as expanded shale, clay, or
slag, or vermiculite or perlite, the fire-resistance rat-
ing of the wall is the same as that of a solid wall of the
same concrete type and of the same overall thick-
ness.

720.2.1.1.3 Tapered cross sections. The thickness of
panels with tapered cross sections shall be that deter-
mined at a distance 2f or 6 inches (152 mm), which-
ever is less, from the point of minimum thickness,
where t is the minimum thickness.

720.2.1.1.4 Ribbed or undulating surfaces. The
equivalent thickness of panels with ribbed or undulat-
ing surfaces shall be determined by one of the follow-
ing expressions:

for s = 44, the thickness to be used shall be 1;
for s < 21, the thickness to be used shall be ¢,;
for 47 > s > 2¢, the thickness to be used shall be

41

t+ ——1 re - f (Equation 7-3)
s

where:

§ = Spacing of ribs or undulations.

t = Minimum thickness.

te = Bquivaleni thickness of the panel calculated as

the net cross-sectional area of the panel divided
by the width, in which the maximum thickness
used in the calcufation shall not exceed 2t.

720.2.1.2 Multi-wythe walls. For walls which consist of

to plain, reinforced or prestressed concrete walls.

TABLE 720.2.1.1
MINIMUM EQUIVALENT THICKNESS OF CAST-IN-PLACE
OR PRECAST CONCRETE WALLS, LOADBEARING
OR NONLOADBEARING

MINIMUM SEAB THICKNESS (inches)
CONCRETE FOR FIRE-RESISTANCE RATING OF
TYPE 1-hour | 1Y-hour | 2-hour 3-hour 4-hour
Siliceous 3.5 43 5.0 6.2 7.0
Carbonate 3.2 4.0 4.6 5.7 6.6
i?gftweight 27 33 38 | 46 | 54
Lightweight 2.5 3.1 3.6 4.4 5.1
For SI: | inch = 25.4 mm.
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two wythes of different types of concrete, the fire-resis-
tance ratings shall be permiited to be determined from
Figure 720.2.1.2.

720.2.1.2.1 Two or more wythes. The fire-resistance
rating for wall paneis consisting of two or more
wythes shall be permitted to be determined by the for-
mula:

R=(RO%+ R+, +R,09)7 (Equation 7-4)

where:
R = The fire endurance of the assembly, minutes,

R\, R,, and R, = The fire endurances of the individual
wythes, minutes.
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FIGURE 720.2.1.2 — FIGURE 720.2.1.3.1

THICKNESS OF QUTSIDE
WYTHE OF SAND-LIGHTWEIGHT
CONCRETE, INCHES

THICKNESS OF OUTSIDE
WYTHE OF CARBONATE OR
SILICEOUS AGGREGATE
COMNCRETE, INCHES

Values of R,** for use in Equation 7-4 are given in
Table 720.2.1,2(1). Calculated fire-resistance ratings
are shown in Table 720.2.1.2(2).

INSIDE WYTHE INSIDE WYTHE
CARBONATE SILICEOUS
4 \ i 4\ ]
ahy,
3 \ L \ ahe, .
N T2 | I \
2\1hr. \ 2\1h;-.

4 \ h \ |
=23 45 " 123 46
THICKNESS OF INSIDE WYTHE, INCHES
OUTSIDE WYTHE OUTSIDE WYTHE
GARBONATE SILICEOUS
5 T T—T—rr1 5 —
3 4hr, 4 ap ahr. 1
3hr, 3hr.

2\ zhr.r 1 2\ 2hr. 1
L SO L AN

THICKNESS OF INSIDE WYTHE OF SAND-LIGHTWEIGHT CONCRETE INCHES

For ST:

For SI:
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1 inch = 25.4 mm.

FIGURE 720.2,1.2
FIRE-RESISTANCE RATINGS OF
TWC-WYTHE CONCRETE WALLS

1inch = 25.4 mm.

FIRE-RESISTANCE-RATED CONSTRUCTION

720.2.1.2.2 Foam plastic insulation. The fire-resis-
tance ratings of precast concrete wall panels consist-
ing of a layer of foam plastic insulation sandwiched
between two wythes of concrete shall be permitted to
be determined by use of Equation 7-4. Foam plastic
insulation with a total thickness of less than 1 inch (25
mm) shall be disregarded. The R, value for thickness
of foam plastic insulation of 1 inch (25 mm) or
greater, for use in the calculation, is 5 minutes; there-
fore R %59 = 2.5,

720,2.1,3 Joints between precast wall panels, Joints
between precast concrete wall panels which are not insu-
lated as required by this section shall be considered as
openings in walls. Uninsulated joints shall be included in
determining the percentage of openings permitted by Ta-
ble 704.8. Where openings are not permitted or are re-
quired by this code to be protected, the provisions of this
section shall be used to determine the amount of joint in-
sulation required. Insulated joints shall not be considered
openings for purposes of determining compliance with
allowable percentage of openings in Table 704.8,

720,2.1.3.1 Ceramic fiber joint protection, Figure
720.2.1.3.1 shows thicknesses of ceramic fiber blan-
kets to be used to insulate joints between precast con-
crete wall panels for various panel thicknesses and for
joint widths of 3/ inch (8.5 mm) and 1 inch (25 mm)
for fire-resistance ratings of 1 hour to 4 hours. For
joint widths between ¥, inch (9.5 mm) and 1 inch (25
mm), the thickness of ceramic fiber blanket is allowed
to be determined by direct interpolation, Other tested
and labeled materials are acceptable in place of ce-
ramic fiber blankets,

5 6 7
PANEL THICKNESS, INCHES

4 '
1INCH JOINTWIDTH '\
\ ' s 1 INCH MAXIMUM REGARDLESS
\ “\ a OF OPENING RATING
3 v s NS N @
\ A B ) z CERAMIC FIBER
5 \ & | AN = BLANKET
\\ \\ N = ‘ N g
\ 3/-\\ ‘94" ™~ . \ E o
RN TS 3 o o
[ ~ o [ &)
SNt | @ g
TR p o —L 33
0 B =
3 4 5 ) 7 8 3 o : K3
PANEL THICKNESS, INCHES W —-| |~_
3 r y ; L
3/4 INCH JOINT WIDTH o JOINT
| o WIDTH
Y 1L AN 1 &
N Z CARBONATE OR
v ) 8 B \ G = SILICEOUS AGGREGATE
1 \\ \ z CONCRETE
R \ 7y [\ s
,4\5(“{‘ . N2 \\44 N b SAND-LIGHTWEIGHT
YN «——-  ORLIGHTWEIGHT
o3 " CONCRETE

FIGURE 720.2.1.3.1
CERAMIC FIBER JOINT PROTECTION
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TABLE 720.2.1.2(1) - TABLE 720.2.1.4(2)

TABLE 720.2.1.2(1)

VALUES OF R,*® FOR USE IN EQUATION 7-4

THICKNESS OF MATERIAL (inches)
TYPE OF MATERIAL 1, 2 2%, 3 3, 4 4%, 5 5, 6 6%, 7

Siliceous aggregate | 53 | g5 | g1 | 95 | 113 | 130 | 149 | 169 | 188 | 207 | 228 | 251
concrete
Carbonate aggregate | 55 | 7 89 | 104 | 120 | 140 | 162 | 181 | 203 | 219 | 247 | 272
concrete
Sand-lightweight 65 | 82 | 105 | 128 | 155 | 181 | 207 | 233 | 260° | Notec | Notec | Notec
congrete
Lightweight concrete 6.6 8.8 11.2 137 16.5 19.1 219 247 27.8° | Notec | Notec | Notec
Insulating concrete” 8.3 133 16.6 18.3 23.1 26.5¢ | Notee | Notec | Notec | Notee | Notec | Notec
Air space — e s —— — — — — — — e e

For SI: | inch = 25.4 mum, 1 pound per cubic foot = 16.02 kgfm?.

a. Dry unit weight of 35 pef or less and consisting of cellular, perlite, or vermiculite concrete,
b. The R value for one ¥, to 3 Y, air space is 3.3. The &> value for two '/, to 3 '/,” air spaces is 6.7,

¢, The fire-resistance rating for this thickness exceeds 4 hours.

TABLE 720.2.1.2(2)
FIRE RESISTANCE RATINGS BASED ON R?4?

R®, MINUTES R®59
60 11.20
120 16.85
180 21.41
240 25.37

a. Based on Equation 7-4,

720.2.1.4 Walls with gypsum wallboard or plaster fin-
ishes. The fire-resistance rating of cast-in-place or pre-
cast concrete walls with finishes of gypsum wallboard or
plaster applied to one or both sides shall be permitted to
be calculated in accordance with the provisions of this

section.

720.2.1.2, or Table 720.2.1.2(1) for the concrete
alone, or to the rating determined in Section
720.2.1.4.1 for the concrete and finish on the nonfire-

exposed side.

TABLE 720.2.1.4(2)

TIME ASSIGNED TO FINISH MATERIALS ON
FIRE-EXPOSED SIDE OF WALL

720,2.1.4.1 Nonfire-exposed side. Where the finish
of gypsum wallboard or plaster is applied to the side
of the wall not exposed to fire, the contribution of the
finish to the total fire-resistance rating shall be defer-
mined as follows: The thickness of the finish shall first
be corrected by multiplying the actual thickness of the
finish by the applicable factor determined from Table
720.2.1.4(1) based on the type of aggregate in the con-
crete. The comrected thickness of finish shall then be
added to the actual thickness or equivalent thickness
of concrete and fire-resistance rating of the concrete
and finish determined from Table 720.2.1.1, Figure
720.2,1.2 or Table 720.2.1.2(1).

720.2.1.4.2 Fire-exposed side. Where gypsum wall-
board or plaster is applied to the fire-exposed side of
the wall, the contribution of the finish to the total fire-
resistance rating shall be determined as follows: The
time assigned to the finish as established by Table
720.2.1.4(2) shall be added to the fire-resistance rat-
ing determined from Table 720.2.1.1 or Figure
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FINISH DESCRIPTION TIME (minute)

Gypsum wallboard

’f, inch 10

1, inch 15

%, inch 20

2 layers of %/, inch 25

1 layer ¥, inch, 1 layer '/, inch 35

2 layers /, inch 40
Type X gypsum wallboard

'/, inch 25

*/, inch 40
Portland cement-sand plaster applied directly See Nofe a
to concrete masonry
Portland cement-sand plaster on metal lath

3,

1, inch 20

’f, inch 25

1 inch 30
G):ps.um sand plaster on /-inch gypsum lath

/, inch 35

i, inch 40

’f, inch 50
Gypsum sand plaster on metal fath

¥/, inch 50

', inch 60

1 inch 80
For SI: 1 inch = 25.4 mm.

a. The actual thickness of Portland cement-sand plaster, provided it is %, inch
or less in thickness, shafi be permitted to be included in determining the
equivalent thickness of the masonry for use in Table 720.3.2.
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TABLE 720.2.1.4(1) - FIGURE 720.2.2.1.2

TABLE

720.2.1.4(1)

FIRE-RESISTANCE-RATED CONSTRUCTION

MULTIPLYING FACTOR FOR FINISHES ON NONFIRE-EXPOSED SIDE OF WALL

TYPE OF FINISH MASONRY:

TYPE OF AGGREGATE USED IN CONCRETE OR CONCRETE MASONRY

Concrete: silicecus
or carbonate
Masonry: siliceous or

Concrete: sand
lightweight concrete
Masonry: limestone,

Conerete: lightweight
concrete
Masonry: expanded

Conerete: pumice, or

APPLIED TO WALL calcareous gravel |cinders or unexpected slag shale, clay or skate expanded slag
Portland cement-sand plaster 1.00 0.75* 0.75¢ 0.50*
Gypsum-sand plaster or gypsum wallboard 1.25 1.00 1.00 1.00
Gypsum-vermiculite or perlite plaster 1.75 1.50 1.50 1.25

For SiI: 1 inch =254 mm.

a. For Portland cement-sand plaster */, inch or less in thickness and applied directly to the masonry on the nonfire-exposed side of the wall, the multiplying factor

shall be 1.00.

720.2.1.4.3 Nonsymimetrical assemblies. For a wall
having no finish on one side or having different types
or thicknesses of finish on each side, the calculation
procedures of Sections 720.2.1.4.1 and 720.2.1.4.2
shall be performed twice, assuming either side of the
wall to be the fire-exposed side. The fire-restance rat-
ing of the wall shall not exceed the lower of the two
values,

Exception: For exterior wall with more than 5 feet
{1524 mm) of horizontal separation, the fire shall
be assumed to occur on the interior side only.

720.2.1.4.4 Minimum concrete fire-resistance rat-
ing. Where finishes applied to one or both sides of a
concrete wall contribute to the fire-resistance rating,
the concrete alone shall provide not less than one-half
of the total required fire resistance rating. In addition,
the contribution to the fire-resistance of the finish on
the nonfire-exposed side of a load-bearing wall shall
not exceed one-half the contribution of the concrete
alone.

720.2.1.4.5 Concrete finishes. Finishes on concrete
walls that are assumed to contribute to the total fire-
resistance rating of the wall shall comply with the in-
stallation requirements of Section 720.3.2.5.

720.2.2 Concrete floor and roof slabs. Reinforced and pre-
stressed [loors and roofs shall comply with Section
720.2.2.1. Multicourse floors and roofs shall comply with
Sections 720.2.2.2 and 720.2.2.3, respectively.

720.2.2.% Reinforced and prestressed floors and
roofs. The minimurm thicknesses of reinforced and pre-
stressed concrete floor or roof slabs for fire-resistance
ratings of 1 hour to 4 hours are shown in Table
7202.2.1.
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TABLE 720.2.2.1
MINIMUM SLAB THICKNESS (inches)

CONCRETE TYPE 1

FIRE-RESISTANCE RATING (hour)
1, 2 3 4

Stliceous

3.5 43 5.0 6.2 7.0

Carbonate

32 4.0 4.6 57 6.6

Sand-lightweight

27 33 38 4.6 5.4

Lightweight

2.5 3.1 36 4.4 5.1

For SI:

For S1:

DETERMINE THICKNESS HERE—)

1 inch = 25.4 mm.

720,2.2.1.1 Hollow-core prestressed slabs. For hol-
low-core prestressed concrete slabs in which the cores
are of constant cross section throughout the length,
the equivalent thickness shall be permitted to be ob-
tained by dividing the net cross-sectional area of the
slab including grout in the joints, by its width,

720.2.2.1.2 Slabs with sloping soffits. The thickness
of slabs with sloping soffits (see Figure 720.2.2.1.2)
shall be determined at a distance 27 or 6 inches (152
min), whichever is less, from the point of minimum
thickness, where 7 is the minimum thickness,

t

Zt OR 6 INCHES,

WHICHEVER IS LESS

1 inch = 25.4 mm.

FIGURE 720.2.2.1.2
DETERMINATION OF SLAB THICKNESS
FOR SLOPING SOFFITS
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FIRE-RESISTANCE-RATED CONSTRUCTION

720.2.2.1.3 Slabs with ribbed soffits, The thickness
of slabs with ribbed or undulating soffits (see Figure
7200.2.2.1.3) shall be determined by one of the follow-
ing expressions, whichever is applicable:

For s » 4t, the thickness to be used shall be ¢
For s < 21, the thickness to be used shall be ¢,
For 4¢ > s > 2¢, the thickness to be used shall be

4¢

t] —-=1 1, =t {Equation 7-5)
s

where:

5 = Spacing of ribs or undulations.

t = Minimum thickness.

te = Equivalent thickness of the slab calculated as
the net area of the slab divided by the width, in
which the maximum thickness used in the cal-
culation shall not exceed 2.

NEGEECT SHADED AREA IN CALCULATION OF EQUIVALENT THICKNESS

- ] = -

Por SI: 1 inch = 25.4 mm,

FIGURE 720.2.2.1.3
SLABS WITH RIBBED OR UNDULATING SOFFITS

720.2.2.2 Muiticourse floors. The fire-resistance rat-
ings of floors that consist of a base slab of concrete with a
topping (overlay) of a different type of concrete shall
comply with Figure 720.2.2.2.

720.2.2.3 Multicourse roofs. The fire-resistance ratings
of roofs which consist of a base slab of concrete with a
topping (overlay) of an insulating concrete or with an in-
sulating board and built-up roofing shall comply with
Figures 720.2.2.3(1) and 720.2.2.3(2).

720.2.2,3.1 Heat transfer. For the transfer of heat,
three-ply built-up roofing contributes 10 minutes to
the fire resistance rating. The fire-resistance rating for
concrete assemblies such as those shown in Figure
720.2.2.3(1) shali be increased by 10 minutes, This
increase is not applicable to those shown in Figure
720.2.2.3(2).
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(a)

THICKNESS OF CELLULAR
CONCRETE OVERLAY, INCHES

(b)

THICKNESS OF PERLITE
CONCRETE OVERLAY, INCHES

(e)

CONCRETE OVERLAY, INCHES

THICKNESS OF VERMICULITE

]
=1
=
w2
]

720.2.2.1.3 ~ FIGURE 720.2.2.3(1)

CARBONATE BASE SILICECUS BASE

h

Y

THICKNESS OF SAND-LIGHTWEIGHT
CONCRETE OVERLAY. INCHES
&

1 2 a 4 §
THICKNESS OF HORMAL-WEIGHT CONCRETE BASE SLAB, INCHES

GARBONATE OVERLAY SHICEQUS OVERLAY

OVERLAY THICKNESS, INCHES

£ 1
1 2 3 4 8
THICKNESS OF SAND-LiGHTWEIGHT CONCRETE SBASE SLAB, INCHES

[ inch =254 mm.

FIGURE 720.2.2.2

FIRE-RESISTANCE RATINGS FOR TWO-COURSE

CONCRETE FLOORS
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1 1 1 1 I 1 1 1 ¥ 1 1 ¥
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THICKNESS OF CONCRETE BASE SLAB, INCHES

VERMICULITE CONCRETE
=% 94 CONCRETE 4,9 -
CARBONATE BASE SILICEOUS BASE SAND-LIGHTWEIGHT BASE
4 4 AT T T
1 I I i I I T H
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i ] 1 1\t\ ] \ 1N
2 4 0 2 4 Q 2 4
THICKNESS OF CONCRETE BASE SLAB, INCHES
{ inch = 25.4 mm.

FIGURE 720.2.2.3(1)
FIRE-RESISTANCE RATINGS FOR CONCRETE
ROOF ASSEMBLIES
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FIGURE 720.2.2.3(2) - 720.2.3.3.1
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For SI: 1inch= 254 mm.

FIGURE 720.2.2.3(2)
FIRE-RESISTANCE RATINGS FOR CONCRETE
ROOF ASSEMBLIES

720.2,2.4 Joints in precast slabs. Joints between ad-
jacent precast concrete slabs need not be considered in
calculating the slab thickness provided that a concrete
topping at least | inch (25.4 mm) thick is used. Where
no concrete topping is used, joints must be groutedto a
depth of at least one-third the slab thickness at the
joint, but not less than 1 inch {25.4 mm), or the joints
must be made fire resistant by other approved meth-
ods,

720.2.3 Cencrete cover over reinforcement. The mini-
muin thickness of concrete cover over reinforcement in con-
crete slabs, reinforced beams and prestressed beams shall
comply with this section.
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720.2.3.1 Slab cover, The minimum thickness of con-
crete cover to the positive moment reinforcement shall

FIRE-RESISTANCE-RATED CONSTRUCTION

comply with Table 720.2.3(1) for reinforced concrete
and Table 720.2.3(2) for prestressed concrete. These ta-
bles are applicable for solid or hollow-core one-way or
two-way slabs with flat undersurfaces. These tables are
applicable to slabs which are either cast-in-place or pre-
cast, For precast prestressed concrete not covered else-
where, the procedures contained in PCI MNL 124 shall
be acceptable.

720.2.3.2 Reinforced beam cover, The minimum thick-
ness of concrete cover to the positive moment reinforce~
ment (bottom steel) for reinforced concrete beams is
shown in Table 720.2.3(3) for fire-resistance ratings of I
hour to 4 hours,

720.2.3.3 Prestressed beam cover. The minimum
thickness of concrete cover to the positive moment
prestressing tendons (bottom steel) for restrained and
unrestrained prestressed concrete beams and stemmed
units shall comply with the values shown in Tables
720.2.3(4) and 720.2.3(5) for fire-resistance ratings of
1 hour to 4 hours. Values in Table 720.2.3(4) apply to
beams 8 inches (203 mum) or greater in width. Values in
Table 720.2.3(5) apply to beams or stems of any width
provided the cross section area is not less than 40
square inches (25 806 mm?). In case of differences be-
tween the values determined from Table 720.2.3(4) or
Table 720.2.3(5), it is permitted to use the smaller
value. The concrete cover shail be calculated in accor-
dance with Section 720.2.3.3.1. The minimum con-
crete cover for nonprestressed reinforcement in
prestressed concrete beams shall comply with Section
720.2.3.2.

720,2.3.3.1 Calculating concrete cover. The con-
crete cover for an individual tendon is the minimum
thickness of concrete between the surface of the ten-
don and the fire-exposed surface of the beam, except
that for ungrouped ducts, the assumed cover thick-
ness is the minimum thickness of concrete between
the surface of the duct and the fire-exposed surface of
the beam. For beams in which two or more tendons
are used, the cover is assumed to be the average of the
minimum cover of the individual tendons. For corner
tendons (tendons equal distance from the bottom and
side), the minimum cover used in the calculation
shall be one-half the actual value. For stemmed
members with two or more prestressing tendons lo-
cated along the vertical centerline of the stem, the av-
erage cover shall be the distance from the bottom of
the member to the centroid of the tendons. The actual
cover for any individual tendon shall not be less than
one-half the smaller value shown in Tables
720.2.3(4) and 720.2.3(5), or | inch (25.4 mm),
whichever is greater.
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 720.2.3(1) - TABLE 720.2.3(4)

TABLE 720.2.3(1)
COVER THICKNESS FOR REINFORCED CONCRETE FLOOR OR ROOF SLABS (inches)

FIRE-RESISTANCE RATING (hours)
Restrained Unrestrained
CONCRETE AGGREGATE TYPE 1 111'2 2 3 4 1 1112 2 3 4
Siliceous 3, i, Y, A i *, Y, | 17, A
Carbonate i, i, ¥, Y, Y, i, i ¥, 14, 1,
Sand-lightweight or lightweight Y, A 2, Y, Y, Y, , Y, 1, 1,
For 8I: 1 inch = 25.4 mm.
TABLE 720.2.3(2)
COVER THICKNESS FOR REINFORCED CONCRETE FLOOR OR ROOF SLABS (inches)
FIRE-RESISTANCE RATING (hours)
Restrained Unrestrained
CONCRETE AGGREGATE TYPE 1 1'!2 2 3 4 1 11l2 2 3 4
Siliceous Y, Y, 3, 3, 3, 1, A 1, 24, 2y,
Carbonate ¥, i, , , *, 1 1%, 1, 2, 24,
Sand-lightweight or lightweight A %, *, , I, 1 WA 1', 2 2,
For SI:  1inch =254 mmn
TABLE 720.2.3(3)
MINIMUM COVER FOR MAIN REINFORCING BARS OF REINFORCED CONCRETE BEAMS®
(APPLICABLE TO ALL TYPES OF STRUCTURAL CONCRETE)
RESTRAINED OR BEAM WIDTHE FIRE-RESISTANCE RATING (hours)
UNRESTRAINED? {inches) 1 1Y, 2 3 4
5 3, A *, 1# e
Restrained 7 A X, i, i, *,
210 Y, Y, Y, 3, i,
3 M, t 1Y, — —
Unrestrained 7 *, i, A 1%, 3
210 Y, Y, Y, 1 1%,

For SI: [ inch =25.4 mm, 1 foot = 304.8 mm.

a. Tabulated values for restrained assemblies apply to beams spaced more than 4 feet on centers. For restrained beams spaced 4 feet or less on centers, minimum
cover of %/, inch is adequate for ratings of 4 hours or less.

b, For beam widths between the tabulated values, the minimom cover thickness can be determined by direct interpolation,

¢. The cover for an individual reinforcing bar is the minimum thickness of concrete between the surface of the bar and the fire-exposed surface of the beam. For
beams in which several bars are used, the cover for corner bars used in the calcalation shall be reduced to one-half of the actual value. The cover for an individual
bar must be not less than one-half of the value given in Table 720.2.3(3) nox less than ¥, inch.

TABLE 720.2.3(4)
MINIMUM COVER FOR PRESTRESSED CONCRETE BEAMS 8 INCHES OR GREATER [N WIDTH
b FIRE-RESISTANCE RATING {hours)
RESTRAINED OR CONCRETE BEAM WIDTH

UNRESTRAINED® AGGREGATE TYPE {inches) 1 11]'2 2 3 4
Carbonate or siliceous 3 1, 1Yy, 1%, 1P f 2
Restrained Carhonate or siliceous 212 1y, 1, A 1Y, IV
Sand lightweight 8 1y, 14, 1, 1, 2
Sand lightweight =212 11, [§A XA 1Y, Pl

Carbonate or siliceous 8 1Y, 1%, 2', 5 —

Unrestrained Carbonate or siliceous =12 1, 14, e 2!, 3
; Sand lightweight 8 1Y, 1y, 2 34, —
Sand lightweight >12 XA 1'/, 1%, 2 2Y,

For SI: 1 inch =254 mm, | foot = 304.8 mm.
a. Tabulated values for restrained assemblies apply to beams spaced more than 4 feet on centers. For restrained beams spaced 4 feet or less on centers, minimum

cover of %, inch is adequate for 4-hour ratings or less,
b, For beam widths between 8 inches and 12 inches, mintmum cover thickness can be determined by direct interpolation.

¢, Not practical for 8-inch-wide beam but shown for purposes of interpolation,
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TABLE 720.2.3(5) — 720.3.1.1

FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 720.2.3(5)
MINIMUM COVER FOR PRESTRESSED CONCRETE BEAMS OF ALL WIDTHS
b FIRE-RESISTANCE RATING (hours)
RESTRAINED OR CONCRETE BEAM AREA +
UNRESTRAINED? | AGGREGATE TYPE A (stjuare inches) 1 11!2 2 3 [
All 402 A 150 1Y, 1, 2 21, .
Catbonate or 150 < A <300 1Y, 1Y, 1Y, 1, A
Restrained
siliceous 300<A A 1Y, 1, 1, 2
Sand lightweight 150< A 1Y, Y, 1, 1Y, 2
All 402 A< 150 2 24 — - -
. Carbonate or 150 < A <300 1, 1%, 214, — —
Unrestrained
siliceous 300<A 1Y, 1, 2 ¥ 4¢
Sand lightweight i50< A [, 1, 2 3° 4¢
For 8I: ! inch =254 mm, i foot = 304.8 mm.

a. Tabulated values for restrained assemblies apply to beams spaced more than 4 feet on centers, For restrained beams spaced 4 feet or less on centers, minimum

cover of ¥, inch is adequate for 4-hour ratings or less.

b, The cross-sectional area of a stem is permitted to inciude a portions of the area in the flange, provided the width of flange used in the calculation does not exceed

three times the average width of the stem.

c¢. U-shaped or hooped stirrups spaced not (o exceed the depth of the meraber and having a minimuwn cover of | inch shall be provided.

720.2.4 Concrete columns. Concrete columns shall com-
ply with this section.

TABLE 720.2.4
MINIMUM DIMENSION OF CONCRETE COLUMNS (inches)

FIRE-RESISTANCE RATING (hours)
TYPES OF
CONCRETE 1 1, 2 3* 4°
Siliceous 8 9 g 12 14
Carbonate 8 9 10 fl 12
Sand-Lightweight 8 8, 9 (o', 12
For SI: !inch =254 mm.

a. The minimum dimension is permitted to be reduced to 8§ inches for rectangu-

lar columus with two paratlel sides at jeast 36 inches in length.

b. The minimum dimension is permitted te be reduced to 10 inches for rectan-

gular columns with two paratlel sides at east 36 inches in length.

720.2.4.1 Minimum size. The minimum overall dimen-

2. The main longitudinal reinforcing in the column
has cover not less than that required by Section
720.2.4.2; and

3. Openings in the wall are protected in accordance
with Table 714.2,

Where openings in the wall are not protected as re-
guired by Section 714.2, the minimum dimension of col-
umns required to have a fire-resistance rating of 3 hours
or less shall be 8 inches (203 nun), and 10 inches (254
mm) for colunmns required to have a fire-resistance rating
of 4 hours, regardless of the type of aggregate used in the
concrete.

720.2.4.4 Precast cover units for steel celumns. See
Section 720.5.14,

720.3 Concrete masonry. The provisions of this section con-

sions of reinforced concrete columns for fire-resistance
ratings of | hour to 4 hours shall comply with Table
720.2.4.

720.2.4.2 Minimum cover for R/C columns. The
minimum thickness of concrete cover (o the main lon-
gitudinal reinforcement in columns, regardless of the
type of aggregate used in the concrete, shall not be less
than [ inch (25.4 tmun) times the number of hours of re-
quired fire resistance or 2 inches (51 mm) whicheveris
less.

720.2.4.3 Columns built into walls, The minimum di-
mensions of Table 720.2.4 do not apply to a reinforced
concrete column that is built into # concrete or masonry
wall provided all of the following are met:

L. The fire-resistance rating for the wall is equal to
or greater than the required rating of the column;
and
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tain procedures by which the fire-resistance ratings ot concrete
masonry are established by calculations,

720.3.1 Equivalent thickness, The equivalent thickness of
concrete masonry construction shall be determined in ac-
cordance with the provisions of this section.

720.3.1.1 Concrete masonry unit plus finishes. The
equivalent thickness of concrete masonry assemblies,
T.., shall be computed as the sum of the equivalent thick-
ness of the concrete masonry unit, 7,, as determined by
Section 720.3.1.2, 720.3.1.3, or 720.3.1.4, plus the
equivalent thickness of finishes, T, determined in accor-
dance with Section 720.3.2:

Ta.=T.+Ty (Equation 7-6)

T,=V,/LH = Equivalent thickness of concrete ma-
sonry unit {inch) (mm).
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FIRE-RESISTANCE-RATED CONSTRUCTION

where:
v,

"

L = Specified length of masonry unit (inch) (mm),
H = Specified height of masonry unit (inch) (mm).

= Net volume of masonry unit (inch?) (mm?).

720.3.1.2 Ungrouted or partially grouted construc-
tion. 7, shall be the value obtained for the concrete ma-
sonry unit determined in accordance with ASTM C 140,

720.3.1.3 Solid grouted construction. The equivalent
thickness, T, of solid grouted concrete masonry units is
the actual thickness of the unit,

720.3.1.4 Airspaces and cells filled with loose-fill ma-
terial. The equivalent thickness of completely filled hol-
low concrete masonry is the actoal thickness of the unit
when loose-fill materials are; sand, pea gravel, crushed
stone, or slag that meet ASTM C 33 requirements; pum-
ice, scoria, expanded shale, expanded clay, expanded

720.3.1.2 -720.3.3

720.3.2.2 Finish on fire-exposed side, Where plaster or
gypsum wallboard is applied to the fire-exposed side of
the wall, the contribution of the finish to the total fire-re-
sistance rating shall be determined as follows: The time
assigned to the finish as established by Table
720.2.1.4(2) shall be added (o the fire-resistance rating
determined in Section 720.3.2 for the masonry alone, or
in Section 720.3.2.1 for the masonry and finish on the
nonfire-exposed side.

720.3.2.3 Nonsymmetrical assemblies. For a wall hav-
ing no finish on one side or having different types or
thicknesses of finish on each side, the calculation proce-
dures of this section shall be performed twice, assuming
either side of the wall to be the fire-exposed side, The
fire-resistance rating of the wall shall not exceed the
lower of the two values calculated.

Exception: For exterior walls with more than 5 feet
{1524 mm) of horizontal separation, the fire shall be
assumed to occur on the interior side only.

slate, expanded slag, expanded fly ash, or cinders that
comply with ASTM C 331; or perlite or vermiculite
meeting the requirements of ASTM C 549 and C 516, re-
spectively.

720.3.2.4 Minimum concrete masonry fire-resistance
rating. Where the finish applied to a concrete masonry
wall contributes to the fire-resistance rating, the masonry
alone shall provide not less thap one-half the total re-
quired fire-resistance rating.

720.3.2.5 Attachment of finishes. Installation of fin-
ishes shall be as follows:

720.3.2 Concrete masonry walls, The fire-resistance rat-
ing of walls and partitions constructed of concrete masonry
units shall be determined from Table 720.3.2, The rating
shall be based on the equivalent thickness of the masonry

and type of aggregate used, 1. Gypsum wallboard and gypsum lath applied to

concrete masonry or concrete walls shall be se-
cured to wood or steel furring members spaced not
more than 16 inches (406 mm) o.c.

. Gypsum wailboard shall be installed with the long
dimension paralle]l to the furring members and
shall have all joints finished.

3. Other aspects of the installation of finishes shall

comply with the applicable provisions of Chapters
7 and 25.

720.3.3 Multi-wythe masonry walls. The fire-resistance
rating of wall assemblies constructed of multiple wythes of

720.3.2.1 Finish on nonfire-exposed side, Where plas-
ter or gypsum wallboard is applied to the side of the wall
not exposed to fire, the contribution of the finish to the to- 5
tal fice-resistance rating shall be determined as follows:
The thickness of gypsum waltboard or plaster shall be
corrected by multiplying the actual thickness of the fin-
ish by applicable factor determined from Table
720.2.1.4(1). This corrected thickness of finish shall be
added to the equivalent thickness of masomy and the
fire-resistance rating of the masonry and finish deter-
mined from Table 72(.3.2.

MINIMUM EQUIVALENT THICKNESS {inches) OF Jé\:l;-liézggﬁONBEARlNG CONCRETE MASONRY WALLS®b.cd
FIRE-RESISTANCE RATING (hours)

TYPE OF AGGREGATE i, 4, 1 1 | 1 | 1%, 2 2%, | 2%, | 2%, 3 3y, | av, | 3%, a4
Punice or expanded slag 15 1194321 125 |27 130323413638 | 40|42 | 44 45 | 47
22026129 133 )34 )] 3638|4042 ] 44 | 46| 48 | 49 | 5.1

 BExpanded shale, ciay or slate 1.8

Limestone, cinders or 19 (2327131 34|37 4043|4548 505255057509
unexpanded slag

Calcareous or siliceous gravel 20 | 24 {28 {32 (36 139 (4245 | 48 | 5.0} 53 | 55| 58| 60| 62

For SI: 1| inch = 254 mm,

a. Values between those shown in the table can be determined by direct interpolation.

b Where combustible members are framed into the wall, the thickness of solid material between the end of each member and the opposite face of the wail, or be-
tween members set in from opposite sides, shall not be less than 93 percent of the thickness shown in the table.

¢. Requirements of ASTM C 53, C 73 or C 90 shaill apply.

d. Minimum required equivalent thickness corresponding to the hourly fire-resistance rating for units with a combination of aggregate shall be determined by linear
interpolation based on the peicent by volume of each aggregate used in manufacture,
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masonry materials shall be permitted to be based on the fire-
resistance rating period of each wythe and the continuous
airspace between each wythe in accordance with the follow-
ing formula:

Ri=(RPP +RL¥ 4+ L+ RIP+ A+ A+ .+ AT
(Equation 7-7)
where:

R, = Fire endurance rating of the assembly
(hours).

R, R,. .., R,= Fire endurance rating of wythes for 1, 2, n
(hours), respectively.

Ay, Ay, o, A= 030, factor for each continuous airspace
for 1,2, ..., respectively, having a depth of
1/, inch (12,7 mm) or more between
wythes,

720.3.4 Concrete masonry lintels, Fire-resistance ratings
for concrete masonry lintels shall be determined based
upon the nominal thickness of the lintel and the minimum
thickness of concrete masonry or concrete, or any combi-
nation thereof, covering the main reinforcing bars, as de-
termined according to Table 720.3.4, or by approved
alternate methods,

TABLE 720.3.4
MINIMUM COVER OF LONGITUDINAL
REINFORCEMENT IN FIRE-RESISTANCE-RATED
REINFORCED CONCRETE MASONRY LINTELS (inches)

FIRE-RESISTANCE RATING (hours)
NOMINAL WIDTH
OF LINTEL (inches) 1 2 3 4
6 1, 2 — —
8 1Y, A 1%, 3
10 or greater 11, 1Y, 14, 13,

For SI:  1inch =254 mm.

720.3.5 Concrete masonry columns. The fire-resistance
rating of concrete masonry columns shall be determined
based upon the least plan dimension of the column in ac-
cordance with Table 720.3.5 or by approved alternate
methods.

TABLE 720.3.5
MINIRAUM DIMENSION OF
CONCRETE MASONRY COLUMNS (inches)

FIRE-RESISTANCE RATING (hours)
1 2 3 4

8 10 12 14
For SI, | inch=25.4 mm,

720.4 Clay brick and tile masonyy. The provisions of this sec-
tion contain procedures by which the fire-resistance ratings of
clay brick and tile masonry are established by calculations.

720.4.1 Masonry walls. The fire-resistance rating of ma-
sonry walls shall be based upon the equivalent thickness as
calculated in accordance with this section, The calculation
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shall take into account finishes applied to the wall and air
spaces between wythes in multiwythe construction.

720.4.1.1 Equivalent thickness. The fire-resistance rat-
ings of walls or partitions constructed of solid or hollow
clay masonry units shall be determined from Table
T20.4.1(1) or 720.4.1(2). The equivalent thickness of the
clay masonry unit shall be determined by Equation 7-8
when using Table 720.4,1(1). The fire-resistance rating
determined from Table 720.4.1(1) shall be permitted to
be used in the calculated fire-resistance rating procedure
in Section 720.4.2.

T.=V,/LH {Equation 7-8)

where:

T, = Theequivalent thickness of the clay masonry unit
(inches).

¥, = Thenetvolume of the clay masonry unit (inch?).

L = The specified length of the clay masonry unit
(inches).

H = The specified height of the clay masonry unit
(inches).

720.4.1.1.1 Hotlow clay units. The equivalent thick-
ness, 7,, shall be the value obtained for hollow clay
vnits as determined in accordance with ASTM C67.

720.4.1.1.2 Solid grouted clay units, The equivalent
thickness of solid grouted clay masonry units shall be
taken as the actual thickness of the units.

720.4.1.1,3 Units with filled cores. The equivalent
thickness of the hollow clay masonry units is the ac-
tual thickness of the unit when completely filled with
loose fill materials of; sand, pea gravel, crushed stone,
or slag that meet ASTM C 33 requirements; pumice,
scoria, expanded shale, expanded clay, expanded
slate, expanded slag, expanded fly ash, or cinders in
compliance with ASTM C 331; or perlite or vermicu-
lite meeting the requirements of ASTM C 549 and C
516, respectively.

720.4.1.2 Plaster finishes. Where plaster is applied to
the wall, the total fire resistive rating shall be determined
by the formula;

R=(R0¥+pl) 7 {Equation 7-9)

where:

R = The fire endurance of the assembly (hours),

R, = Thefireendurance of the individual wall (hours).
pl = Coefficient for thickness of plaster.

Values for R, for use in Equation 7-9 are given in
Table 720.4.1(3). Coefficients for thickness of plaster
shall be selected from Table 720.4.1(4) based on the
actual thickness of plaster applied to the wall or parti-
tion and whether one or two sides of the wall are plas-
tered.
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TABLE 720.4.1(1)
FIRE-RESISTANCE PERIODS OF CLAY MASONRY WALLS

TABLE 720.4.1(1) - 720.4.1.4

MINIMUM REQUIRED EQUIVALENT THICKNESS FOR FIRE RESISTANGE?P® (inches)
MATERIAL TYPE 1 hour 2 hour 3 hour 4 hour
Solid brick of clay or shale? 2.9 3.8 4.9 6.0
Hollow brick or tile of clay or shale, unfilled 23 3.4 4.3 5.0
Hollow lbrick or Fiic of c]z.ty or ‘shale, grouted or 3.04.45.56.6 3.0 44 55 6.6
filled with materials specified in Section 720.4,1.1.3

For Sk 1 inch =25.4 mm.
a, Equivalent thickness as determined from Section 720.4.1,

b. Calculated fire resistance between the hourly increments listed shall be determined by linear interpolation.

¢ Where combustible members ate framed in the wall, the thickness of solid material between the end of each member and the opposite face of the wall, or between
memmbers set in from opposite sides, shall not be less than 93 percent of the thickness showa.

d. For units in which the net cross-sectional area of cored brick in any plane parallel to the surface containing the cores is at least 75 percent of the gross cross-sec-

tional area measuored in the same plane,

TABLE 720.4.1(2)

FIRE-RESISTANCE RATINGS FOR BEARING STEEL FRAMED
BRICK VENEER WALLS OR PARTITIONS

WALL OR PARTITION ASSEMBLY

BRICK FACED SIDE
EXPOSED (hours)

PLASTER SIDE
EXPOSED (hours)

Outside facing of steel studs:
i,” wood fiberboard sheathing next to studs, 3/, airspace formed with
3, x 135" wood strips placed over the fiberboard and secured fo the studs;

unsanded gypsum plaster on metal or wire lath attached to %/, wood strips
secured to edges of the studs.

metal or wire lath nailed to such strips, 3%,” brick veneer held in place by filling
3" airspace between the brick and lath with mortar. Inside facing of studs: %,”

Outside facing of stee] studs;
1" insulation board sheathing attached to studs, 1” airspace, and 3%, brick

directly to the studs.

veneer attached to steel frame with metal ties every 5th course. Inside facing of 1.5 4
studs; 7/;" sanded gypsum plaster (1:2 mix) applied on metal or wire lath attached

plaster {1:2 mix) applied to metal or wire.

Same as above except use /y” vermiculite—gypsum plaster or 1” sanded gypsum 9 4

Outside facing of steel studs:

joints of gypsum lath,

15" gypsum sheathing board, attached to studs, and 3%, brick veneer attached to
steel frame with metal ties every 5th course, Inside facing of studs: '/,” sanded 5 4
gypsum plaster (1:2 mix) applied to 1/,” perforated gypsum lath securely attached
to studs and having strips of metal lath 3-inches wide applied to all horizontal

For SI: I inch=25.4 mm.

720.4.1.3 Muiti-wythe walls with airspace. Where a
continuous airspace separates multiple wythes of the
wall or partition, the total fire-resistance rating shall be
determined by the formula:

R=(R% + RN+ . +R "9+ as) 7 (Equation 7-10)

where:

R = The fire endurance of the assembly
(hours).

Ry, Ryand R= The fire endurance of the individual
wythes (hours).

as = Coefficient for continuous airspace.
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Values for R,** for use in Equation 7-10 are given in
Table 720.4.1(3), The coefficient for each continuous
airspace of '/, inch to 3Y/, inches (12.7 to 89 mm) separat-
ing two individual wythes shall be 0.3.

720.4.1.4 Nonsymmetrical assemblies. For a wall hav-
ing no finish on one side or having different types or
thicknesses of finish on each side, the calculation proce-
dures of this section shall be performed twice, assuming
either side to be the fire-exposed side of the wall. The fire
resistance of the wall shall not exceed the lower of the
two values determined.

Exception: For exterior walls with more than 5 feet
{1524 mm) of horizontal separation, the fire shall be
assumed to occur on the interior side only.
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TABLE 720.4.1(3) - FIGURE 720.5.1(1)

TABLE 720.4.1335)9
VALUES OF R,
R5 R {hours)
1 1.0
2 1.50
3 191
4 2.27

TABLE 720.4.1(4)
COEFFICIENTS FOR PLASTER, p/®

THICKNESS OF
PLASTER (Inch) ONE SIDE TWO SIDE
Iy, 03 0.6
5 0.37 0.75
i, 045 0.90

For 8I: 1 inch =25.4 mm.
a. Values listed in table are for 1:3 sanded gypsum plaster.

TABLE 720.4.1(5)
REINFORCED MASONRY LINTELS

MINIMUM LONGITUDINAL REINFORCEMENT COVER
NOMINAL FOR FIRE RESISTANCE (inch)
LINTEL WIDTH
(inches) 1 hour 2 hour 3 houy 4 hour
6 1, 2 NP NP
8 1Y, 14, 1%, 3
10 or more 1, 1/, 1Y, 1%,

For SI: I inch =254 mm,
NP = Not permitted,

TABLE 720.4.1(8)
REINFORCED CLAY MASONRY COLUMNS
FIRE-RESISTANCE RATING
(hour}
COLUMN SIZE 1 2 3 4
Minimum column dimension (inches) 8 10 i2 14

For SI. 1 inch =254 mn.

720.4.2 Multi-wythe walls. The fire-resistance rating for
walls or partitions consisting of two or more dissimilar

wythes shall be permitted to be determined by the formula:

R=(R "+ R0¥+ +R 0517 (Equation7-11)
where:
R = The fire endurance of the assembly

(hours).

R, R;and R, = The fire endurance of the individual wythes

(hours).

Values for R,** for use in Equation 7-11 are given in Ta-

ble 720.4.1(3).
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720.4.2.1 Multi-wythe walls of different material. For
walls that consist of two or more wythes of different ma-
terials (concrete or concrete masonry units) in combina-
tion with clay masonry units, the fire-resistance rating of
the different materials shall be permitted to be deter-
ntined from Table 720.2.1.1 for concrete; Table 720.3.2
for concrete masonry units or Table 720.4.1(1), or
720.4.1(2) for clay and tile masonry units,

720.4.3 Reinforced clay masonry lintels. Fire-resistance
ratings for clay masonry lintels shall be determined based on
the nominal width of the lintel and the minimum covering
for the longitudinal reinforcement in accordance with Table
720.4.1(3).

720.4.4 Reinforced clay masonry columns. The fire-resis-
tance ratings shall be determined based on the last plan di-
mension of the column in accordance with Table 720.4.1(6).
The minimum cover for longitudinal reinforcement shall be
2 inches (51 mm).

720.5 Steel assemblies. The provisions of this section contain
procedures by which the fire-resistance ratings of steel assem-
blies are established by calculations.

720.5.1 Structoral steel columns, The fire resistance rat-
ings of steel columns shall be based on the size of the ele-
ment and the type of protection provided in accordance with
this section.

720.5.1.1 General. These procedures establish a basis
for determining the fire resistance of column assemblies
as a function of the thickness of fire-resistant material
and, the weight, W and heated perimeter, D, of steel col-
umns. As used in these sections, W is the average weight
of a structural steel column in pounds per linear foot, The
heated perimeter, [, is the inside perimeter of the fire-re-
sistant material in inches as illustrated in Figure
720.5.1(1).

D=dbg+ 2d - 2ty D=2{a+d) D=2{b+ d)

FIGURE 720.5.1(1)
DETERMINATION OF THE HEATED PERIMETER
OF STRUCTURAL STEEL COLUMNS
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FIGURE 720.5.1(2)
GYPSUM WALLBOARD PROTECTED STRUCTURAL STEEL
COLUMNS WITH SHEET STEEL COLUMN COVERS

1. Structucat steel cojumn, either wide flange or tabular shapes.

2, Type X gypsum wallboard in accordance with ASTM C 36, For single-layer
applications, the wallboard shall be applied vertically with no horizontal
joints. For multiple-layer applications, horizontal joints are permitted at a
minimum spacing of 8§ feet, provided that the joints in successive layets are
staggered at least 12 inches. The total required thickness of waliboard shall
be determined on the basis of the specified fire-resistance rating and the
weight-to-heated-perimeter ratio (W/D) of the column. For fire-resistance
ratings of 2 hours or Jess, one of the required layers of gypsum waliboard
may be applied to the exterior of the sheet steel column covers with 1-inch
Tong Type S screws spaced 1 inch from the waiiboard edge and 8 inches on
center. For such installations, 0.014%-inch minimum thickness galvanized
steel corner beads with 1'/,-inch legs shall be attached to the wallboard with

Type S screws spaced 12 inches on center.

W

shall be erected with the Snap Lock or Pittsburgh joint details.

For fire-resistance ratings of 2 hours or less, column covers fabricated from
0.0269-inch minimum thickness galvanized or stainless steel shall be per-
mitted to be erected with tap joints. The lap joints shall be permitted to be lo-
cated anywhere around the perimeter of the columa cover. The lap joints
shall be secured with ¥,-inch-long No. 8 sheet metal screws spaced 12

inches on center.

The column covers shail be provided with a minimum expansion clearance
of Y, inch per inear foot between the ends of the cover and any restraining

construction.
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SCREWS SPACED 12%.c.

. For fire-resistance radings of 3 bours or less, the column covers shall be fab-
ricated from 0.0239-inch minimum thickness galvanized or stainless steel.
For 4-hour fire-resistance ratings, the cotwma covers shall be fabricated
from 0.023%9-inch minimum thickness stainless steel. The column covers

For SL:

2.

FIGURE 720.5.1(2) - FIGURE 720.5.1(3)
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FIGURE 720.5.1(3)
GYPSUM WALLBOARD PROTECTED STRUCTURAL STEEL
COLUMNS WITH STEEL STUD/SCREW ATTACHMENT SYSTEM

| inch =254 mm.

. Structural steel column, either wide flange or tubular shapes.

13/,-inch deep studs fabricated from 0.0179-inch minimom thickness galva-

nized steel with 1%/ or 17/ -inch legs. The length of the steel studs shali be

4, inch less than the height of the assembly.

. 'Type X gypsum wallboard in accordance with ASTM C 36. For single-layer
applications, the wallboard shall be applied verticaily with no horizontal
joints. For muitiple-layer applications, horizontal joints are permitted at a
minimum spacing of 8 feet, provided that the joints in successive layers are
staggered at least 12 inches. The total required thickness of waliboard shall
be determined on the basis of the specified fire-resistance rating and the
weight-to-heated-perimeter ratio {W/D) of the column.

. Galvanized 0.0£49-inch minimum thickness steel corner beads with 11/,
inch legs attached to the wallboard with -inch-long Type S screws spaced
12 inches on center.

. No, 18 SWG steel tie wires spaced 24 inches on center.

. Sheet metal angles with 2-inch legs fabricated from 0,022 1-inch mininm

thickness galvanized steel.

Type S screws, 1-inch long, shall be wsed for attaching the first layer of wall-

board to the steel studs and the third layer to the sheet metal angles at 24

inches on center. Type S screws 1%/,-inch long shall be used for attaching the

second layer of wallboard fo the steel siuds and the fourth layer to the sheet
metal angles at {2 inches on ceater. Type S screws 2'/, inches long shall be
used for attaching the third layer of wallboard to the steel studs at 2 inches

OR center.
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For 81: I inch =25.4 mm, | pound per linear foot/inch = 0.059 kg/m/mm.

FIGURE 720.5.1(4)
FIRE RESISTANCE OF STRUCTURAL STEEL COLUMNS
PROTECTED WITH VARIOUS THICKNESSES OF
TYPE X GYPSUM WALLBOARD
a. The W/D ratios for typical wide flange colamns are listed b Table 720.5.1(1). Forother

column shapes, the W/D ratios shall be determined in accordance with Section
720.5.1.¢,

FIGURE 720.5.1(5)
WIDE FLANGE STRUCTURAL STEEL COLUMNS WITH
SPRAY-APPLIED FIRE-RESISTANT MATERIALS

(8} () (c)
PRECAST CONCRETE CONCRETE
CONCRETE ENCASED ENCASED
COLUMN STRUCTURAL WIDE FLANGE
COVERS TUBE SHAPE

For SI: |inch=254 mm.

FIGURE 720.5.1(6)
CONCRETE PROTECTED STRUCTURAL STEEL COLUMNS®

a. When the inside perimeter of the coacrete protection is not square, L shall be taken as
the average of L, and L, When the thickness of concrete cover is not constant, /t shall be
taken as the average of /i, und fr,.

b. Joints shall he protected with a minimeum E inch thickness of ceramic fiber blanket but
in no case less than one-half the thickness of the column cover (see Section 720.2,1.3).
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FIGURE 720.5.1(7)
CONCRETE OR CLAY MASONRY PROTECTED
STRUCTURAL STEEL COLUMNS

Depth of a wide flange column, outside diameter of pipe column, or
outside dimension of structaral tubing column (inches).

= Thickness of web of wide flange columa {inches}.
Width of flange of wide flange column {inches).

1

720.5.1.1.1 Nonloadbearing protection. The appli-
cation of these procedures shall be limited to column
assemblies in which the fire-resistant material is not
designed to carry any of the load acting on the column,

720.5.1.1.2 Embedments. In the absence of substan-
tiating fire-endurance test results, ducts, conduit, pip-
ing, and similar mechanical, electrical, and plumbing
installations shall not be embedded in any required
fire-resistant materials.

720.5.1.1.3 Weight-to-perimeter ratio. Table
720.5.1(1) contains weight-to-heated-perimeter ra-
tios (W/D)) for both contour and box fire-resistant pro-
files, for the wide flange shapes most often used as
columns. For different fire-resistant protection pro-
files or column cross sections, the weight-to-heated-
perimeter ratios (W/D) shall be determined in accor-
dance with the definitions given in this section,

720.5.1.2 Gypsum wallboard protection. The fire re-
sistance of structural steel columns with weight-to-
heated-perimeter ratios (W/D) less than or equal to 3.65
and which are protected with Type X gypsum wallboard
shall be permitted to be determined from the following
expression:

f’.‘ W'/D 0.75

R=130 [—m(wz—)J (Equation 7-12)

where:

R = Fire resistance {minutes).

fi = 'Total thickness of gypsum wallboard (inches).

D = Heated perimeter of the structural steel column
(inches).

W* = Total weight of the structural steel column and
gypsum wallboard protection {pounds per lin-
ear foot),

W = W+ 50aD/144.
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720.5.1.2.1 Attachment. The gypsum wallboard
shall be supported as illustrated in either Figure
720.5.1(2) for fire-resistance ratings of 4 hours or
less, or Figure 720.5.1(3) for fire-resistance ratings of
3 hours or less.

720.5.1.2.2 Gypsum wallboard equivalent to con-
crete. The determination of the fire resistance of
structural steel columns from Figure 720.5.1(4) is
permitted for various thicknesses of gypsum wall-
board as a function of the weight-to-heated-perimeter
ratio (W/D) of the column. For structural steel col-
umns with weight-to-heated-perimeter ratios (W/D)
greater than 3.63, the thickness of gypsum wallboard
required for specified fire-resistance ratings shall be
the same as the thickness determined for a W14 »233
wide flange shape.

720.5.1.3 Spray-applied fire-resistant materials, The
fire resistance of wide flange structural steel columns
protected with spray-applied fire-resistant materials, as
illustrated in Figure 720.5.1(5), shail be permitted to be
determined from the following expression:

R=[C, (W/D)+C,|h (Equation 7-13)

where:

R = Fire resistance (minutes).

h = Thickness of spray-applied fire-resistant
materiai (inches).

D = Heated perimeter of the structural stee] col-

umn (inches).
C,and C, = Material-dependent constants.

w = Weight of structural steel column (pounds
per linear foot).

726,.5.1.3.1 Material dependent constants. The ma-
terial-dependent constants, C, and C,, shall be deter-
mined for specific fire-resistant materials on the basis
of standard fire endurance tests in accordance with
Section 703.2. Unless evidence is submitted to the
building official substantiating a broader application,
this expression shall be imited to determining the fire
resistance of structural steel columns with weight-to-
heated-perimeter ratios (W/D) between the largest
and smallest colomns for which standard fire-endur-
ance fest results are available,

720.5.1.3.2 Spray-applied identification. Spray-ap-
plied fire-resistant materials shall be identified by
density and thickness required for a given fire-resis-
tance rating.

720.5.1.4 Concrete protected columms. The fire resis-
tance of structural steel columns protected with concrete,
as illustrated in Figure 720.5.1(6} {a) and (b), shall be
permitted to be determined from the following expres-
sion:

R=R, (1 +0.03m) {Equation 7-14)
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where:

R, =10 (W/D) 07 + 17 (W'6/k>?) x
(1 +26 (Hip.ch (I + h))O%)

As used in these expressions:

R = Fire endurance at equilibrium moisture condi-
tions (minutes).

R, = Fire endurance at zero moisture content {min-
utes).
m = Equilibrium moisture content of the concrete by

volume {percent).

W = Average weight of the steel column (pounds per
linear foot).

D = Heated perimeter of the steel column{inches).

h = Thickness of the concrete cover (inches).

k. = Ambienttemperatare thermal conductivity of the
concrete (Btu/hr ft °F),

H = Ambient temperature thermal capacity of the
steel colummn = 0.11W (Btu/ ft °F).

p. = Concrete density (pounds per cubic foot).

¢, = Ambient temperature specific heat of concrete
{Bt/Ib °F).

L = Interior dimension of one side of a square con-

crete box protection (inches).

720.5.1.4.1 Reentrant space filled. For wide
flange steel columns completely encased in con-
crete with all reentrant spaces filled [Figure
720.5,1(6)(c)], the thermal capacity of the concrete
within the re-entrant spaces shall be permitted to be
added (o the thermal capacity of the steel column, as
follows:

H=0.11W+(p.c/144)(bd-A)  (Equation7-15)

where:
br = Flange width of the steel column (inches).
d = Depth of the steel column (inches).

Ag = Cross-sectional area of the steel column (square
inches).

720.5.1.4.2 Concrete properties unknown. If spe-
cific data on the properties of concrete are not avail-
able, the values given in Table 720.5.1(2) are
permitted.

720,5.1.4.3 Minimum concrete cover. For structural
steel colummns encased in concrete with all re-entrant
spaces filled, [Figure 720.5.1(6)(c)] and Tables
720.5.1(7) and 720.5.1(8) indicate the thickness of
concrete cover required for various fire-resistance rat-
ings for typical wide flange sections. The thicknesses
of concrete indicated in these tables also apply to
structural steel columns larger than those listed.

720.5.1.4.4 Minimum precast concrete cover. For
structural steel columns protected with precast con-
crete column covers as shown in Figure 720.5.1(6)(a),
Tables 720.5.1(9) and 720.5.1(10) indicate the thick-
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ness of the column covers required for various fire-re-
sistance ratings for typical wide flange shapes. The
thicknesses of concrete given in these tables also ap-
ply to structural steel columns larger than those listed.

720.5.1.4.5 Masonry protection. The fire resistance
of structural steel columns protected with concrete
masonry units or clay masonry units as illustrated in
Figure 720.5.1(7), shall be permitted to be determined
from the following expression:

R =017 (W/DY7 4 [0.285 (T,''5/K"?) ]
(1O+42.7{ (A/d, T,)/{025p+ 1)} 08}
{Equation 7-16)
where:

R = Fire-resistance rating of colamn assembly
(hours).

W = Average weight of steel column (pounds per
foot).

D = Heated perimeter of steel column (inches) {see
Figure 720.5.1(7)].

T, = Equivalent thickness of concrete or clay ma-
sonry unit (inches) (see Table 720.3,2 Note a or
Section 720.4.1).

K = Thermal conductivity of concrete or clay ma-
sonry unit (Btu/hy {t °F) [see Table 720.5.1(3)].

Ay = Cross-sectional area of steel column (square
inches).

dy = Density of the concrete or clay masonry
unit{pounds per cubic foot).

p = Inner perimeter of concrete or clay masonry
protection (inches) {see Figure 720.5.1(7)].

720.5.1.4.6 Equivalent concrete masonry thick-
ness. For structural steel columns protected with con-
crete masonry, Table 720.5.1(5) gives the equivalent
thickness of concrete masonry required for various
fire-resistance ratings for typical column shapes. For
structural steel columns protected with clay masonry,
Table 720.5.1(6) gives the equivalent thickness of
concrete masonry required for various fire-resistance
ratings for typical column shapes.

720.5.2 Structural steel beams and girders. The fire resis-
tance ratings of steel beams and girders shall be based upon
the size of the element and the type of protection provided in
accordance with this section,

720.5.2.1 Determination of fire resistance, These pro-
cedures establish a basis for determining resistance of
structural steel beams and girders which differ in size
from that specified in approved fire-resistant assemblies
as a function of the thickness of fire-resistant material
and the weight (W) and heated perimeter {D) of the beam
or girder. As used in these sections, W is the average
weight of a structural steel member in pounds per linear
foot. The heated perimeter, D, is the inside perimeter of
the fire-resistant material in inches as illustrated in Fig-
ure 720.5.2.
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= 3bp + 2d -2t,, D=2d + by

FIGURE 720.5.2
DETERMINATION OF THE HEATED PERIMETER
OF STRUCTURAL STEEL BEAMS AND GIRDERS

720.5.2.1.1 Weight to heated perimeter. The
weight-to-heated-perimeter ratios (W/D), for both
contour and box fire-resistant protection profiles, for
the wide flange shapes most often used as beams or
girders are given in Table 720.5.1(4). For different
shapes, the weight-to-heated-perimeter ratios (W/D)
shall be determined in accordance with the definitions
given in this section,

720.5.2.1.2 Beam and girder substitutions. Except
as provided for in Section 720.5.2.2, structural steel
beams in approved fire-resistant-assemblies shall be
considered the minimum permissible size. Other
beam or girder shapes shall be permitted to be substi-
tuted provided that the weight-to-heated-perimeter
ratio (W/D) of the substitute beam is equal to or
greater than that of the beam specified in the approved
assembly,

726.5.2,2 Spray-applied fire resistant materials.
The provisions in this section apply to unrestrained
structural steel beams and girders protected with
spray-applied fire-resistant materials. Larger or
smaller unrestrained beam and girder shapes shall be
permitted to be substituted for beams specified in ap-
proved unrestrained or restrained fire-resistant assem-
blies provided that the thickness of the fire-resistant
material is adjusted in accordance with the following
expression:

[wl /D, +0.60]
hy = ——— |}y

Equation 7-17
W, 1D, +0.60 g )

where:

i = Thickness of spray-applied fire-resistant mate-
rial in inches.

W = Weight of the structural steel beam or girder in
pounds per linear foot.

D = Heated perimeter of the structural steel beam or
girder in inches.

Subscript 1 refers to the beam and fire-resistant mate-
rial thickness in the approved assembly,

Subscript 2 refers to the substitute beam or girder and
the required thickness of fire-resistant material.
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 720.5.1(1)

TABLE 720.5.1(1)
W/D RATIOS FOR STEEL COLUMNS
STRUCTURAL CONTOUR BOX STRUCTURAL CONTOUR BOX
SHAPE PROFILE PROFILE SHAPE PROFILE PROFILE
W14 x 233 2.49 365 W10 x 112 1.78 2.57
x 211 228 335 x 100 1.61 2.33
x 193 2,10 3,09 x 88 1.43 2.08
% 176 1,93 2.85 x 77 1.26 1.85
% 159 1,75 2.60 X 68 1.13 1.66
x 145 1.61 2.39 X 60 1.00 1.48
x 132 1.52 2.25 x 54 0.91 1.34
x 120 1,39 2.06 X 49 0.83 1.23
% 109 127 1.88 x 45 0.87 1.24
% 99 1.16 1.72 X 39 0.76 1.09
x 90 1.06 1.58 x 33 0.65 0.93
X 82 1.20 1.68
x 74 1,09 1.53 W8 x 67 1.34 1.94
x 68 1,01 1.41 % 58 1.18 1.71
% 61 0.91 1.28 X 48 0.995 1.44
x 53 0.89 121 x 40 0.83 1.23
x 48 0.81 1.10 x 35 0.73 1.08
% 43 0.73 0.99 x 31 0.65 0.97
x 28 0.67 0.96
W12 x 190 2.46 3.51 X 24 0.58 0.83
x 170 2.22 3.20 x 21 0.57 0.77
X 152 2.01 2.90 x 18 0.49 0.67
x 136 1.82 2.63
x 120 1,62 236 W6 x 25 0.69 1.00
x 106 1.44 2.1 X 20 0.56 0.82
% 96 1.32 1.93 % 16 0.57 0.78
% 87 1.20 1.76 % 15 0.42 0.63
x 79 110 1.61 % 12 0.43 0.60
x 72 1.00 1.48 x 0 0.33 0.46
% 65 0.91 135
x 58 0.91 1.31 W5 x 19 0.64 0.93
x 53 0.84 1.20 x 16 0.54 0.80
% 50 0.89 1.23
% 45 0.81 1.12 W4 x 13 0.54 0.79
% 40 0.72 1.00

For 8I: | pound per linear foot per inch = 0.059 kg/m/mm.
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TABLE 720.5.1(2) — TABLE 720.5.1(3)

TABLE 720.5.1(2)

FIRE-RESISTANCE-RATED CONSTRUCTION

volume

PROPERTIES OF CONCRETE
PROPERTY NORMAL WEIGHT CONCRETE STRUCTURAL LIGHTWEIGHT CONCRETE
Thermal conductivity (k.) 0.95 Bw/hr ft °F 0.35 Btu/hr 1 °F
Specific heat (¢} 0.20 Bw/ib °F (.20 Bru/lb °F
Density (P,) 145 b/t 110 Ib/fe?
Equilibrium (free) moisture content (m) by 4% 59

For SL 1 inch=25.4 mm, | foot = 304.8 mm, 1 Ib/f® = 16,0185 ke/m3, Bru/hr ft °F = 1.731 Wim - K)

TABLE 720.5.1(3)

THERMAL CONDUCTIVITY OF CONCRETE OR CLAY

MASONRY UNITS
DENSITY (d,) OF UNITS (ib/ft") l THERMAL CONDUCTIVITY (K) OF UNITS (Btu/hr ft °F)
Concrete Masonry Units
80 0,207
85 0,228
90 0.252
95 0.278
100 0.308
105 0.340
110 0.376
115 0.416
120 0.459
125 0.508
130 0.561
135 0.620
140 0.685
145 0.758
150 0.837
Ciay Masonry Units
120 1.25
130 2.25

For Si: | pound per cubic foot = 16.0185 kglma, Btu per hour foot °F = 1,731 W/(in - K).
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 720.5.1(4)

TABLE 720.5.1(4)
WEIGHT TO HEATED PERIMETER RATIOS (W/D)
FOR TYPICAL WIDE FLANGE BEANM AND GIRDER SHAPES

STRUCTURAL CONTOUR BOX STRUCTURAL CONTOUR BOX
SHAPE PHOFILE PROFILE SHAPE PROFILE PROFILE
W36 x 300 247 333 x 68 0.92 £.2]
x 280 2,31 312 x 62 0.92 1,14
x 260 2,16 2.92 X 55 0.82 1,02
x 245 2,04 2.76
% 230 1.92 2.61 W21 x 147 [.83 2.60
x 210 1.94 245 x 132 1.66 2.35
x 194 1.80 2,28 x 122 1,54 2.19
x 182 1.69 2,15 x 111 141 2.01
x 170 1.59 2.0 x 101 1.29 1.84
x 160 1.50 1.90 X 93 1.38 1.80
x 150 1.41 1.79 x 83 1.24 1,62
% 135 1,28 1.63 X 73 1.10 1.44
x 68 1.03 1,35
W33 x 241 211 2.86 x 62 .94 1.23
x 221 1.94 2.64 x 57 0.93 117
x 201 1.78 242 x50 0.83 1.04
x 152 1.51 1.94 X 44 0.73 0.92
x 141 141 1.80
% 130 1,31 1.67 WIgx 119 1.69 2,42
x 118 1.19 1.53 x 106 1.52 2.18
x 97 1.39 2.0
W30 x 211 2.00 274 x 86 1,24 1.80
x 191 1.82 2.50 X 76 i.11 1.60
x 173 1.66 2,28 x 71 121 1.59
% 132 1.45 1.85 x 65 i.11 1.47
x 124 1,37 1.75 X 60 £.03 1.36
x 116 1.28 1.65 X 55 (.95 1,26
x 108 1.20 1.54 % 50 (.87 1.15
x 99 1.10 142 % 46 0,86 1.09
x 40 0.75 .96
W27 % 178 1.85 2.55 X 35 (.66 (.85
X 161 1.68 2.33
x 146 1,53 202 W16 x 100 1.56 2.25
x E14 1.36 1,76 x 89 1.40 2.03
x 102 1.23 1.59 x 77 1,22 1.78
x 94 1.13 P47 x 67 1.07 1.56
X 84 .02 £.33 x 57 1.07 143
X 50 0.94 1.26
X 45 0.85 115
W24 x 162 £.85 2.57 x40 0.76 1.03
x 146 £.68 2.34 x 36 0.62 0.93
% 131 1.52 2.12 x 31 0.65 0.83
x 117 £.36 191 X 26 0.55 0,70
x 104 1,22 £71
x 94 1,26 £.63 Wi % 132 1.83 3.00
x 84 1.13 1.47 x 120 1.67 2.75
x 76 £.03 1,34 x 109 1.53 2.52
{continued)
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TABLE 720.5.1(4) FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 720.5.1(4)—continued
WEIGHT TO HEATED PERIMETER RATIOS (W/D)
FOR TYPICAL WIDE FLANGE BEAM AND GIRDER SHAPES

STRUCTURAL CONTOUR BOX STRUCTURAL CONTOUR BOX
SHAPE PROFILE PROFILE SHAPE PROFILE PROFILE
X 99 1,39 2.31 x 30 0.79 1.12
X 90 1,27 2.11 % 26 0.69 0.98
x 82 1.4 2,12 x 22 (.59 0.84
X 74 i.28 1,93 x 19 0.59 0.78
x 68 .19 1.78 x 17 0.54 0.70
x 6l £.07 1.61 x 15 0.48 0.63
x 53 1.03 1,48 x 12 0.38 0.51

x 48 0.94 1.35
X 43 0.85 1,22 W8 x 67 1.61 2.55
x 38 0.79 1.09 % 58 1,41 2.26
x 34 0.71 0.98 % 48 1,18 1.31
% 30 0.63 0.87 % 40 1,00 1.63
X 26 0.0t 6.79 % 35 0.88 144
%x 22 0.52 0.68 x 31 0.79 1.29
x 28 0.80 1.24
W12 % 87 144 2.34 % 24 0.69 L.O7
% 79 1.32 2.14 % 21 0.66 0,96
x 72 1.20 £.97 X 18 0.57 0.84
X 63 1.09 179 x 15 0.54 0.74
x 58 1,08 1.69 x 13 0.47 0.65
% 53 0.99 1.55 x 10 0.37 G.51
x 50 1.04 1.54
x 45 0.95 1.40 Wo x 25 0.82 1,33
x 40 (.85 1.25 % 20 0.67 1.09
x 35 0.79 111 x 16 0.66 0.96
x 30 0.69 0.96 %x 15 0.51 0.83
x 26 0.60 (.84 x 12 0.51 0.75
x 22 0.61 0.77 X 9 0.39 0.57
x 19 0.53 0.67
% 16 0.45 0.57 W5 x 19 0.76 1.24
% 14 0.40 0.50 % 16 0.65 1.07
Wil x {2 2,14 338 W4 x 13 0.65 1.0s
x 100 1.93 3.07
x 88 1.7 275
x 77 1.52 2.45
% 08 . 1.35 2.20
%60 1.20 1.87
X 1.09 1.79
x 49 (.99 1.64
®x 45 1,03 1.59
x 39 0.94 1.40
x 33 0.77 1.20

For SI:  Pounds per linear foot per inch = 0.059 kg/m/mm.

B-134 2002 WISCONSIN ENROLLED COMMERCIAL BUILDING CODE



FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 720.5.1(5)

FIRE RESISTANCE OF CONCRETE MASONRY PROTECTED STEEL COLUMNS

TABLE 720.5.1(5)

MINIMUM REQUIRED EGUIVALENT MINIMUM REQUIRED EQUIVALENT
THICKNESS FOR FIRE-RESISTANCE THICKNESS FOR FIRE-RESISTANCE
A S?OONNH?(RIEI-EFSSWY RATING OF CONCRETE. MASONRY MAS%%;:I?’RDEJEESITY RATING OF CONCRETE. MASONRY
COLUMN UGS PER PROTECTION ASSEMBLY 7,, (inches) | . . e PROTECTION ASSEMBLY T,, (inches)
SIZE CUBIC FOOT f-hour | 2-hour | 3-hour i 4-hour SIZE CUBIC FOOT 1-hour | 2-hour | 3-hour | 4-hour
80 0.74 1.61 2.36 3.04 80 0.72 1.58 2.33 301
100 0.89 1.85 2.67 3.40 100 0.87 1.83 2.65 3.38
Wi4 %82 W10 % 68
110 0.96 1.97 2.81 3.57 £10 0.94 195 2.79 3.55
120 1.03 2,08 2.95 3.73 120 1.01 2,06 2.94 3.72
80 0.83 1.70 2.45 3.13 80 0.88 176 2.53 321
100 (.99 1.95 2.76 3.49 100 1.04 2.01 2.83 3.57
W1d x 68 W10 x 54
110 1.06 2.06 291 3.66 110 1.1 2.12 2.98 373
120 [.14 2.18 3.05 3.82 i20 1.19 2.24 302 3.90
80 0.91 1.81 2,58 3.27 80 .92 1.83 2.60 3.30
100 1.07 2.05 2.88 3.62 100 1.08 2.07 2.90 3.604
Wld x 53 W10 x 45
110 1.15 2.17 3.02 398 110 I.16 2.18 3.04 3,80
120 1.22 228 3.16 3.94 120 1.23 2.29 3.18 3.96
80 1.01 1.93 2,71 3.41 80 1.06 2.00 2.79 349
100 1.17 2,17 3.00 3.74 100 1.22 2.23 3.07 3.81
W4 x 43 Wil x 33
110 1.25 2.28 3.14 3.90 110 £.30 2.34 3.20 3.96
§20 1.32 2.38 327 4.05 120 [.37 2.44 3.33 4,12
80 0.81 1.66 2.41 3.09 80 0.94 1.85 2.63 3.33
100 0.91 1.88 2.70 3.43 100 1.10 2.10 2.93 3.67
WI2x 72 W8 x 40
110 0.99 1,99 2.84 3.60 110 1.18 2,21 3.07 3.83
120 1.06 2.10 298 3.76 120 1.25 2.32 3.20 3,99
80 0.88 1.76 2.52 3.21 80 1.06 2.00 2.78 3.49
100 1.04 2,01 2,83 3.56 100 1.22 2.23 3.07 3.81
W12 x 58 W8 x 31
110 1.11 2.12 2.97 373 £10 1.29 2.33 3.20 3.97
i20 1.19 2.23 3,11 3.89 120 1.36 2.44 3.33 412
80 0.91 [.81 2.58 3.27 80 1.14 2.09 2.89 3,50
100 1.07 2.05 2.88 3,62 100 .29 2.31 3.16 3.90
W12 x 50 W8 x 24
110 1.15 2.17 3.02 3.78 110 1.36 2.42 328 4.05
120 1.22 2.28 3.16 3.94 120 .43 2.52 34 4.20
80 1.01 1.94 2,72 3.4 110 1.22 2.20 3.1 3.72
100 1.17 2.17 3.01 3,75 100 1.36 2,40 325 4.01
W12 x40 W8 x 18
110 1.25 2.28 3.14 3.90 110 1.42 2.50 3.37 4.14
120 1.32 2.39 3.27 4.06 120 1.48 2.59 3.49 4,28
{continued)
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TABLE 720.5.1(5)

TABLE 720.5.1(5)—continued
FIRE RESISTANCE OF CONCRETE MASONRY PROTECTED STEEL COLUMNS

FIRE-RESISTANCE-RATED CONSTRUCTION

MINIMUM REQUIRED
EQUIVALENT THICKNESS
FOR FIRE-RESISTANCE
RATING OF CONCRETE.
MASONRY PROTECTION

MINIMUM REQIRED
EQUIVALENT THICKNESS
FOR FIRE-RESISTANCE
RATING OF CONCHETE,
MASONRY PROTECTION

T | sgvon | ASSEUBL Ty oches | MWL [ COUIETENASEHAY| Hosee T s
(Inches) CUBIC FOOT 1-hour [ 2-hour| 3-hour | 4-hour (inches) PER CUBIC FOOT  |1-hourj2-hour|3-hour|4-hour
80 0.93 | 1.90 | 271 | 3.43 80 0.80 | 175 | 2.56 | 3.28
4 x4 x Yy wali 100 1.08 | 2.13 | 2.99 | 3.76 4832?1%?7? 100 0.95 [ 1.99 1285 | 3.62
thickness 110 116 | 2.24 | 3.13 | 391 Wam;‘:}d;ness 110 1.02 £ 2,10 | 2.99 | 3.78
120 1.22 | 2.34 | 3.26 | 4.06 120 1.09 | 2.20 | 3.12 1 3.93
80 1.05 | 2.03 | 2.84 | 3.57 80 112 | 2.11 [ 2.93 | 3.65
4% 4 % ¥, wall 100 120225311388 48)(3%332&{% 100 1.26 {232 [ 3.19 | 3.95
thickness 110 1.27 | 235 | 3.24 | 4.02 thickness 110 1.33 | 242 [ 331 | 4.09
120 1.34 | 2.45 [ 337 | 4.17 120 140 | 2.52 | 3.43 | 4.23
80 1.21 1220 | 3.01 | 3.73 80 1.26 | 225 |3.07 | 3.79
4 x4 x Y, wall 100 135 | 240 | 3.26 | 4.02 ‘(‘) Sztggffi;?l 100 140 | 245 | 3.31 | 4.07
thickness 110 141 | 2.50 | 3.38 | 4.16 thickness 110 1.46 | 2.55 | 343 | 421
120 148 | 2.59 | 3.50 | 4.30 120 1.53 | 2.64 | 3.54 | 4.34
80 0.82 | 1.75 | 2.54 | 3.25 80 0.70 | 1.61 | 2.40 | 3.12
6% 6% 1/, wall 100 0.98 | 1,99 | 2.84 | 3.59 SSEKME?;?S& 100 0.85 | 1.86 | 2.71 | 347
thickness 110 1.05 | 2.10 [ 2.98 | 375 | wall ﬂid‘mss 110 0.91 | 1.97 | 2.85 1 3.63
120 1121221 [ 3.11 | 391 120 0,98 | 2.02 | 2.99 | 3.79
80 0.96 | 1.91 | 2.71 | 3.42 80 1.04 | 2.01 | 2.83 | 3.54 |
6 x 6 x ¥y wall 100 1.12 | 2.14 | 3.00 | 3.75 SBX;%S;SBg 100 1.19 | 2,23 | 3.09 [ 3.85
thickness 110 1.19 | 2.25 { 3.13 | 3.90 thickness 110 1.26 | 2.34 | 3.22 | 400
120 1.26 | 2.35 | 3.26 | 4.05 120 132244 (334 | 414
80 1,14 | 2.11 | 2.92 | 3.63 80 1.20 | 2.19 | 3.00 | 3.72
6% 6 x Y, wall 100 129 | 232 { 3.18 | 3.93 -‘6 Sztggd‘s;?i 100 1.34 | 2.39 | 3.25 { 4.00
thickness 10 1.36 | 2.43 | 3.30 | 4.08 thickness 110 141 | 249 [ 337 | 4.14
120 142 | 2.52 | 343 | 4.22 120 147 | 2.58 | 3.49 | 4.28
80 0.77 | 1,66 | 2.44 | 3.13 80 059 | 1.46 | 2.23 | 2.92
8 x 8 x 1/, wall 100 0921 1.91 12751 3.49 Gs‘tﬂ;l]llblzzﬂgf 100 0.73 | 171 | 2.54 | 3.29
thickness 110 100 | 2.02 | 2.89 | 3.66 |  wall ﬂ%’icms 110 0.80 | 1.82 | 2.69 | 3.47
120 1.07 | 2.14 [ 3.03 | 3.82 120 0.86 | 1.93 | 2.83 | 3.63
80 091 ; 1.84 | 2.63 | 3.33 80 094 | 1.90 | 2,70 | 3.42
8 % 8 x ¥, wall 100 107 { 208 | 2.92 | 3.67 63*;?28521}&; 100 £1012131298|374
thickness 110 1.14 | 2.19 | 3.06 | 3.83 thickness 110 1.17 | 2.23 | 3.11 | 3.89
120 121|229 [3.19 | 3.98 120 1.24 | 234 | 3.24 | 4.04
80 110 { 2.06 | 2.86 | 3.57 80 114 | 2.12 1 2,93 | 3.64
8 x 8 x 1/, wall 100 125 1 2.28 | 3.13 | 3.87 %Sztggd\iflll 100 1291233 (3.19 | 394
thickness 110 132 | 2.38 | 3.25 | 4.02 thickness 110 1.36 | 2.43 | 3.31 | 4.08
120 139 | 248 | 3.38 § 4.17 120 142 | 2.53 | 3.43 | 4.22
For SI. | inch= 25.4 mm, 1 pound per cubic Feet = 16.02 kg/m?.

Note: Tabulated values assume | inch air gap between masonry and steel section.
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FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 720.5.1(6)
FIRE RESISTANCE OF CLAY MASONRY PROTECTED STEEL COLUMNS

TABLE 720.5.1(6)

CLAY MINIMUM REQUIRED EQUIVALENT THICKNESS CLAY MEINIMUM REQUIRED EQUIVALENT THICKNESS
MASONRY FOR FIRE-RESISTANCE RATING OF CLAY. MASONRY FOR FIRE-RESISTANCE RATING OF CLAY
DENSITY, MASOKRY PROTECTION ASSEMBLY T, {inches) DENSITY, MASONRY PROTECTION ASSEMBLY T,, (inches)
POUNDS PER POUNDS PER
COLUMN SIZE CUBIC FOOT 1-hour 2-hour 3-hour 4-hour COLUMMN SIZE CUBIC FOOT 1-hour 2-hour 3-hour 4-hour
120 1.23 2.42 3.41 4,29 £20 127 2.46 3.26 4.35
Wid x 82 W10 x 68
130 1.40 2,70 3.78 4.74 130 1.44 2.75 3.83 4.80
120 1.34 2.54 3.54 443 120 1.40 2.61 3.62 4,51
W14 x 68 W10 x 54
130 1.51 2.82 3.91 4.87 130 £.58 2.89 3.98 4,95
120 143 2.65 3.65 4.54 120 £.44 2,60 3.67 4.57
Wid % 33 W10 x 45
130 1,61 2.93 4.02 4.98 130 1.62 2,95 4.04 5.01
120 1,54 2.76 377 4.66 120 1.59 2,82 3.84 473
Wld x 43 W10 x 33
130 1.72 3.04 4.13 5.09 130 1.77 3.10 4.20 5.13
120 1.32 2.52 3.51 4.40 120 £.47 2.70 3.71 4,61
Wi2x 72 W38 x 40
130 1.50 2.80 3.88 484 £30 1.65 2.98 4.08 504
120 1.40 2.61 3.61 4,50 120 1.59 2.82 31.84 4,73
Wi2x 58 W8 x 3t
130 1.57 2,89 398 4.94 130 1.77 3.10 4,20 5.17
120 1.43 2.65 3.66 4.55 126 .66 2.90 3.92 4,82
W12 x 50 W8 x 24
130 1.61 2,93 4.02 4.99 130 1.84 3.18 4,28 5.25
£20 1.54 2,77 3.78 4,67 120 1.75 3.00 4,01 4.91
W12 x 40 WEx 18
130 1.72 3.05 EAL 5.10 130 1.93 3.27 4.37 5.34
Steel tubing Steel pipe

Nominal tube size

Clay masonry
density, pounds

Minimum required aquivalent thickness
for tire-resistance rating of ciay,
Masonry protection assembly T, (inches)

Nominal pipe size

Clay masonry
density, pounds

Minimum required egquivatent thickness
for fire-resistance rating of clay.
protection assembly T, {Inches)

Masonr

{inches) per cubic foot 1-hour 2-hour 3-hour 4-hour ({inches) per cuble foot t-hour 2-hour 3-hour 4-hour
Ax4x Y, vl 120 144 272 3.76 4.68 4S:1r<;.:11;1% %)E;;a 120 126 2.55 3.60 4.52
thickness 130 1.62 3.00 4.12 SA1 | wall thickness 130 142 282 3.96 4.95
4304 7, wall 120 1.56 2.84 3,88 478 4exg§;t71‘ong 120 1.60 2.89 3.92 4383
thickness 130 174 312 4.23 521 | wall thickness £30 1.77 3.16 428 5.25
4x4x 1, wall 120 172 2.99 4.02 492 | 4 siandard 0.237 120 174 3.02 4.05 4.95
thickness 130 1.89 3.26 437 534 § wall thickness 130 192 3,29 4.40 537
6% 6 1, vl 120 1.33 2.58 3.62 4,52 5932,1321% c_;;t{r)a 120 1.17 2.44 3.48 4.40
thickness 130 1,50 2.86 198 496 | all thicktiess 130 1.33 2.72 3.84 4.83
6 %67, wall 120 1.4% 274 3.76 467 | 5 ex(t)rz;;g‘oﬂg 120 1.55 2.82 3,85 4.76
thickness 130 1.65 3.0 4.13 500 | wall thickness 130 1.72 3.09 421 5.18
6% 6% Y, wall 120 1.66 2.9% 3.94 484 | 5 standard 0.258 120 171 2.97 4.00 4,90
thickness 130 1.83 3.19 4.30 527 | wall thickness 130 1.88 3.24 435 532
§x 8 x 11, wall 120 1.27 2.50 3,52 442 6832)[:;1% zgza 120 104 228 | 332 4,23
thickness 130 144 278 3.89 486 | wall thickness 130 1.19 2.60 3.68 4,67
8 x 8 x ¥, wall 120 1.43 2.67 3.69 459 | 6 ex(t)rz ;gong 120 1.45 271 375 4.65
thickness 130 1.60 295 4.05 502 | wall thickness 130 1.62 2.99 4.10 5.08
8 % 8x !/, wall 120 1.62 2.87 3.80 478 & standard 0.280 120 1.65 2.91 3,94 4.84
thickness 130 179 3.14 4.24 521 | wallthickness 130 1.82 3.19 430 597
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TABLE 720.5.1(7} - TABLE 720.5.1(8) _ FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 720.5.1(7) TABLE 720.5.1(8)
MINIMUM CCVER (inch) FOR STEEL COLUMNS MINIMUM COVER (inch) FOR STEEL COLUMNS
ENCASED N NORMAL WEIGHT CONCRETE? ENCASED IN STRUCTURAL LIGHTWEIGHT CONCRETE?
[FIGURE 720.5.1(6){c)] [FIGURE 720.5.1(6)(c)]
STRUCTURAL FIRE-RESISTANCE RATING (hours) STRUCTURAL FIRE-RESISTANCE RATING {HOURS}
SHAPE 1 1, 2 3 4 SHAPE 1 1Y, 2 3 4
W14 x 233 2 W14 % 233 1
1Y, 1Y,
x 176 i x 193
- b 279
x 132 1 2, x T4 1 1 1 1Y, 2
x 90 I 2 % 61
x 61 11, X 43 1Y, 2 21,
x 48 3 W12 x 65 11, 2
x 43 1Y, ) 24, x 53 | ] I
W12 x 152 f 2, x 40 1Y, 2 24,
x 96 1 2 WI0x 112 2
X 63 1 X 88 I i 1,
x 50 1Y, 3 x 60 1
x 40 11, 21, x 33 1 '/2 2 2 1/2
WIGx 88 1 2 W8 x 35 2,
x 49 3 x 28 1 1 2
x 45 1 1, 1, x 24 1, 3
x 39 2, 3, x I8 1Y 2,
% 33 2 For 8I: 1 inch = 25.4 mm,
a. The tabulated thicknesses are based upon the assumed properties of struc-
W8 x 67 l 3 tural lightweight concrete given in Table 720.5.1(2).
x 58 1Y,
X 43 1 2
x 31 [RA 3,
x 21 2
x 18 3 4
W6 x 25 A 2 3,
x 20 3
x 16 1 2 4
x I5
x 9 11, 24, 3y,

For SI:  Iinch = 25.4 mm,
& The tabulated thicknesses are based upon the assumed properties of normal
weight concrete given in Table 72(1.5.1(2).
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FIRE-RESISTANCE-RATED CONSTRUCTION

MINIMUM COVER {inch) FOR STEEL COLUMNS

TABLE 720.5.1(9)

IN NORMAL WEIGHT PRECAST COVERS?

MINIMUM COVER (inch) FOR STEEL COLUMNS

TABLE 720.5.1(9) — TABLE 720.5.1(10}

TABLE 720.5.1(10)

IN STRUCTURAL LIGHTWEIGHT PRECAST COVERS?®

{FIGURE 720.5.1(6)(a)] [FIGURE 720.5.1(6)(a)]
STRUCTURAL FIRE-RESISTANCE RATING (hours) STRUCTURAL FIRE-RESISTANCE RATING (hours)
SHAPE 1 i, 2 3 4 SHAPE 1 1Y, 2 3 4
W14 x 233 Ly, 3 W14 x 233 21,
x 211 21, x 176 2
x 176 3, x 145 L',
x 145 11, 2 x 132 3
1%, 1'%,
% 109 1Y, 3 x 109
® 99 x 99 21,
x 61 4 x 68 2
x 43 2 24, | 3%, | 4% x 43 3 314,
W12 x 190 1Y, 2, | v, W12 x 190 214,
x 152 % 152 2
x 120 11, 2 x 136 1Y, ;
x 96 3 x 106
x 87 1, 4 x 96 14, 11, 21,
X 58 x 87
x 40 2 24, | 3%, | 4%, x 65 2
W10 % 112 31, x 40 3,
x 88 14, 2 3 W10 x [12 2
% 77 LY, 4 % 100 1Y, 3
x 54 2 2, | 314, x 88
X 33 41, x 77 Y, 1Y, 24,
W8 x 67 1Y, 2 3 X 60 2
x 58 4 % 39 3 3,
x 48 14, 2 2, | 3, x 33 2
x 28 W8 x 67 1Y, 21, 3
x 21 44, x 48 1%,
x I8 214, 3 4 x 35 14, 2 3,
W6 x 25 2 24, | 37, x 28 3
x 20 1, 41, x 18 2 21, 4
x 16 3 W6 x 25 2 3 3y,
x 12 2 21, 4 % 15 14, 2 A
x 9 5 X 0 21, 3%,
For SI:  1inch =254 mm. For SI: | inch = 25.4 mm.

a. The tabulated thicknesses are based upon the assumed properties of normal
weight concrete given in Table 720.5.1(2).
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a. The tabulated thicknesses are based upon the assumed properties of stroc-

tural lightweight concrete given in Table 720.5.1(2).
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720.5.22.1 - TABLE 720.6.2(1)

720.5.2.2.1 Minimum thickness, Equation 7-17 is
limited to beams with a weight-to-heated-perimeter
ratio (W/D) of 0.37 or greater. The minimum thick-
ness of fire-resistant material shall not be less than 3/,
inch (9.5 mm).

720.5.2.3 Structural steel {russes, The fire resistance
of structural steel trusses protected with fire-resistant
materials spray-applied to each of the individual fruss
elements shall be permitted to be determined in accor-
dance with this section, The thickness of the fire resis-
tant material shall be determined in accordance with
Section 720.5.1.3. The weight-to-heated-perimeter ra-
tio (W/D) of truss elements which can be simulta-
neously exposed to fire on all sides shall be determined
on the same basis as columns, as specified in Section
720.5.1.1. The weight-to-heated-perimeter ratio
(W/D) of truss elements which directly support floor
or roof construction shall be determined on the same
basis as beams and girders, as specified in Section
720.5.2.1.

FIRE-RESISTANCE-RATED CONSTRUCTION

(1524 mm) of horizontal separation may consist of
sheathing, sheathing paper, and siding as described in Ta-
ble 720.6.2(3).

720.6.2.4 Floors and roofs. In the case of a floor or roof,
the standard test provides only for testing for fire expo-
sure from below. Except as noted in Section 703.3, Item 5
floor or roof assemblies of wood framing shall have an
upper membrane consisting of a subfloor and finish floor
conforming to Table 720.6.2(4) or any other membrane
that has a contribution to fire resistance of at least 15 min-
utes in Table 720.6.2(1),

720,6.2.5 [Comm 62.0720] Additional protection. Ta-
ble 720.6.2(5) indicates the time increments to be added
to the fire resistance where glass fiber, rockwool or slag
mineral wool or cellulose insulation is incorporated in
the assembly.

720.6.2.6 Fastening. Fastening of wood frame assem-
blies and the fastening of membranes to the wood fram-
ing members shall be done in accordance with Chapter

720.6 Wood assemblies, The provisions of this section contain 23.

procedures by which the fire resistance ratings of wood assem-

blies are established by calculations. TABLE 720.6.2(1)

720.6.1 General. This section contains procedures for cal- -
culating the fire-resistance ratings of walls, floor/ceiling DESCRIPTION OF FINISH TIME® (minurtes)
and roof/ceiling assemblies based in part on the standard 3.-inch wood structural panel bonded with 5
method of testing referenced in Section 703.2. exterior glue
720.6.1.1 Maximum fire-resistance rating. Fire-re- 15/, ~inch wood structural panel bonded with 10
sistance ratings calculated using the procedures in this exterior ghue
section shall be used only for 1-hour rated assemblies. 19/, inch wood structural pavel bonded with s
720.6.1.2 Dissimilar membranes. Where dissimilar exterior glue
membranes are used on a wall assembly, the calcula- y
. ' ; /y-inch gypsum wallboard 10
tion shall be made from the least fire-resistant pel sypsun e
(weaker) side, I/y-inch gypsum wallboard 15
720.6.2 Walls, floors and roofs. These procedures apply $/g-inch gypsun1 wallboard 30
to both Joadbearing and nonloadbearing assemblies. 1/,-inch Type X gypsum wallboard 25
720.6.2.1 Fire-resistance rating of wood frame assem- 5 s
\ . . . /e-inch X gypsum wallboard 40
blies. The fire-resistance rating of a wood frame assem- inch Type X gypsum s -
bly is equal to the sum of the time assigned to the Double ¥g-inch gypsum wallboard 25
membran.e on the fire-exposed side, the t?me assigned tp 1, +3,-inch gypsum wallboard 35
the framing members and the time assigned for addi- -
tional contribution by other protective measures such as Double */-inch gypsum wallboard 40

insulation. The membrane on the unexposed side shall
not be included in determining the fire resistance of the
assembly.

720.6.2.2 Time assigned to membranes. Table
720.6.2(1) indicates the time assigned to membranes on
the fire-exposed side.

720.6.2.3 Exterior walls. For an exterior wall having
more than 5 feet (1524 mm) of horizontal separation, the
wall is assigned a rating dependent on the interior mem-
brane and the framing as described in Tables 720.6.2(1)
and 720.6.2(2). The membrane on the outside or nonfire-
exposed side of exterior walls having more than 5 feet
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TIME ASSIGNED TO WALLBOARD MEMBRANES™P:ed

For SE

inch = 254 mm.

a, These values apply only when membraznes are installed on framing members

which are spaced 16 inches o.c.

b, Gypsum wallboard installed over framing or furring shall be instalied so that

all edges are supported, except %g-inch Type X gypsum wailboard shall be
permitted to be installed horizontally with the horizontal joints staggered 24
inches each side and unsupported but finished.

¢. On wood-framed floot/ceiling or rooffceiling assemblies, gypsum board

shall be installed with the long dimension perpendicular to framing mem-
bers and shall have all joints finished.

d. The membrane on the unexposed side shall not be inchided in determining

the fire resistance of the assembly. When dissimilar membranes are used on
a wall assembly, the calculation shall be made from the least fire resistant
(weaker) side.

e. The time assigned is not a finish rating,
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 720.6.2(2) —~ TABLE 720.6.2(5)

TABLE 720.6.2(2)
TIME ASSIGNED FOR CONTRIBUTION OF WOOD FRAME2DC
TIME ASSIGNED TO FRAME
DESCRIPTION {minutes)
‘Wood studs 16 inches o.c. 20
Wood floor and roof joists 16 inches o.c. 10

For SI: 1 inch= 254 mm.

a. This table does rot apply to studs or joists spaced mose than 16 irches o.c.

b, All studs shall be nominal 2 x 4 and all joists shall have a nominal thickness of at least 2 inches.

c. AHowable spans for joists shall be determined in accordance with Sections 2308.8, 2308.10.2 and 2308.10.3.

TABLE 720.6.2(3)
MEMBRANE® ON EXTERIOR FACE OF WOOD STUD WALLS
SHEATHING PAPER EXTERIOR FINISH

3g-in T &G lumber Lumber siding
3f,¢-in exterior glue plywood Sheathing paper Wood shingles and shakes
1f,-in gypsum wallboard 17,-in wood structural panels exterior type
Sfg-in gypsum wallboard Y4,-in hardboard
lf,-in fiberboard Metal siding

Stucco on metal lath

Masonry veneer
None 3¢-in exterior grade wood structural panels

For SI. | pound/cubic feet = 160185 kg/m?.
4. Any combination of sheathing, paper, and exterior finish is permitted.

TABLE 720.6.2(4)
FLOCRING OR ROOFING OVER WOOD FRAMING®
ASSEMBLY STRUCTURAL MEMBERS| SUBFLOOR OR ROOF DECK FINISH FLOORING OR ROOFING

Hardwood or softwood flooring on building paper Resilient
flooring, parquet floor felted-synthetic fiber floor coverings,

157 ,-inch wood structural panels |carpeti ‘amc t 3 _inch-thi }
) 3p-inch wood s ural pan carpeting, or ceramic tile on “/g-inch-thick panel-type
Floor Wood or !, T & G softwood underlay

Ceramic tile on 1'/;-inch mortar bed

157 s . :
Roof Wood l3121 inch wood structural panels |p, ., roofing material with or without insulation
or "/ inch T & G softwood

For SI:  1inch =254 mm,
a, This table applies only to wood joist construction. It is not applicable to wood truss construction.

TABLE 720.6.2(5}
TIME ASSIGNED FOR ADDITIONAL PROTECTION

DESCRIPTION OF ADDITIONAL PROTECTION FIRE RESISTANCE {minutes)

Add to the fire-resistance rating of wood stud walls if the spaces between the studs are

completely filled with glass fiber mineral wool batts weighing not less than 2 pounds

per cubic foot (0.6 pounds per square foot of wall surface) or rockwool or slag mineral

wool batts weighing not less than 3.3 pounds per cubic foot (1 pound per square foot of

wall surface), or cellulose insulation having a nominal density not iess than 2.6 pounds
er cubic foot.

For SI: | pound/eubic foot = 16.0185 kg/m?.

15

2002 WISCONSIN ENROLLED COMMERCIAL BUILDING CODE B-141




720.6.3 -720.7

720.6.3 Design of fire-resistant exposed wood members.
The fire-resistance rating, in minutes, of timber beams and
columns with a minimum nominal dimension of 6 inches
{152 mm) is equal to:

Beams: 2.547b (4 -2(b/d)) for beams which may be
exposed to fire on four sides.
(Equation 7-18)

2.542b (4 -(b/d)) for beams which may be
exposed to fire on three sides.
(Equation 7-19)

Columns; 2.547d (3 -(d/b)) for columns which may be
exposed to fire on four sides
(Equation 7-20)

2.547d (3 -(d/2b)) for columns which may
be exposed to fire on three sides,
{(Equation 7-21)

where:

b the breadth (width) of a beam or larger side of a

column before exposure to fire (inches).

the depth of a beam or smaller side of a column be-
fore exposure to fire (inches).

7 = load factor, based on Figure 720.6.3(1),

d

720.6.3.1 Equation 7-21, Equation 7-21 applies only
where the unexposed face represents the smaller side of
the column, If a column is recessed into a wall, its full di-
mension shall be used for the purpose of these calcula-
tions,

720.6.3.2 Allowable loads. Allowable loads on beams
and columns are determined using design values given in
ANSI/AF&PA NDS.

720.6.3.3 Fastener protection. Where minimum |-hour
fire resistance is required, connectors and fasteners shall
be protected from fire exposure by 1/, inches (38 mm) of
wood, or other approved covering or coating for a 1-hour
rating. Typical details for commonly used fasteners and
connectors are shown in AITC Technical Note 7.

720.6.3.4 Minimum size. Wood members are limited to
dimensions of 6 inches nominal or greater. Glued Jami-
nated timber beams utilize standard laminating combina-
tions except that a core lamination is removed. The
tension zone is moved inward and the equivalent of an
extra nominal 2-inch-thick (51 mm} outer tension lami-
nation is added.

720.7 Other reference documents. Refer to Section 703,3-
Item 1 and NBS BMS 71 and NBSTRBM-44 for fire-resistance
ratings of materials and assemblies.
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1.60

COLUMNS Kgifd < 11

1.50

1.40
BEAMS - COLUM \IS\

Ke Jd > 11 N

Z 130 <
1.20 ‘\
1.10 \\
1.0 \
40 50 60 70 80 90 100
LOAD OGN MEMBERS AS A PERCENT OF DESIGN LOAD
FIGURE 720.6.3(1)
LOAD FIGURE
= The effective tength factor as noted in Figure 720.6.3(2).
= The unsupported length of celumns (inches).
RGN &
i !
I ! f |
{ i ! ¥
BUCKLING MODES ! f / !
1‘ i
¥

G

}

THEORETICAL KgVALUE | 0.5 1.0 1.0 2.0 2.0

RECOMMENDED DESIGN Kg
WHEN [OEAL CONDITICNS | 0.65 | 0.80 1.2 1.0 2.10 24
APPROXIMATED

4 | ROTATION FIXED, TRANSLATION FIXED

A
END CONDITION CODE ? ROTATION FREE, TRANSLATION FIXED

“ | ROTATION FIXED, TRANSLATION FREE
] ROTATION FREE, TRANSLATION FREE

FIGURE 720.6.3(2)
EFFECTIVE LENGTH FACTORS
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CHAPTER 8
INTERIOR FINISHES

SECTION 801
GENERAL

801.1 Scope. Provisions of this chapter shall govern the use of
materials used as interior finishes, trim and decorative materi-
als,

801.1.1 Interior finishes. These provisions shall limit the
allowable flame spread and smoke development based on
location and occupancy classification.

Exceptions:

1. Materials having a thickness less than 0.036 inch
{0.9 mm) applied directly to the surface of walls or
ceilings.
2. Exposed portions of structural members comply-
ing with the requirements for buildings of Type IV
construction in Section 602.4 shall not be subject
to interior finish requirements.
{F] 861.1.2 Decorative materials and trim. Decorative
materials and trim shall be restricted by combustibility and
flame resistance in accordance with Section 805.

801.1,3 Applicability. For buildings in flood hazard areas
as established in Section 16123, interior finishes, trim and
decorative materials below the design flood elevation shall
be flood-damage-resistant materials.

801.2 Application. Combustible materials shall be permitted
to be used as finish for walls, ceilings, floors and other interior
surfaces of buildings.

801.2.1 Windows. Show windows in the first story of build-
ings shall be permitted to be of wood or of unprotected metal
framing,

801.2.2 Foam plastics. Foam plastics shall not be used as
interior finish or trim except as provided in Section 2603.7
or Section 2604.

SECTION 802
DEFINITIONS

882.1 General. The following words and terms shall, for the
purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

EXPANDED VINYL WALL COVERING. Wall covering
consisting of a woven textile backing, an expanded vinyl base
coat layer and a nonexpanded vinyl skin coat. The expanded
base coat layer is a homogeneous vinyl layer that contains a
blowing agent. During processing, the blowing agent decom-
poses, causing this layer to expand by forming closed cells. The
total thickness of the wall covering is approximately 0.055 inch
to 0.070 inch (1.4 mm to 1,78 mm).

FLAME RESISTANCE. That property of materials or combi-
nations of component materials that restricts the spread of
flaine in accordance with NFPA 701.
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FLAME SPREAD. The propagation of flame over a surface.

FLAME SPREAD INDEX. The numerical value assigned to
a material tested in accordance with ASTM E 84.

INTERIOR FINISH. Interior finish includes interior wall and
ceiling finish and interior floor finish.

INTERIOR FLOOR FINISH. The exposed floor surfaces of
buildings including coverings applied over a finished floor or
stair, including risers.

INTERIOR EWALL AND CEILING FINISH. The exposed
interior surfaces of buildings including, but not limited to: fixed
or movable walls and partitions; colunins; ceilings; and interior
wainscotting, paneling, or other finish applied structurally or
for decoration, acoustical correction, surface insulation, struc-
tural fire resistance or similar purposes, but not including trim.

SMOKE-DEVELOPED INDEX. The numerical value as-
signed to a miaterial tested in accordance with ASTM E 84,

TRIM. Picture molds, chair raifs, baseboards, handrails, door
and window frames, and similar decorative or protective mate-
rials used in fixed applications.

SECTION 803
WALL AND CEILING FINISHES

803.1 General. Interior wall and ceiling finishes shall be clas-
sified in accordance with ASTM E 84. Such interior finish ma-
terials shall be grouped in the following classes in accordance
with their flame spread and smoke-developed index,

Class A: flame spread 0-25; smoke developed 0-450.
Class B: flame spread 26-75; smoke developed 0-450,
Class C: flame spread 76-200; smoke developed 0-450.

803.2 Stability. Interior finish materials regulated by this chap-
ter shall be applied or otherwise fastened in such a manner that
such materials will not readily become detached where sub-
jected to room temperatares of 200°F (93°C) for not less than
30 minutes.

803.3 Application, Where these materials are applied on walls,
ceilings or structural elements required to have a fire- resis-
tance rating or to be of noncombustible construction, they shall
comply with the provisions of this section.

803.3.1 Divect attachment and furred construction.
Where walls and ceilings are required by any provision in
this code to be of fire-resistance-rated or noncombustibie
construction, the interior finish material shall be applied di-
rectly against such construction or to furing strips not ex-
ceeding 1.75 inches (44 mm) applied directly against such
surfaces, The intervening spaces between such furring strips
shall be filled with inorganic or Class A material or shall be
fireblocked at a maximum of 8 feet (2438 mm) in any direc-
tion in accordance with Section 716,
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803.3.2 - 803.8.1

803.3.2 Set-out construction. Where walls and ceilings are
required to be of fire-resistance-rated or noncombustible
construction and walls are set-out or ceilings are dropped
distances greater than specified in Section 803.3,1, Class A
finish materials shall be used except where interior finish
materials are protected on both sides by an automatic sprin-
kler system or attached to noncombustible backing or fur-
ring strips installed as specified in Section 803,3.1, The
hangers and assembly members of such dropped ceilings
that are below the main ceiling line shall be of
noncombustible materials, except that in Types III and V
construction, fire-retardant-treated wood shall be permit-
ted, The construction of each set-out wall shall be of fire-re-
sistance-rated construction as required elsewhere in this
code,

803.3,3 Heavy timber construction. Wall and ceiling fin-
ishes of all classes as permitted in this chapter that are in-
stalled directly against the wood decking or planking of
Type IV construction or to wood furring strips applied di-
rectly to the wood decking or planking shall be fireblocked
as specified in Section 803.3.1.

803.3.4 Materials. An intertor wall or ceiling finish that is
not more than 0.25 inch (6.4 mm) thick shall be applied di-
rec(ly against a noncombustible backing.

Exceptions:

1. Class A materials.

2, Materials where the qualifying tests were made
with the material suspended or furred out from the
noncombustible backing.

803.4 Interior finish requirements based on group. Interior
wall and ceiling finish shall have a flame spread index not
greater than that specified in Table 803.4 for the group and lo-
cation designated,

803.5 Textiles. Where used as interior wall or ceiling finish
materials, textiles, including materials having woven or
nonwoven, napped, tufted, looped or similar surface, shall
comply with the requirements of this section.

803.5.1 Textile wall coverings. Textile wall coverings shall
have a Class A flame spread index in accordance with
ASTM E 84 and be protected by antomatic sprinklers in-
stalled in accordance with Section %03.3.1.1 or Section
903.3.1,2 or the covering shail meet the criteria of Section
803.5.1,1 or Section 803,5.1.2 when tested in the manner in-
tended for use in accordance with NFPA 265 using the prod-
uet mounting system, including adhesive,

803.5.1.1 Method A test protecol. During the Method A
protocol, flame shall not spread to the ceiling during the
40 kW exposure. During the 150 kW exposure, the tex-
tile wall covering shall comply with all of the following:

1. Flame shall not spread to the cuter extremity of the
sample on the 8 foot by 12 foot (2.4 m by 3.6 m})
wall,

2. The specimen shall not burn to the outer extremity
of the 2-foot (610 mm) wide samples mounted in
the corner of the room.
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3. Burning droplets deemed capable of igniting tex-
tile wall coverings or that burn for 30 seconds or
more shall not form.

4, Flashover shall not occur. Flashover shall be
judged to occur when two of the following condi-
tions have been attained:

4.1. Aheatflux of 235 kW/m? at the floor level.

4.2. An average upper-air temperature of
1,200°F (649°C).

4.3. Flames issue from the door opening,

4.4. Spontaneous ignition of a paper target on
the floor occurs.

5. The maximum net instantaneous peak heat release
rate, determined by subtracting the burner output
from the maximum heat release rate, does not ex-
ceed 300 kW,

803.5.1.2 Method B test protocol. During the Method B
protocol, flames shall not spread to the ceiling at any time
during the 40 kW exposure. During the 150 kW expo-
sure, the textile wall covering shall comply with the fol-
lowing:

1. Flame shall not spread to the outer extremities of
the samples on the & foot by 12 foot (203 mm by
305 mun) walls.

2. Flashover shall not occur. Flashover shall be
judged to occur when two of the following condi-
tions have been attained:

2.1, A heat flux of 25 kW/m? at the floor level.

2.2, An average upper air temperature of
1,200°F (649°C),

2.3. Flames issue from the door opening,

2.4. Spontaneous ignition of a paper target on
the floor occurs.

803.5.2 Textile ceiling finish, Where used as a ceiling fin-
ish, carpet and similar textile materials shall have a Class A
flame spread index in accordance with ASTM E 84 and be
protected by automatic sprinklers,

803.6 Expanded vinyl wall coverings. Expanded vinyl wall
coverings shall comply with the requirements for textile wall
and ceiling materials and their use shall comply with Section
803.5.

803.7 Insulation. Thermal and acoustical insulation shall com-
ply with Section 718.

803.8 Acoustical ceiling systems. The quality, design, fabrica-
tiont and erection of metal suspension systems for acoustical
tile and lay-in panel ceilings in buildings or structures shail
conform with generally accepted engineering practice, the pro-
visions of this chapter and other applicable requirements of this
code.

803.8.1 Materials and installation. Acoustical materials
complying with the interior finish requirements of Section
803 shall be installed in accordance with the manufacturer’s
recommendations and applicable provisions for applying
nterior finish.
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INTERIOR FINISHES TABLE 803.4

TABLE 803.4
INTERIOR WALL AND CEILING FINISH REQUIREMENTS BY OCCUPANCYX
SPRINKLERED UNSPRINKLERED
Exlt access Exit access
Vertical exits and corridors and Rooms and Vertical exlts and corridors and Rooms and
GROUP exit passageways™ b other exitways enclosed spaces® |exit passageways™ other exitways enclosed spaces®

A1 & A2 B B C A Al Be
A3 A4, AS B B C A Ad C
B, E, M R-1, R4 B C C A B C
F C C C B C C
H B B Cs A A B
I-1 B C C A B B
1-2 B B Bhi A A B
-3 A Al C A A B
-4 B B Bhi A A B
R-2 C C C B B C
R-3 C C C C C C
S C C C B B C
8] No restrictions No restrictions

For SI: 1 inch=25.4 mum, ! square foot = 0,0929 m>.
a4, Class C interior finish materials shall be permitted for wainscotting ot paneling of not more than |,000 square feet of applied surface area in the grade lobby where
applied directly to a noncombustible base or over furring sirips applied to a noncombustible base and fireblocked as required by Section 803.3. 1.
b. In vertical exits of buildings less than three stories in height of other than Group I-3, Class B interior finish for unsprinklered buildings and Class C interior finish
for sprinklered buildings shall be permitted.
¢. Requirements for rooms and enclosed spaces shall be based upon spaces enclosed by partitions, Where a fire-resistance rating is required for structural elements,
the enclosing partitions shall extend from the floor to the ceiling. Partitions that do not comply with this shall be considered enclosing spaces and the rooms or
spaces on both sides shall be considered one. In determining the applicable requirements for roems and enclosed spaces, the specific occupancy thereof shalt be
the governing factor regardless of the group classification of the building or structure.
. Lobby areas in A-1, A-2 and A-3 occupancies shall not be less than Class B materials.
, Class C interior finish materials shall be permitted in places of assembly with an occupant load of 300 persons or less.
. For churches and places of worship, wood used for ornamental purposes, trusses, paneling or chancel furnishing shall be permitted.
. Class B material required where building exceeds two stories,
. Class C interior finish materials shall be permitted in administrative spaces.
Class C interior finish materials shall be permitted in rooms with a capacity of four persons or less.
Class B materials shall be permitted as wainscotting extending not more than 48 inches above the finished floor in exit access corridors.
. Finish materials as provided for in other sections of this code.
Applies when the vertical exits, exit passageways, exit access corridors or exitways, or rooms and spaces are profected by a sprinkier system installed in accor-
dance with Sectien 903.3.1.1 or Section 903.3.1.2.
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803.8.1.1 — 805.3

803.8.1.1 Suspended acoustical ceilings. Suspended
acoustical ceiling systems shall be installed in accor-
dance with the provisions of ASTM C 635 and ASTM C
636.

803.8.1.2 Fire-resistance-rated construction, Acousti-
cal ceiling systems that are part of fire-resistance-rated
construction shall be installed in the same manner used
in the assembly tested and shall comply with the provi-
sions of Chapter 7.

SECTION 804
INTERIOR FLOOR FINISH

804.1 General. Interior floor finish and floor covering materi-
als shall comply with this section.

Exception: Floors and floor coverings of a traditional type,
such as wood, vinyl, linoleum or terrazo, and resilient floor
covering materials which are not comprised of fibers.

804.2 Classification, Interior floor finish and floor covering
materials required by Section 804.5.1 to be of Class [ or Class I
materiais shall be classified in accordance with NFPA 253, The
classification referred to herein corresponds to the classifica-
tions determined by NFPA 253 as follows: Class I, 0.45
watts/cri® or greater; Class 11, 0,22 watts/fcm? or greater,

804.3 Testing and identification. Floor covering materials
shall be tested by an approved agency in accordance with
INFPA 253 and identified by a hang tag or other suitable method
so as to identify the manufacturer or supplier and style, and
shall indicate the interior floor finish or floor covering classifi-
cation according to Section 804.2. Carpet-type floor coverings
shall be tested as proposed for use, including underlayment.
Test reports confirming the information provided in the manu-
facturer’s product identification shall be furnished to the build-
ing official upon request.

804.4 Application. Combustible materials installed in or on
tloors of buildings of Type I or Type I construction shall con-
form with the requirements of this section.

Exception: Stages and platforms constructed in accordance
with Sections 410.3 and 410.4, respectively.

804.4.1 Subfloor construction. Floor sleepers, bucks and
nailing blocks shall not be constructed of combustible mate-
rials, unless the space between the fire-resistance-rated
floor construction and the flooring is either solidly filled
with approved noncombustible materials or fireblocked in
accordance with Section 716, and provided that such open
spaces shall not extend under or through permanent parti-
tions or walls,

804.4.2 Wood finish flooring. Wood finish flooring is per-
mitted to be attached directly to the embedded or
fireblocked wood sleepers and shall be permitted where ce-
mented directly to the top surface of approved fire-resis-
tance-rated construction or directly to a wood subfloor
attached to sleepers as provided for in Section 804 .4.1.

804.4.3 Insulating boards. Combustible insulating boards
not more than 0.5-inch (12.7 mm) thick and covered with
approved finish flooring are permitted, where attached di-
rectly to a noncombustible floor assembly or to wood
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subflooring attached to sleepers as provided for in Section
804.4.1.

804.5 Interior floor finish requirements. In all occupancies,
interior floor finish in vertical exits, exit passageways, exit ac-
cess corridors, and rooms or spaces not separated from exit ac-
cess corridors by full-height partitions extending from the floor
to the underside of the ceiling shall withstand a minimum criti-
cal radiant flux as specified in Section 804.5.1.

844.5.1 Minimum critical radiant flux. Interior floor fin-
ish in vertical exits, exit passageways and exit access corri-
dors shall not be less than Class I in Groups I-2 and I-3 and
not less than Class IT in Groups A, B, E, H,I- 4, M, R-1,R-2,
and S. In all other areas, the interior floor finish shall comply
with the DOC FF-1 “pill test” (CPSC 16 CFR 1630).

Exception: Where a building is equipped throughout
with an automatic sprinkler systemn in accordance with
Section 903.3.1.1, Class II materials are permitted in any
area where Class I materials are required and materials
complying with DOC FF-1 “pill test” (CPSC 16 CFR
1630) are permitted in any area where Class IT materials
are required.

[F] SECTION 805
DECORATIONS AND TRIM

805.1 General. In occupancies of Groups A, E, I, R-1 and dor-
mitories in Group R-2, curtains, draperies, hangings and other
decorative materials suspended from walls or ceilings shall be
flame resistant in accordance with Section 805.2 and NFPA
701 or noncombustible.

In Groups I-1 and I-2, combustible decorations shall be
flame retardant unless the decorations, such as photographs
and paintings, are of such limited quantities that a hazard of fire
development or spread is not present. In Group I-3, combusti-
ble decorations are prohibited.

805.1.1 Noncombustible materials, The permissible
amount of noncombustible decorative material shall not be
limited.

805.1.2 Flame-resistant materials, The permissible
amount of flame-resistant decorative materials shall not ex-
ceed 10 percent of the aggregate area of walls and ceilings.

Exception: In auditoriums of Group A, the permissible
amount of flame-resistant decorative material shall not
exceed 50 percent of the aggregate area of walls and ceil-
ing where the building is equipped throughout with an
automatic sprinkler system and the material is installed
in accordance with Section 803.3.

805.2 Acceptance criteria and reports. Where required to be
flame resistant, decorative materials shall be tested by an ap-
proved agency and pass Test 1 or Test 2, as appropriate, de-
scribed in NFPA 701 or such materials shall be non-
combustible. Reports of test results shall be prepared in accor-
dance with NFPA 701 and furnished to the code official upon
request,

805.3 Foam plastic. Foam plastic used as trim in any occu-
pancy shall comply with Section 2604.2.
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805.4 Pyroxylin plastic. Imitation leather or other material
consisting of or coated with a pyroxylin or similarly hazardous
base shall not be used in Group A occupancies.

805.5 Trim. Material used as interior trim shall have a mini-
mum Class C flame spread index and smoke-developed index.
Combustible trim, excluding handrails and guardrails, shall not
exceed 10 percent of the aggregate wall or ceiling area in which
it is located.
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CHAPTER 9
FIRE PROTECTION SYSTEMS

SECTION 901
GENERAL

901.1 Scope. The provisions of this chapter shall specify
where fire protection systems are required and shall apply to
the design, installation and operation of fire protection sys-
tems.

$01.2 Fire protection systems, Fire protection systems shall
be installed, repaired, operated and maintained in accordance
with this code and the Infernational Fire Code,

Any fire protection system for which an exception or reduc-
tion to the provisions of this code has been granted shall be con-
sidered to be a required system,

Exception: Any fire protection systemn or portion thereof
not required by this code shali be permitted to be installed
for partial or complete protection provided that such system
meets the requirements of this code.

901.3 {Comm 62.0991 (1)] Modifications. Note: See chs. Comm

14 and 61 for requirements to shut down, impair, remove or modify fire protec-
tion systems,

901.4 Threads. Threads provided for fire department connec-
tions to sprinkler systems, standpipes, yard hydrants or any
other fire hose connection shall be compatible with the connec-
tions used by the local fire department.

Comm 62.0901 (2} Note: Section 213.15, Wisconsin Stats., regulates fire hose
threads and fittings and reads as follows: “All fire hose fittings, apparatus fit-
tings, 1.5 and 2.5 inches in diameter purchased or procured by a fire departient
or fire company shall be of the national standard hose thread as adepted by the
Nationat Fire Protection Association. No fire department shall utilize hose and
equipmeat not in conformance with the requirement that all threads shail be na-
tional standard hose thread as adopted by the National Fire Protection Associa-
tion. Any person offering for sale nonstandard hose couplings, fittings or
apparatus fittings may be fined not less than $100 nor more than $500.”

Note: NFPA 1963 contains the specifications for national standard hose thread.

901.5 Acceptance tests. Fire protection systems shall be tested
in accordance with the requirements of this code and the Infer-
national Fire Code. When required, the tests shall be conducted
in the presence of the building official. Tests required by this
code, the International Fire Code and the standards listed in
this code shall be conducted at the expense of the owner or the
owner’s representative. It shall be unlawful to occupy portions
of a structure until the required fire proteciion systems within
that portion of the structure have been tested and approved.

901.6 Supervisory service. Where required, fire protection
systems shall be monitored by an approved supervising station
in accordance with NFPA 72.

901.6.1 Automatic sprinkler systems. Automatic sprin-
kler systems shall be monitored by an approved supervising
station,

Exceptions:

1. A supervising station is not required for automatic
sprinkler systems protecting one- and two-family
dwellings.
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2. Limited area systems serving fewer than 20 sprin-
klers.

901.6.2 Fire alarm systems. Fire alarm systems shall be
monitored by an approved supervising station.

Exceptions:

1. Single and multiple-station smoke alarms re-
quired by Section 907.2.10.

2. Smoke detectors in Group I-3 occupancies.

901.6.3 Group H. Manual fire alarm, aniomatic fire extin-
guishing and emergency alarm systems in Group H occu-
pancies shall be monitored by an approved supervising
station.

Exception: When approved by the building official, on-
site monitoring at a constantly attended location shall be
permitted provided that notifications to the fire depart-
ment will be equal to those provided by an approved su-
pervising station.

SECTION 902
DEFINITIONS

902.1 Definitions. The following words and terms shall, for the
purposes of this chapter, and as used elsewhere in this code,
have the meanings shown herein.

[¥] ALARM NOTIFICATION APPLIANCE, A fire alarm
system component such as a bell, horn, speaker, light, or text
display that provides audible, tactile, or visible outputs, or any
combination thereof,

iF] ALARM SIGNAL. A signal indicating an emergency
requiring immediate action, such as a signal indicative of
fire.

[FIALARM VERIFICATION FEATURE. A feature of au-
tomatic fire detection and alarm systems to reduce unwanted
alarms wherein smoke detectors report alarm conditions for a
minimum period of time, or confirm alarm conditions within
a given time period, after being automatically reset, in orderto
be accepted as a valid alarm-initiation signal,

[E1 ANNUNCIATOR. A unit confaining one or more indica-
tor lamps, alphanumeric displays, or other equivalent means in
which each indication provides status information about a cir-
cuit, condition or location.

[F] AUDIBLE ALARM NOTEFICATION APPLIANCE. A
notification appliance that alerts by the sense of hearing.

[F] AUTOMATIC. As applied to fire protection devices, is a
device or system providing an emergency function without the
necessity for human intervention and activated as a result of a
predetermined temperature rise, rate of temperature rise, or
combustion products.

[1] AUTOMATIC FIRE-EXTINGUISHING SYSTEM.
An approved system of devices and equipment which automat-
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ically detects a fire and discharges an approved fire-extinguish-
ing agent onto or in the area of a fire.

[E] AUTOMATIC SPRINKLER SYSTEM. “Automatic
sprinkler system” or “Auntomatic fire sprinkler system” has the
meaning given in s, 145.01 (2}, Wisconsin Stats,

Note: Section 145.01 (2), Stats., reads as follows: ** ‘Automatic fire sprinkler
system,’ for fire protection purposes, means an integrated system of under-
ground and overhead piping designed in accordance with fite protection engi-
neering standards. The system includes a suitable water supply, such as a
gravity tank, fire pump, reservoir or pressure tank or connection beginning at
the supply side of an approved gate valve located at or near the property line
where the pipe or piping system provides water used exclusively for fire protec-
tion and related appurtenances and to standpipes connected to automatic sprin-
kier systems. The portion of the sprinkier system above ground is a network of
specially sized or hydraulically designed piping installed in & building, struc-
ture or area, generally overhead, and to which sprinkters are connected in asys-
tematic pattern. The system includes a controlling valve and a device for
actuating an alarm when the system is in operation. The system is usually acti-
vated by heat from a fire and discharges water over the fire area.” [Comm
62.0902]

[FIAVERAGE AMBIENT SOUND LEVEL. The root mean
square, A-weighted sound pressure level measured over a 24-
hour period.

[F] CARBON DIOXIDE EXTINGUISHING SYSTEMS,
A system supplying carbon dioxide (CO,) from a pressurized
vessel through fixed pipes and nozzles, The system includes a
manual- or antomatic-actuating mechanisim.

[F] CEILING LIMIT. The maximum concentration of an air-
borne contaminant to which one may be exposed, as published
in DOL 29 CFR Part 1910.1000.

[F] CLEAN AGENT. Electrically nonconducting, volatile, or
gaseous fire extinguishant that does not feave a residue upon
evaporation,

[F] CONSTANTLY ATTENDED LOCATION. A desig-
nated location at a facility staffed by trained personnel on a
continuous basis where alarm or supervisory signals are moni-
tored and facilities are provided for notification of the fire de-
partment or other emergency services,

[FIDELUGE SYSTEM. A sprinkler systetmn employing open
sprinklers attached to a piping systerm connected to a water sup-
ply through a valve that is opened by the operation of a detec-
tion system installed in the same areas as the sprinklers. When
this valve opens, water flows into the piping system and dis-
charges from all sprinklers attached thereto,

[FIDETECTOR, HEAT. A fire detector that senses heat pro-
duced by burning substances. Heat is the energy produced by
combustion that causes substances to rise in temperature.

(F] DRY-CHEMICAL EXTINGUISHING AGENT. A
powder composed of small particles, usually of sodium bicar-
bonate, potassium bicarbonate, urea-potassium-based bicar-
bonate, potassium chloride or monoammonium phosphate,
with added particulate material supplemented by special treat-
ment to provide resistance fo packing, resistance to moisture
absorption (caking) and the proper flow capabilities.

[FIEMERGENCY ALARM SYSTEM. A system to provide
indication and warning of emergency situations involving haz-
ardous materials.

[F] EMERGENCY YOICE/ALARM COMMUNICA-
TIONS. Dedicated manual or automatic facilities for originat-
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ing and distributing voice instructions, as well as alert and evac-
uation signals pertaining to a fire emergency, to the occupants
of a building.

[F] EXPLOSION. An effect produced by the sudden violent
expansion of gases, thatis accompanied by a shock wave or dis-
ruption of enclosing materials or structures, or both,

[F] FIRE ALARM CONTROL UNIT. A system component
that receives inputs from automatic and manual fire alarm de-
vices and is capable of supplying power to detection devices
and transponder(s) or off-premises transmitter(s). The control
unit is capable of providing a transfer of power to the notifica-
tion appliances and transfer of condition to relays or devices.

[F] FIRE ALARM SIGNAL. A signal initiated by a fire
alarm-initiating device such as a manual fire alarm box, auto-
matic fire detector, water flow switch, or other device whose
activation is indicative of the presence of a fire or fire signature.

[F] FIRE ALARM SYSTEM. A system or portion of a com-
bination system consisting of components and circuits ar-
ranged to monitor and annunciate the status of fire alarm or
supervisory signal-initiating devices and to initiate the appro-
priate response to those signhals.

{F] FIRE COMMAND CENTER. The principal attended or
unattended location where the status of detection, alarm com-
munications and control systems is displayed, and from which
the system(s) can be manually controlled.

[F] FIRE DETECTOR, AUTOMATIC, A device designed
{o detect the presence of a fire signature and to initiate action,

(¥} FIRE PROTECTION SYSTEM. Approved devices,
equipment and systems or combinations of systems used to de~
tect a fire, activate an alarm, extingnish or control a fire, control
or manage smoke and products of a fire or any combination
thereof.

[F]1 FIRE SAFETY FUNCTIONS. Building and fire control
functions that are intended to increase the level of life safety for
occupants or to control the spread of harmful effects of fire,

[F] FOAM-EXTINGUISHING SYSTEMS. A special sys-
tem discharging a foam made from concentrates, either me-
chanically or chemically, over the area to be protected.

[F] HALOGENATED EXTINGUISHING SYSTEMS, A
fire-extinguishing system using one or more atoms of an ele-
ment from the halogen chemical series: fluorine, chlorine, bro-

- mine and iodine,

[F] INITIATING DEVICE. A system component that origi-
nates transmission of a change-of-state condition, such as in a
smoke detector, manual fire alarm box, or supervisory switch.

LISTED, Equipment, materials, or services included in a list
published by an organization acceptable to the building official
and concerned with evaluation of products or services that
maintains periodic inspection of production of listed equip-
ment or materials or periodic evaluation of services and whose
listing states either that the equipment, material, or service
meets identified standards or has been tested and found suitable
for a specified purpose.

[FIMANUAL FIRE ALARM BOX. A manually operated de-
vice used to initiate an alarm signal.
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[FIMULTIPLE-STATHON ALARM DEVICE. Twoe or more
single-station alarm devices that are capable of interconnection
such that actuation of one causes all integral or separate audible
alarms to operate, It also can consist of one single-station alarm
device having connections to other detectors or to a manual five
alarm box.

[F]IMULTIPLE-STATION SMOKE ALARM. Two or more
single-station alarm devices that are capable of interconnection
such that actuation of one causes all integral or separate audible
alarms to operate,

[I'] NUESANCE ALARM. An alarm caused by mechanical
failure, malfunction, improper installation, or lack of proper
maintenance, or an alarm activated by a cause that cannot be
determined.

[F] RECORD DRAWINGS. Drawings (“as builts™} that doc-
ument the location of all devices, appliances, wiring sequences,
wiring methods, and connections of the components of a fire
alarm system as installed.

[F] SINGLE-STATION SMOKE ALARM. An assembly in-
corporating the detector, the control equipment and the alarm-
sounding device in one onit, operated from a power supply ¢i-
ther in the unit or obtained at the point of instaliation.

[F1SMOKE ALARM. A single- or multiple-station alarm re-
sponsive to smoke and not connected to a system.

[FISMOKE DETECTOR. A listed device that senses visible
or invisible particles of combustion.

SMOKEPROOF ENCLOSURE, An exit stairway designed
and constructed so that the movement of the products of com-
bustion produced by a fire cccurring in any part of the building
into the enclosure is limited.

[F] STANDPIPE SYSTEM, CLASSES OF. Standpipe
classes are as follows:

Class I system. A system providing 2.5-inch (64 mm) hose
connections to supply water for use by fire departments and
those trained in handling heavy fire streams.,

Class II system. A system providing 1.5-inch (38 mm) hose
stations to supply water for use primarily by the building oc-
cupants or by the fire department during initial response.

Class I system. A systeimn providing 1.53-inch (38 mm)
hose stations to supply water for use by building occupants
and 2,5-inch {64 mm) hose connections to supply a larger
volume of water for use by fire departments and those
trained in handiing heavy fire streams.

[F1STANDPIPE, TYPES OF. Standpipe types are as follows:

Automatic dry, A dry standpipe system, normally filled
with pressurized air, that is arranged through the use of a de-
vice, such as dry pipe valve, to admit water into the system
piping automatically upon the opening of a hose valve, The
water supply for an automatic dry standpipe system shall be
capable of supplying the system demand.

Automatic wet. A wet standpipe system that has a water
supply that is capable of supplying the system demand auto-
matically.

Manual dry. A dry standpipe system that does not have a
permanent water supply attached to the system. Manual dry
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standpipe systems require water from a fire department
pumper to be pumped into the system through the fire de-
partment connection in order to supply the system demand,

Manual wet. A wet standpipe system connected to a waler
supply for the purpose of maintaining water within the sys-
tem but does not have a water supply capable of delivering
the system demand altached to the system. Manual-wet
standpipe systems require water from a fire department
pumper (or the like) to be pumped into the system in order to
supply the system demand.

Semiautomatic dry. A dry standpipe system that is ar-
ranged through the use of a device, such as a deluge valve, to
admit water into the system piping upon activation of a re-
mote control device located at a hose connection. A remote
control activation device shall be provided at each hose con-
nection, The water supply for a senuautomatic dry
standpipe system shall be capable of supplying the system
demand.

[F1 SUPERVISING STATION. A facility that receives sig-
nals and at which personnel are in attendance at all times to re-
spond to these signals.

{F] SUPERVISORY SERVICE. The service required to
monitor performance of guard tours and the operative condi-
tion of fixed suppression systems or other systems for the pro-
tection of life and property.

[F] SUPERVISORY SIGNAL. A signal indicating the need
of action in connection with the supervision of guard tours, the
fire suppression systems or equipment, or the maintenance fea-
tures of related systems.

[F] SUPERVISORY SIGNAL-INITIATING DEVICE. An
initiation device, such as a valve supervisory switch, water
{evel indicator, or low-air pressure switch on a dry-pipe sprin-
kler system, whose change of state signals an off-normal condi-
tion and its restoration to normal of a fire protection or life
safety system, or a need for action in connection with guard
tours, fire suppression systems or equipment, or maintenance
features of related systems.

[F] TIRES, BUL K STORAGE OF. Storage of tires where the
area available for storage exceeds 20,000 cubic feet (566 m?).

{F] TROUBLE SIGNAL. A signal initiated by the fire alarm
system or device indicative of a fault in a monitored circuit or
component,

[F] VISIBLE ALARM NOTIFICATION APPLIANCE. A
notification appliance that alerts by the sense of sight.

[F] WET-CHEMICAL EXTINGUISHING SYSTEM. A
solution of water and potassium-carbonate-based chemical,
potassium-acetate-based chemical or a combination thereof,
forming an extinguishing agent.

[F] WIRELESS PROTECTION SYSTEM, A system or a

part of a system that can transmit and receive signals without
the aid of wire.

[E] ZONE, A defined area within the protected premises. A
zone can define an area from which a signal can be received, an
area to which a signal can be sent, or aun area in which a form of
control can be executed,
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903 -903.2.4.2

[F1 SECTION 203
AUTOMATIC SPRINKLER SYSTEMS

903.1 General. Automatic sprinkler systems shall comply
with this section.

903.1.1 [Comm 62,0903 (1)] Alternative protection, Al-
ternative antomatic fire-extinguishing systems complying
with Section 904 shall be permitted in lieu of automatic
sprinkler protection where recognized by the applicable
standard,

903.1.2 Residential systems, Unless specifically allowed
by this code, residential sprinkler systems installed in accor-
dance with NFPA 13D or NFPA 13R shall not be recognized
for the purposes of exceptions or reductions permitied by
other requirements of this code.

903.2 Where required. Approved automatic sprinkler sys-
tems in new buildings and structures shall be provided in the lo-
cations described in this section.

903.2.1 Group A. An automatic sprinkler system shall be
provided throughout buildings and portions thereof used as
Group A occupancies as provided in this section. The auto-
matic sprinkler system shall be provided throughout the
floor area where the Group A occupancy is located, and in
all floors between the Group A occupancy and the level of
exit discharge.

903.2.1.1 Group A-i. An automatic sprinkler system
shall be provided throughout a fire area containing a
(roup A-1 occupancy where one of the following condi-
tions exists:

1. The fire area exceeds 12,000 square feet (1115
m?).
2. The fire area has an occupant foad of 300 or more,

3. The fire area is located on a floor other than the
level of exit discharge,

4. The fire area contains a multi-theater complex.
903.2.1.2 Group A-2, An automatic spripkler system
shall be provided throughout a fire area containing a
Group A-2 occupancy where one of the following condi-
tions exists:

1. Thefire area exceeds 5,000 square feet (465 m?).

2. The fire area has an occupant load of 300 or more.

3, The fire avea is located on a floor other than the
level of exit discharge.

$03.2.1.3 Group A-3, An automatic sprinkler system
shall be provided throughout a fire area containing a
Group A-3 occupancy where one of the following condi-
tions exists:

{. The fire area exceeds 12,000 square feet (1115
m?).
2. Thefire area has an occupant load of 300 or move,

3. The fire area is located on a floor other than the
level of exit discharge.

Exception: Areas used exclusively as participant
sports areas where the main floor area is located at the

B-152

FIRE PROTECTION SYSTEMS

same level as the level of exit discharge of the main
entrance and exit.

903.2.1.4 Group A-4, An antomatic sprinkler system
shall be provided throughout a fire area containing a
Group A-4 cccupancy where one of the following condi-
tions exists:

1. The fire area exceeds 12,000 square feet (1115
m?2).

2. Thefire area has an occupant load of 300 or more.

3. The fire area is located on a floor other than the
level of exit discharge.

Exception: Areas used exclustvely as participant
sport areas where the main floor area is located at the
same level as the level of exit discharge of the main
entrance and exit.

903.2.1.5 Group A-5. An automatic sprinkler system
shall be provided in concession stands, retail areas, press
boxes, and other accessory use areas in excess of 1,000
square feet (93 m?).

903.2.2 Group E. An automatic sprinkler system shall be
provided throughout all Group E fire areas greater than
20,000 square feet (1858 m?) in area. An antomatic sprinkler
system shall also be provided for every portion of educa-
tional buildings below the level of exit discharge.

Exception: Where each classroom has at least one exte-
rior exit door at ground level.

903.2.3 Group F-1. An automatic sprinkler system shall be
provided throughout all buildings where the fire area con-
taining a Group F-1 occupancy exceeds 12,000 square feet
(1115 m?), or where more than three stories in height, or
where the combined fire area on all flooys, including mezza-
nines, exceeds 24,000 square feet (2230 m?).

903.2.3.1 Woodwerking operations. An automatic
sprinkler system shall be provided throughout all Group
F-1 occupancy fire areas that contain woodworking oper-
ations in excess of 2,500 square feet (232 m?) in area
which generate finely divided combustible waste or
which use finely divided combustible materials.

993.2.4 Group H. Automatic sprinkler systems shall be
provided in high-hazard occupancies as required in Sections
903.2.4.1 through 903.2.4.3.

903.2.4.1 General. An automatic sprinkler system shall
be installed in Group H occupancies.

903,2.4.2 Group H-5, An automatic sprinkler system
shall be installed throunghout buildings containing Group
H-5 occupancies. The design of the sprinkler system
shall not be less than that required by this code for the oc-
cupancy hazard classifications in accordance with Table
903.2.4.2. Where the design area of the sprinkler system
consists of a corridor protected by one row of sprinklers,
the maximum mumber of sprinklers required to be calcu-
lated is 13.
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TABLE 903.2.4.2
GROUP H-5 SPRINKLER DESIGN CRITERIA

OCCUPANCY HAZARD
LOCATION CLASSIFICATION

Fabrication areas Ordinary Hazard Group 2

Service corridors Ordinary Hazard Group 2

Storage rooms without dispensing | Ordinary Hazard Group 2

Storage rooms with dispensing Extra Hazard Group 2

Corridors Ordinary Hazard Group 2

903.2.4.3 Pyroxylin plastics, An automatic sprinkler
system shall be provided in buildings, or portions
thereof, where cellulose nitrate film or pyroxylin plastics
are manufactured, stored or handled in quantities exceed-

ing 100 pounds (45 kg).

903.2.5 Group I. An automatic sprinkler system shall be

provided throughout buildings with a Group I fire area.

Exception: An automatic sprinkler system installed in
accordance with Section 903.3.1.2 or Section 903.3.1.3

shall be allowed in Group I-1 facilities.

903,2,6 Group M. An automatic sprinkler system shail be
provided throughout buildings where the fire area contain-
ing a Group M occupancy exceeds 12,000 square feet (1115
m?), or where more than three stories in height, or where the
combined fire area on all floors, including any mezzanines,

exceeds 24,000 square feet (2230 m?).

903.2.6.1 High-piled storage. An automatic sprinkler
system shall be provided in accordance with the Interna-
tional Fire Code in all buildings of Group M where stor-
age of merchandise is in high-piled or rack storage

arrays.

903.2.7 Group R-1. An automatic sprinkler system shall be
provided throughout buildings with a Group R-1 fire area.

Exceptions:

1. Where guestrooms are not more than three stories
above the lowest level of exit discharge and each
guestroom has at least one door leading directly to
an exterior exit access that leads directly to ap-

proved exits.

2. A residential sprinkler system installed in accor-
dance with Section 903.3.1.2 shall be allowed in

buiidings, or portions thereof, of Group R-1.

903.2.8 Group R-2. An automatic sprinkler system shall be
provided throughout all buildings with a Group R-2 fire area
where more than two stories in height, including basements,

or where having more than 16 dwelling units.

Comm 62.0903 (2) Exception: An automatic fire sprin-
kler system or 2-hour fire resistance shall be provided in
every multifamily dwelling that contains floor areas or
dwelling units exceeding any of the thresholds estab-
lished in Table 62,0903, The floor areas specified in the

thresholds do not inciude any of the following:

(a) Areas that are outside a building, as in the following;
1. Porches that are open to the outside atmo-

sphere.
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2. Exterior stairs,
3. Exterior platforms.
4. Exterior landings.
5. Exterior decks.

{b) An attached garage that meets all of the following
criteria:

1. Has a floor area of 600 square feet (56 mz) or
less,

2. Serves a single dwelling unit.
3. Is accessed directly from the dwelling unit.

4. Is separated from the remainder of the build-
ing by at least I-hour-rated fire-resistive
construction.

Note: Housing units that receive federal funding may be required by
federal regulations to have sprinkler profection regardless of building
size,

Note: See Appendix A for a listing of municipalitics that the depart-
ment believes have preexisting stricter sprinkler ordinances, and a list-
ing of thresholds those municipalities may apply which are more
restrictive than in Table 62.0003.

Exception: A residential sprinkler system instalied in
accordance with Section 903.3.1.2 shall be allowed in
buildings, or portions thereof, of Group R-2,

Comm 62,0903 (3) Note: Unders. 101.14 (4) (b) 3, Wisconsin Stats., an
autommatic sprinkler systern must be installed at the time of construction
of each floor of any University of Wisconsin System residence halt or

dormitory that is constructed after April 26, 2000, regardless of the
height of the building.

903.2.9 Group R-4. An automatic sprinkler system shall be
provided throughout all buildings with a Group R-4 fire area
with more than eight occupants.

Exception: An automatic sprinkler system installed in
accordance with Section 903.3.1.2 or Section 903.3.1.3
shall be allowed in Group R-4 facilities.

903.2,10 Group S-1. An automatic sprinkler system shall
be provided throughout all buildings where the fire area
containing a Group S-1 occupancy exceeds 12,000 square
feet (1115 m?), or where more than three stories in height, or
where the combined fire area on all floors, including mezza-
nines, exceeds 24,000 square feet (2230 m?).

903.2.10.1 Repair garages. An automatic sprinkler sys-
tem shall be provided throughout all buildings used as re-
pair garages in accordance with Section 406.6 as
follows:

1. Buildings two or more stories in height, including
basements, with a fire area containing a repair ga-
rage exceeding 10,000 square feet (929 m?2).

2. One-story buildings with a fire area containing a
repair garage exceeding 12,000 square feet (1115
m?).

3. Buildings with a repair garage in the basement.
903,2.10.2 Bulk storage of tires, Buildings and struc-
tures where the area for the storage of tires exceeds
20,000 cubic feet (566 m?) shall be equipped throughout
with an automatic fire sprinkler system in accordance
with Section 903.3.1.1.
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TABLE 62.0903
THRESHOLDS ABOVE WHICH A SPRINKLER SYSTEM OR 2-HOUR FIRE
RESISTANCE 1S REQUIRED IN A MULTIFAMILY DWELLING

TOTAL FLOOR AREA OF NONDWELLING UNIT PORTIONS
TOTAL FLOOR AREA COMMOMN USE AREAS, SUCH AS CORRIDORS,
CLASS OF WITHIN INDIVIDUAL NUMBER STAIRWAYS, BASEMENTS, CELLARS, VESTIBULES,
CONSTRUCTION DWELLING UNITS OF UNITS COMMUNITY ROOMS, LAUNDRY ROOMS, POOLS, ETC.)
Type [A 16,000 square feet
Type IB 12,000 square feet
Type INA 8,000 square feet
Type IIB 16,000 sq ft 20 units
Type I1I
Type IV 5,600 square feet
Type VA
Type VB 4,800 square feet
For SI: 1 squate foot = 0.0929 m?,
Comm 62,0903 (2)

903.2.11 Group S-2. An automatic sprinkler system shall
be provided throughout buildings classified as an enclosed
parking garages in accordance with Section 406.4 or where
located beneath other groups.

Exception; Enclosed parking garages located beneath
Group R-3 occupancies as applicable in Section 101.2.

903,2,11.1 Commercial parking garages. An auto-
matic sprinkler system shall be provided throughout
buildings used for storage of commercial trucks or buses
where the fire area exceeds 5,000 square feet (464 m?).

903.2.12 All occupancies except Groups R-3 and U. An
automatic sprinkler system shall be installed in the locations
set forth in Sections 903.2.12.1 through 903.2.12.1.3.

Exception: Group R-3 as applicable in Section 101.2
and Group U,

903.2,12,1 Stories and basements without openings,
An automatic sprinkler system shall be installed
throughout every story or basement of all buildings
where the floor area exceeds 1,500 square feet (139.4 m?)
and where there is not provided at least one of the follow-
ing types of exterior wall openings:

1. Openings below grade that lead directly to ground
level by an exterior stairway complying with Sec-
tion 1003.3.3 or an outside ramp complying with
Section 1003,3.4, Openings shall be located in
each 50 linear feet (15 240 mm), or fraction
thereof, of exterior wall in the story on at least one
side.

2. Openings entirely above the adjoining ground
level totaling at least 20 square feet (1,86 m?) in
each 50 linear feet (15 240 mm), or fraction
thereof, of exterior wall In the story on at least one
side,

903.2.12.1.1 Opening dimensions and access.
Openings shall have a minimum dimension of not less
than 30 inches (762 mim). Such openings shall be ac-
cessible to the fire department from the exterior and
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shall not be obstructed in a manner that fire-fighting
or rescue cannot be accomplished from the exterior,

903.2,12.1.2 Openings on one side only, Where
openings in a story are provided on only one side and
the opposite wall of such story is more than 75 feet (22
860 mm) from such openings, the story shall be
equipped throughout with an approved automatic
sprinkler system, or openings as specified above shall
be provided on at least two sides of the story.

903.2.12.1.3 Basements. Where any portion of a
basement is located more than 75 feet {22 860 mm)
from openings required by Section 903.2.12.1, the
basement shall be equipped throughout with an ap-
proved automatic sprinkler system.

903.2.12.2 Rubbish and linen chutes. An automatic
sprinkler system shall be installed at the top of rubbish
and linen chutes and in their terminal rooms. Chutes ex-
tending through three or more floors shall have addi-
tional sprinkler heads installed within such chutes at
alternate floors. Chute sprinklers shall be accessible for
servicing.

903.2.12.3 Buildings over 55 feet in height. An aulo-
matic sprinkler system shall be installed throughout
buildings with a floor level having an occupant load of 30
or more that is located 55 feet {16764 mm) or more above
the lowest level of fire department vehicle access,

Exceptions:
1. Airport control towers.
2. Open parking structures.
3. Occupancies in Group F-2,

903.2.13 During construction. Automatic sprinkler sys-
tems required during construction, alteration and demoli-
tion operations shall be provided in accordance with the
International Fire Code.

903.2.14 Other hazards. Automatic sprinkler protection
shall be provided for the hazards indicated in Sections
903.2.14.1 and 903.2.14.2.
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903.2.14.1 Ducts conveying hazardous exhausts,
Where required by the Inrernational Mechanical Code,
automatic sprinklers shall be provided in ducts convey-
ing hazardous exhaust, or flammable or combustible ma-
terials.

Exception: Ducts in which the largest cross-sectional
diameter of the duct is less than 10 inches (254 mm).

903.2.14.2 Commercial cooking operations. An auto-
matic sprinkler system shall be installed in commercial
kitchen exhaust hood and duct system where an auto-
matic sprinkler system is used to comply with Section
904.

9063.2.15 Other required suppression systems. In addition
to the requirements of Section 903.2, the provisions indi-
cated in Table 903.2.15 also require the installation of a sup-
pression system for certain buildings and areas.

903.3 Installation requirements, Auatomatic sprinkler sys-
tems shall be designed and installed in accordance with Sec-
tions 903.3.1 through 903.3.7.

TABLE 903.2.15
ADDITIONAL REQUIRED SUPPRESSION SYSTEMS

SECTION SUBJECT
402.8 Covered malls
403.2, 403.3 High-rise buildings
404.3 Atrivms
405.3 Underground structures
407.5 Group 1-2
410.6 Stages
4114 Special amusement buildings
412.2.5,412.2.6 | Aircraft hangers
415.7.2.4 Group H-2
416.4 Flammable finishes
4174 Drying rooms
507 Unkimited area buildings
IFC Sprinkler requirements as set forth in Section
903.2.15 of the International Fire Code

903.3.1 Standards. Sprinkler systerns shall be designed and
installed in accordance with Sections 903.3.1.1, 903.3.1.2
or 903.3.1.3,

963.3.1.1 NFPA 13 sprinkler systems. Where the provi-
sions of this code require that a building or portion
thereof be equipped throughout with an antomatic sprin-
kler system, sprinklers shall be installed throughout in
accordance with NFPA 13 except as provided in Sections
903.3.1.1.1,903.3.1.2 and 903.3.1.3.

903.3.1.1.1 {Comm 62.8903 (4)] Exempt locations.
Automatic sprinklers shall not be required in the fol-
lowing rooms or areas where such rooms or areas are
protected with an approved automatic fire detection
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system in accordance with Section 907.2 that will re-
spond to visible or invisible particles of combustion,
Sprinklers shall not be otnitted from any room merely
because it is damp, of fire-resistance-rated construc-
tion or contains electrical equipment.

1. Any room where the application of water, or
flame and water, constitutes a serious life or fire
hazard.

2. Anyroom or space where sprinklers are consid-
ered undesirable because of the nature of the
contents, where approved by the department.

3. Generator and transformer rooms separated
from the remainder of the building by walls
and floor/ceiling or roof/ceiling assemblies
having a fire-resistance rating of not less than 2
hours.

4. Spaces or areas in telecommunications build-
ings used exclusively for telecommunications
equipment, associated electrical power disti-
bution equipment, batteries and standby en-
gines, provided those spaces or areas are
equipped throughout with an automatic fire
alarm systemn and are separated from the re-
mainder of the building by a wall with a fire-re-
sistance rating of not less than 1 hour and a
floor/eeiling assembly with a fire-resistance
rating of not less than 2 hours.

5. In rooms or areas that are of noncombustible
construction with wholly noncombustible con-
tents.

903.3.1.2 NFPA 13R sprinkler systems. Where al-
lowed in buildings of Group R, up o and including four
stories in height, automatic sprinkler systems shall be in-
stalled thronghout in accordance with NFPA 13R.

903.3.1.3 NFPA 13D sprickler systems. Where al-
lowed, automatic sprinkler systems in one- and two-fam-
ily dwellings shall be installed throughout in accordance
with NFPA 13D.

903.3.2 Quick-response and residential sprinklers,
Where automatic sprinkler systems are required by this
code, guick-response or residential automatic sprinklers
shall be installed in the following areas in accordance with
Section 903.3.1 and their listings:

1. Throughout all spaces within a smoke compartment
containing patient sleeping rooms in Group I-2 in ac-
cordance with this code.

2. Dwelling units, guestrooms and sleeping rooms in
Group R and I-{ occupancies.

3. Light-hazard occupancies as defined in NFPA 13.

903.3.3 Obstructed locations. Automatic sprinklers shall
be installed with due regard to obstructions that will delay
activation or obstruct the water distribution pattern. Auto-
matic sprinklers shall be installed in or under covered ki-
osks, displays, booths, concession stands, or equipment that
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exceeds 4 feet (1219 mm) in width. Not less than a 3-foot
(914 mm) clearance shall be maintained between automatic
sprinklers and the top of piles of combustible fibers,

Exception: Kitchen equipment under exhaust hoods
protected with a fire-extinguishing system in accordance
with Section 904,

903.3.4 Actuation. Automatic sprinkler systems shall be
automatically actuated unless specifically provided for in
this code.

903.3.5 Water supplies, Water supplies for automatic
sprinkler systems shall comply with this section and the
standards referenced in Section $03.3.1. The potable water
supply shall be protected against backflow in accordance
with the requirements of this section and the International
Plumbing Code.

903.3.5.1 Pomestic services. Where the domestic ser-
vice provides the water supply for the automatic sprin-
Ider system, the supply shall be in accordance with this
section.

503.3.5.1.1 Limited area sprinkler systems.
Limited area sprinkler systems serving fewer than 20
sprinklers on any single connection are permitted to
be connected to the domestic seivice where a wet au-
tomatic standpipe is not available. Limited area sprin-
kler systems connected to domestic water supplies
shall comply with each of the following requirements:

1. Valves shall not be installed between the do-
mestic water riser control valve and the sprin-
klers,

Exception: An approved indicating control
valve supervised in the open position in ac-
cordance with Section 903.4.

2. The domestic service shall be capable of sup-
plying the simultaneous domestic demand and
the sprinkier demand required to be hydrauli-
cally calculated by NFPA 13, NFPA 13R or
NFPA 13D.

903.3.5.1.2 Residential combination services. A
single combination water supply shall be permitted
provided that the domestic demand is added to the
sprinkler demand as required by NFPA 13R.

$03.3.5.2 Secondary water supply. A secondary on-
site water supply equal to the hydraulically caleulated
sprinkler demand, including the hose stream require-
ment, shall be provided for high-rise buildings in Seis-
mic Design Category C, D, E or F as determined by
Section 1616.3. The secondary water supply shall have a
duration of not less than 30 minutes.

Exception: Existing buildings.

903.3.6 Hose threads. Fire hose threads used in connection
with automatic sprinkler systems shall comply with NFPA
1963 or as otherwise approved, and shall be compatible with
fire department hose threads.
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903.3.7 [Comm 62.0903 (5)] Fire depariment connec-
tions. The fire department connection shall be installed in an
accessible location acceptable to the fire chief,

903.4 Sprinkler system monitoring and alarms. All valves
controlling the water supply for automatic sprinkler systems
and water-flow switches on all sprinkler systems shall be elec-
trically supervised.

Exceptions:

1. Automatic sprinkler systems protecting one- and two-
family dwellings.

2. Limited area systems serving fewer than 20 sprin-
klers.

3. Automatic sprinkler systems installed in accordance
with NFPA 13R where a common supply main is used
to supply both domestic and automatic sprinkler sys-
tems and a separate shutoff valve for the automatic
sprinkler system is not provided.

4, Jockey pump control valves that are sealed or locked
in the open position.

5. Control valves to commercial kitchen hoods, paint
spray beoths or dip tanks that are sealed or locked in
the open position.

6. Valves controlling the fuel supply to fire pump en-
gines that are sealed or locked in the open position,

7. Trim valves to pressure switches in dry, preaction and
deluge sprinkler systems that are sealed or locked in
the open position.

903.4.1 Signals. Alarm, supervisory and trouble signals
shall be distinctly different and shall be automatically trans-
mitted to an approved central station, remote supervising
station or proprietary supervising station as defined in
NFPA 72 or, when approved by the building official, shall
sound an audible signal at a constantly attended location.

Exceptions:

1. Underground key or hub valves in roadway boxes
provided by the municipality or public utility are
not required to be monitored,

2. Backflow prevention device test valves, located in
limited area sprinlder system supply piping, shall
be locked in the open position, In occupancies re-
quired to be equipped with a fire alarm system, the
backflow preventer valves shall be electrically su-
pervised by a tamper swiich installed in accor-
dance with NFPA 72 and separately annunciated,

903.4.2 Alarms. Approved andible devices shall be con-
nected to every automatic sprinkler system. Such sprinkler
water-flow alarm devices shall be activated by water flow
equivalent to the flow of a single sprinkler of the smallest or-
ifice size installed in the system. Alarm devices shall be pro-
vided on the exterior of the building in an approved location.
Where a fire alarm system is installed, actoation of the auto-
matic sprinkler system shall actuate the building fire alarm
system.

903.4.3 Floor control valves, Approved supervised indicat-
ing control valves shall be provided at the point of connec-
tion to the riser on each floor in high-rise buildings.
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903.5 Testing and maintenance, Sprinkler systems shall be
tested and maintained in accordance with the fnternational Fire
Code.

[F] SECTION 204
ALTERNATIVE AUTOMATIC
FIRE-EXTINGUISHING SYSTEMS

904.1 General. Automatic fire-extinguishing systems, other
than automatic sprinkler systems, shall be designed, installed,
inspected, tested and maintained in accordance with the provi-
stons of this section and the applicable referenced standards.

904.2 Where required. Automatic fire-extinguishing systems
installed as an alternative to the required automatic sprinkler
systems of Section 903 shall be approved by the building offi-
cial, Automatic fire-extinguishing systems shall not be consid-
ered alternatives for the purposes of exceptions or reductions
permitted by other requirements of this code.

904.2,1 Hood system suppression. Each required commer-
cial kitchen exhaust hood and duct system required by the
International Fire Code or the International Mechanical
Code to have a Type I hood shall be protected with an ap-
proved automatic fire-extinguishing system installed in ac-
cordance with this code.

904.3 Installation. Automatic fire-extinguishing systems shall
be installed in accordance with this section.

904.3.1 Electrical wiring. Electrical wiring shall be in ac-
cordance with the ICC Electrical Code.

904.3.2 Actuation. Automatic fire-extinguishing systems
shall be automatically actuated and provided with a manual
means of actnation in accordance with Section 904.11.1.

904.3.3 System interlocking, Antomatic equipment inter-
locks with fuel shutoffs, ventilation controls, door closers,
window shutters, conveyor openings, smoke and heat vents,
and other features necessary for proper operation of the fire-
extinguishing system shall be provided as required by the
design and instalation standard utilized for the hazard.

984.3.4 Alarms and warning signs. Where alarms are re-
quired to indicate the operation of automatic fire-extin-
guishing systems, distinctive audible and visible alarms and
warning signs shall be provided to warn of pending agent
discharge. Where exposure to automatic-extinguishing
agents pose a hazard to persons and a delay is required to en-
sure the evacuation of occupants before agent discharge, a
separate warning signal shall be provided to warn occupants
once agent discharge has begun. Audible signals shall be in
accordance with Section 907.9.2,

904.3.5 Menitoring. Where a building fire alarm system is
installed, automatic fire-extinguishing systems shall be
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monitored by the building fire alarm system in accordance
with NFPA 72.

904.4 Inspection and testing. Automatic fire-extinguishing
systems shall be inspected and tested in accordance with the
provisions of this section prior to acceptance.

904.4.1 Inspection. Prior to conducting final acceptance
tests, the following items shall be inspected:

1. Hazard specification for consistency with design haz-
ard.
2. Type, location and spacing of automatic- and manual-
initiating devices.
3. Size, placement and position of nozzles or discharge
orifices.
4. Location and identification of audible and visible
alarm devices.
5. ldentification of devices with proper designations,
6. Operating instructions.
904.4.2 Alarm testing. Notification appliances, connec-
tions to fire alarm systems and connections to approved su-
pervising stations shall be tested in accordance with this
section and Section 907 to verify proper operation.

904.4.2.1 Audible and visible signals. The audibility
and visibility of notification appliances signaling agent
discharge or system operation, where required, shall be
verified.
904.4.3 Monitor testing. Connections to protected pre-
mises and supervising station fire alarm systems shall be
tested to verify proper identification and retransinission of
alarms from automatic fire-extinguishing systems,

904.5 Wet-chemical systems. Wet-chemical extinguishing
systems shall be installed, maintained, periodically inspected
and tested in accordance with NFPA 17A and their listing.

904.6 Dry-chemical systems. Dry-chemical extinguishing
systems shalf be installed, maintained, periodically inspected
and tested in accordance with NFPA 17 and their listing.

904.7 Foam systems. Foam-extinguishing systems shall be in-
stalled, maintained, pertodically inspected and tested in accor-
dance with NFPA 11, NFPA 11A and NFPA 16 and their
listing.

904.8 Carbon dioxide systems. Carbon dioxide extinguishing

systems shall be installed, maintained, periodically inspected
and tested in accordance with NFPA 12 and their listing.

904.9 Halon systems. Halogenated extinguishing systems
shall be installed, maintained, periodically inspected and tested
in accordance with NFPA 12A and their listing.

904.10 Clean-agent systems. Clean-agent fire-extinguishing
systems shall be instalied, maintained, periodically inspected
and tested in accordance NFPA 2001 and their listing.
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904.11 Commerrcial cooking systems. The automatic fire- ex-
tinguishing system for commercial cooking systerns shall be of
atype recognized for protection of commercial cooking equip-
ment and exhaust systems of the type and arrangement pro-
tected, Preengineered automatic dry- and wet-chemical
extinguishing systems shall be tested in accordance with UL
300 and listed and labeled for the intended application. Other
types of automatic fire-extinguishing systems shall be listed
and labeled for specific use as protection for commercial cook-
ing operations. The system shall be installed in accordance
with this code, its listing and the manufacturer’s instailation in-
structions. Automatic fire-extinguishing systems of the follow-
ing types shall be installed in accordance with NFPA 96 and the
referenced standard indicated, as follows:

1. Carbon dioxide extinguishing systems, NFPA 12,
2. Automatic sprinkler system, NFPA 13.

3. Foam-water sprinkler system or foam-water spray sys-
tems, NFPA 16.

4. Dry-chemical extingoishing systems, NFPA 17,
5. Wet-chemical extinguishing systems, NFPA 17A.

904.11.1 Manual system operation. A manual actuation de-
vice shail be located at or near a means of egress from the
cooking area, a minimum of 10 feet (3048 mm) and a maxi-
mum of 20 feet (6096 mm) from the kitchen exhaust system.
The manual actuation device shall be located a minimum of
4.5 feet (1372 mm) and a maximum of 5 feet (1524 mm}
above the floor. The manual actoation shall require a maxi-
mum force of 40 pounds (178 N) and a maximum movement
of 14 inches (356 mm) to actuate the fire suppression sys-
fem.

Exception: Automatic sprinkler systems shall not be re-
quired to be equipped with manual actuation means.

904.11.2 System interconnection. The actuation of the fire
suppression system shall antomatically shut down the fuel
or electrical power supply to the cooking equipment. The
fuel and electrical supply reset shall be manual.

904.11.3 Carbon dioxide systems. When carbon dioxide
systems are used, there shall be a nozzle at the top of the ven-
tilating duct, Additional nozzles that are symmetrically ar-
ranged to give uniform distribution shall be installed within
vertical ducts exceeding 20 feet (6096 mm} and horizontal
ducts exceeding 50 feet (15 240 mm). Dampers shall be in-
stalled at either the top or the bottom of the duct and shall be
arranged o operate automatically upon activation of the
fire-extinguishing system. Where the damper is installed at
the top of the duct, the top nozzle shall be immediately be-
low the damper. Automatic carbon dioxide fire-extinguish-
ing systems shall be sufficiently sized to protect against all
hazards venting through a common duct simultancously.

904.,11.3.1 Ventilation system. Commercial-type cook-
ing equipment protected by an automatic carbon dioxide
extinguishing system shall be arranged to shut off the
ventilation system upon activation.

904.11.4 Special provisions for automatic sprinkler sys-
tems. Automatic sprinkler systems protecting commercial-
type cooking equipment shall be supplied from a separate,
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readily accessible, indicating-type control valve that is iden-
tified,

904.11.4.1 Listed sprinklers. Sprinklers used for the
protection of fryers shall be listed for that application and
installed in accordance with their listing.

Comm 62.0904 (1) Water mist fire protection systems.
Where a water mist five protection system is installed, it
shall comply with NFPA 750.

(2) Manual-wet sprinkler systems.

{a) Where allowed. A manual-wet sprinkler system
may not be installed in a building unless all of the
following conditions are met:

1. There is no municipal water system avail-
able to serve the property.

2. There is no provision under this code that re-
quires the building or a portion of the build-
ing to have an automatic fire sprinkler
system.

3. The municipality where the building is to be
located has an adopted ordinance that re-
quires the installation of manual-wet sprin-
kler systems and requires these systems to
meet the provigions of this subsection.

{b) General requirements,

I. A building protected with a manual-wet
sprinkler system shall be considered
unsprinklered under ail other code provi-
stons.

2. Bach manual-wet sprinkler system shall be
provided with a fire department connection.
The fire department connection shall be in-
stalled in an accessible location acceptable
to the fire chief.

3. All above-ground system piping throughont
the building shall be labeled as a “manual-
wet sprinkler system.” Labels shall be placed
at all of the following locations;

a. On the piping at intervals of not more
than 25 feet (7620 mm) and at each
side where the piping passes througha
wall, floor or roof,

b. At the fire department connection,

c. At all valves and hose outlets.

4. The manual-wel sprinkler system design and
installation shall comply with the automatic
fire sprinkler system requirements of NFPA
13 or NFPA 13R, as applicable, except that
the system comprised of the pilot line, fire
department connection and fire department
apparatus is considered as the approved wa-
ter supply for the system.

5. Amanual-wet sprinkler system shall be sup-
plied with water through the fire department
connection using fire department apparatus.
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6. The plumbing well, water service and pres-
sure tank shall be of a size and capacity to
supply the hydraulically most remote
sprinkler with the required waterflow and
pressure for a minimum of 10 minutes.

7. A pilot line shall be connected from the
manual-wet sprinkler system to the plumb-
ing water supply system at the well pres-
sure tank, The pilot line shall be of a size
that is adequate to supply the hydraulically
most remote sprinkler in the system.,

8. The connection of a manual-wet sprinkler
system to a plumbing water supply system
shall be protected against backflow condi-
tions in accordance with ch. Comm 82.

9. The actuation of any sprinkler in the sys-
tern shall operate the waterflow indicating
device, which shall initiate a fire alarm
within the building.

10. Upon actuation of the building fire alarm, a
fire alarm signal shall be sent automati-
cally to the fire department providing fire
protection to the building.

(c) Instailer qualifications. The installation or alter-
ation of a manual-wet sprinkler system shall be
performed by a licensed individual as specified for
the installation of an automatic fire sprinkler sys-
tem under subch, V of ch, Comm 3.

[F] SECTION 905
STANDPIPE SYSTEMS

905.1 General. Standpipe systems shall be provided in new
bujldings and structures in accordance with this section.
Firehose threads used in connection with standpipe systems
shall comply with NFPA 1963 or as otherwise approved and
shall be compatible with fire department hose threads. The lo-
cation of fire depariment hose connections shall be approved,
In buildings used for high-piled combustible storage, fire pro-
tection shall be in accordance with the International Fire
Code.

905.2 Installation standards. Standpipe systems shall be in-
stalled in accordance with this section and NFPA 14,

905.3 Required instaiiations, Standpipe systems shall be in-
stalled where required by Sections 905.3.1 through 905.3.6 and
in the locations indicated in Sections 905 .4, 905.5 and 905.6.
Standpipe systems are permitied to be combined with auto-
matic sprinkler systems,

Exception: Standpipe systems are not required in Group R-
3 occupancies as applicable in Section 101.2.

905.3.1 Building height. Class HI standpipe systems shall
be installed throughout buildings where the floor level of the
highest story is located more than 30 feet (9144 mm) above
the lowest level of the fire department vehicle access, or
where the floor level of the lowest story is located more than
30 feet (9144 mm) below the highest level of fire department
vehicle access.
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Exceptions:

1. Class I standpipes are allowed in buildings
equipped throughout with an automatic sprinkler
system in accordance with Section %03.3.1.1 or
Section 903.3.1.2,

2. Class I manual standpipes are allowed in open
parking garages where the highest floor is located
not more than 150 feet (45 720 mm) above the
lowest level of fire department vehicle access.

3. Class I manual dry standpipes are allowed in open
parking garages that are subject to freezing tem-
peratures, provided that the hose connections are
located as required for Class IT standpipes in ac-
cordance with Section 905.5.4. Class I standpipes
are allowed in basements equipped throughout
with an automatic sprinkler system.

905.3.2 Building area. In buildings exceeding 10,000
square feet (929 m?) in area per story, Class I automatic wet
or manual wet standpipes shall be provided where any por-
tion of the building’s interior area is more than 200 feet (60
960 mm) of travel, vertically and horizontally, from the
nearest point of fire department vehicle access,

Exceptions;

1. Buildings equipped throughout with automatic
sprinkler systems installed in accordance with
Section 903.3.1.1.

2. Group A-4, A-5,F-2,R-2,5-2 or U occupancies.

3. Automatic dry and semiautomatic dry standpipes
are allowed as provided for in NFPA 14,

905.3.3 Group A, Class I automatic wet standpipes shall be
provided in nonsprinklered Group A buildings having an
occupant load exceeding 1,000 persons.

Exceptions:
1. Open-air-seating spaces withoutenclosed spaces.

2. Class I automatic dry and semiautomatic dry
standpipes or manual wet standpipes are allowed
in buildings where the highest floor surface used
for human occupancy is 75 feet (22 860 mm) or
less above the lowest level of fire department vehi-
cle access.

905.3.4 Covered mall buildings. Covered mall buildings
and buildings connected thereto shall be equipped through-
out with a Class I antomatic wet standpipe system.

905.3.5 Stages. Stages greater than 1,000 square feet in area
(93 m?) shall be equipped with a Class ITT wet standpipe sys-
tem with 1.5-inch and 2.5-inch (38 mm and 64 mm) hose
connections on cach side of the stage.

Exception: Where the building or area is equipped
throughout with an automatic sprinkler system, the hose
connections are allowed to be supplied from the auto-
matic sprinkler system and shall have a flow rate of not
less than that required by NFPA 14 for Class 1II
standpipes.

905.3.5.1 Hose and cabinet. The 1.5-inch (38 mm) hose
connections shall be equipped with sufficient lengths of
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1.5-inch (38 mm) hose to provide fire protection for the
stage area. Hose connections shall be equipped with an
approved adjustable fog nozzle and be mounted in a cabi-
net or on a rack.

905.3.6 Underground buildings. Underground buildings
shall be equipped throughout with a Class I automatic wet or
manual wet standpipe system.

905.4 Location of Class I standpipe hose connections, Class
I standpipe hose connections shall be provided in all of the fol-
lowing locations:

1. In every required stairway, a hose connection shall be
provided for each floor level above or below grade. Hose
connections shall be iocated at an intermediate floor
level landing between floors, unless otherwise approved
by the building official.

2. On each side of the wall adjacent to the exit opening of a
horizontal exit.

3. In every exit passageway at the enirance from the exit
passageway to other areas of a building.

4, In covered mall buildings, adjacent to each exterior
public entrance to the mall and adjacent to each en-
trance from an exit passageway or exit corridor to the
mall.

5. Where the roof has a slope less than four units vertical
in 12 units horizontal (33.3-percent slope), each
standpipe shall be provided with a hose connection lo-
cated either on the roof or at the highest landing of
stairways with stair access to the roof. An additional
hose connection shall be provided at the top of the
most hydraulically remote standpipe for testing pur-
poses.

6. Where the most remote portion of a nonsprinklered floor
or story is more than 150 feet (45 720 mm) from a hose
connection or the most remote portion of a sprinklered
floor or story is more than 200 feet (60 960 mm) from a
hose connection, the building official is authorized to re-
quire that additional hose connections be provided in ap-
proved locations.

905.4.1 Protection, Risers and laterals of Class I standpipe
systems not located within an enclosed stairway or pressur-
ized enclosure shall be protected by a degree of fire resis-
tance equal to that required for vertical enclosures in the
building in which they are located.

Exception: In buildings equipped throughout with an
approved automatic sprinkler systemn, laterals that are not
located within an enclosed stairway or pressurized en-
closure are not required to be enclosed within fire-resis-
tance-rated construction.

905.4.2 Interconnection, In buildings where more than one
standpipe is provided, the standpipes shall be intercon-
nected in accordance with NFPA 14,

905.5 Location of Class II standpipe hose connections.
Class II standpipe hose connections shall be accessible and
shall be located so that all portions of the building are within 30
feet (9144 mm) of a nozzle attached to 100 feet (30 480 mm) of
hose,
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965.5.1 Groups A-1 and A-2, In Group A-1 and A-2 occu-
pancies with occupant loads of more than 1,000, hose con-
nections shall be located on each side of any stage, on each
side of the rear of the auditorium, on each side of the balcony
and on each tier of dressing rooms.

905.5.2 Protection, Fire-resistance-rated protection of ris-
ers and laterals of Class Il standpipe systems is not required.

905.5.3 Class II system 1-inch hose, A minimum i-inch
(25.4 mm) hose shall be permitted to be used for hose sta-
tions in light-hazard occupancies where investigated and
listed for this service and where approved by the building of-
ficial.

905.6 Location of Class III standpipe hose connections.
Class I1T standpipe systems shall have hose connections located
as required for Class I standpipes in Section 905.4 and shall
have Class II hose connections as required in Section 903.5.

905.6.1 Protection. Risers and laterals of Class III
standpipe systems shall be protected as required for Class [
systems in accordance with Section 905.4.1.

905,62 Interconnection, In buildings where more than one
Class Il standpipe is provided, the standpipes shall be inter-
connected at the bottom.

905.7 Cabinets. Cabinets containing fire-fighting equipment
such as standpipes, fire hose, fire extinguishers or fire depart-
ment valves shall not be blocked from use or obscured from
view,

905.7.1 Cabinet equipment identification. Cabinets shall
be identified in an approved manner by a permanently at-
tached sign with letters not less than 2 inches (51 mm) high
in a color that contrasts with the background color, indicat-
ing the equipment contained therein,

Exceptions:

1. Doors not large enough to accommodate a written
sign shall be marked with a permanently attached
pictogram of the equipment contained therein.

2. Doors that have either an approved visual identifi-
cation clear glass panel or a complete glass door
panel are not required to be marked.

965.7.2 Locking cabinet doors. Cabinets shall be un-
locked,

Exceptions:

1. Visual identification panels of glass or other ap-
proved transparent frangible material thatis easily
broken and allows access.

2. Approved locking arrangements,

3. Group -3,
905.8 Dry standpipe. In buildings requiring standpipes, dry
standpipes complying with NFPA 14 are permitted when, in the

opinion of the building official, an approved water supply isnot
available or when the standpipe is subject to freezing.

905.9 Valve supervision. Valves controlling water supplies
shall be supervised in the open position so that a change in the
normal position of the valve will generate a supervisory signal
at the supervising station required by Section 803.4. Where a
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fire alarm system is provided, a signal shall also be transmitted
to the control unit.

Exceptions:

1. Valves to underground key or hub valves in roadway
boxes provided by the municipality or public utility
do not require supervision.

2. Valves locked in the normal position and inspected as
provided in this code in buildings not equipped with a
fire alarm systen.

995.1¢ During construction. Standpipe systems required dur-
ing construction, alteration and demolition operations shall be
provided in accordance with Section 3311.

[F] SECTION 906
PORTABLE FIRE EXTINGUISHERS

906.1 General. Portable fire extinguishers shall be provided in
occupancies and locations as required by the International Fire
Code.

[F1 SECTION 907
FIRE ALARM AND DETECTION SYSTEMS

907.1 General. This section covers the application, installa-
tion, performance and maintenance of fire alarm systems and
their components.

907.1.1 Deleted.

907.1.2 Equipment. Systems and their components shall be
listed and approved for the purpose for which they are in-
stalled.

907.2 Where required. An approved manual, automatic, or
manual and antomatic fire alarm system shall be provided in
accordance with Sections 907.2.1 through Section 907.2.23.
Where automatic sprinkler protection, installed in accordance
with Section 903.3.1.1 or 903.3.1.2, is provided and connected
to the building fire alarm system, antomatic heat detection re-
quired by this section shall not be required.An approved auto-
matic fire detection systems shall be installed in accordance
with the provisions of this code and NFPA 72. Devices, combi-
nations of devices, appliances and equipment shall comply
with Section 907.1.2. The automatic fire detectors shall be
smoke detectors, except that an approved alternative type of de-
tector shall be installed in spaces such as boiler rooms where,
during normal operation, preducts of combustion are presentin
sufficient quantity to actuate a smoke detector. '

997.2.1 Group A. A manual fire alarm system shall be in-
stalled in accordance with NFPA 72 in Grouop A occupan-
cies having an occupant load of 300 or more. Portions of
Group E occupancies occupied for assembly purposes shall
be provided with a fire alarm system as required for the
Group E occupancy,

Exception: Manual fire alarm boxes are not required
where the building is equipped throughout with an auto-
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matic sprinkler system and the notification appliances
will activate upon sprinkler water flow.

907.2.1.1 System initiation in Group A occupancies
with an occupant load of 1,000 or more. Activation of
the fire alarm in Group A occupancies with an occupant
load of 1,000 or more shall initiate a signal using an
emergency voice/alarm comimunications system in ac-
cordance with NFPA 72.

Exception: Where approved, the prerecorded an-
nouncement is allowed to be manually deactivated for
a period of time, not to exceed 3 minutes, for the sole
purpose of allowing a live voice announcement from
an approved, constantly attended location.

907.2.1.2 Emergency power. Emergency voice/alarm
communications systems shall be provided with an ap-
proved emergency power souice.

907.2.2 Group B, A manual fire glarm system shall be in-
stalled in Group B occupancies having an occupant load of
500 ot more persons or more than 100 persons above or be-
low the lowest level of exit discharge.

Exception: Manual fire alarm boxes are not required
where the building is equipped throughout with an auto-
matic sprinkler system and the alarm notification appli-
ances will activate upon sprinkler water flow.

907.2.3 Group E. A manual fire alarm system shall be in-
stalled in Group E occupancies, When automatic sprinkler
systems or smoke detectors are installed, such systems or
detectors shall be connected to the building fire alarm sys-
tenm.

Exceptions:

I. Group E occupancies with an occupant load of
less than 50.

2. Manual fire alarm boxes are not required in Group
E occupancies whete all the following apply:

2.1. Interior corridors are protected by smoke
detectors with alarm verification.

2.2, Auditoriums, cafeterias, gymnasiums and
the like are protected by heat detectors or
other approved detection devices,

2.3, Shops and laboratories involving dusts or
vapors are protected by heat detectors or
other approved detection devices.

2.4, Off-premises monitoring is provided.

2.5, The capability to activate the evacunation
signal from a central point is provided,

2.6. In buildings where normally occupied
spaces are provided with a two-way com-
munication system between such spaces
and a constantly attended receiving station
from where a general evacuation alarm can
be sounded, except in locations specifi-
cally designated by the building official.
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907.2.4 Group F. A manual fire alarm system shail be in-
stalled in Group F occupancies that are two or more stories
in height and have an occupant load of 500 or more above or
below the lowest level of exit discharge,

Exception: Manual fire alarm boxes are not required if
the building is equipped throughout with an auntomatic
sprinkier system and the notification appliances will acti-
vate upon sprinkler water flow.

90'7.2.5 Group H. A manual fire alarm system shall be in-
stalled in Group H-5 occupancies and in occupancies used
for the manufacture of organic coatings. An automatic
smoke detection system shall be installed for highly toxic
gases, organic peroxides and oxidizers in accordance with
Chapters 37, 39 and 4} respectively of the International Fire
Code.

907.2.6 Group I. A manual fire alarm system and an auto-
matic fire detection system shall be installed in Group 1 oc-
cupancies. An electrically supervised, automatic smoke
detection system shall be provided in waiting areas that are
open to corridors,

Exception: Manual fire alarm boxes in patient sleeping
areas of Group I-1 and I-2 occupancies shall not be re-
quired at exits if located at all nurse’s control stations or
other constantly attended staff locations, provided such
stations are visible and continuously accessible and that
travel distances required in Section 907.3.1 are not ex-
ceeded.

907.2.6.1 Group I-2. Corridors in nursing homes (both
intermediate care and skilled nursing facilities), detoxifi-
cation facilities and spaces open to the corridors shall be
equipped with an antomatic fire detection system.

Exceptions:

1. Corridor smoke detection is not required where
patient sleeping rooms are provided with
smoke detectors that comply with UL 268.
Such detectors shall provide a visual display on
the corridor side of each patient room and shall
provide an audible and visual alarm at the nurs-
ing station attending each room.

2. Corridor smoke detection is not required where
patient room doors are equipped with automatic
door-closing devices with integral smoke de-
tectors on the room sides installed in accor-
dance with their listing, provided that the
integral detectors perform the required alerting
function.

907.2.6.2 Group 1-3, Group I-3 cccupancies shall be
equipped with a manual and automatic fire alarm system
installed for alerting staff.

907.2.6.2.1 System initiation. Actuation of an auto-
matic fire-extinguishing system, a manual fire alarm
box or a fire detector shall initiate an approved fire
alarm signal which automatically notifies staff.
Presignal systems shall not be used.

90¢7.2.6.2.2 Manual fire alarm boxes. Manual fire
alarm boxes are not required to be located in accor-
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dance with Section 907.3 where the fire alarm boxes
are provided at staff-aftended locations having direct
supervision over areas where manual fire alarm boxes
have been omitted.Manual fire alarm boxes shall be
permitted to be focked in areas occupied by detainees,
provided that staff members are present within the
subject area and have keys readily available to operate
the manual fire alarm boxes.

907.2.6.2.3 Smoke detectors. An approved auto-
matic smoke detection system shall be installed
throughout resident housing areas, including sleeping
areas and contiguous day rooms, group activity
spaces and other common spaces normally accessible
to residents.

Exceptions;

1. Other approved smoke-detection arrange-
ments providing equivalent protection in-
cluding, but not limited to, placing detectors
in exhaust ducts from cells or behind protec-
tive guards listed for the purpose are allowed
when necessary to prevent damage or tam-
pering.

2. Sleeping rooms in Use Conditions ITand IIL.

3. Smoke detectors are not required in sleeping
roonts with four or fewer cccupants in
smoke compartments that are equipped
throughout with an approved automatic
sprinkler system,

907.2.7 Group M. A manual fire alarm system shall be in-
stalled in Group M occupancies having an oceupant load of
500 or more persons or more than 100 persons above or be-
low the towest level of exit discharge.

Exception: Manual fire alarm boxes are not required if
the bunilding is equipped throughout with an automatic
sprinkler system and the alarm notification appliances
will activate upon sprinkler water flow.

907.2.7.1 Occupant notification. During times that the
building is occupied, in lieu of the automatic activation of
alarm notification appliances, the manual fire alarm sys-
tem shall be allowed (o activate an alarm signal at a con-
stantly attended location from which evacuation
instructions shall be initiated over an emergency
voicefalarm communication system installed in accor-
dance with Section 907.2.12.2.The emergency
voicefalarm communication system shall be allowed to
be used for other announcements, provided the manual
fire alarm use takes precedence over any other use.

907.2.8 Group R-1, A manual fire alarm system and an au-
tomatic fire detection system shall be installed in Group R-1
occupancies.

Exceptions:

1. A manual fire alarm system is not required in
buildings not over two stories in height where all
individoal guestrooms and contiguous attic and
crawl spaces are separated from each other and
public or commeon areas by at least 1-hour fire par-
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titions and each individual guestroom has an exit
directly to a public way, exit court or yard.

2. An automatic fire detection system is not required
in buildings that do not have interior corridors
serving guestrooms and where guestrooms have a
means of egress door opening directly to an exte-
rior exit access that leads directly to the exits.

3. A separate fire alarm sysfem is not required in
buildings that are equipped throughout with an ap-
proved supervised automatic sprinkler system and
which have a local fire alarm that meets the notifi-
cation requirements of Section 907.9.2.

907.2.8.1 Fire detection system. Sysiem smoke detec-
tors are not required in guestrooms provided that the sin-
gle-station smoke alarms required by Section 907.2.10
are connected to the emergency electrical system and are
annunciated by guestroom at a constantly attended loca-
tion from which the five alarm system is capable of being
manually activated.

907.2.9 Group R-2, A fire alarm system shall be installed in
Group R-2 occupancies where:

1. Any dwelling unit is located three or more stories
above the lowest level of exit discharge;

2. Any dwelling unit is located more than one story be-
low the highest level of exit discharge of exits serving
the dwelling unit; or

3. The building contains more than 16 dwelling units,

Exceptions:

1. Afire alarm system is not required in buildings not
over two stories in height where all dwelling units
and contiguous attic and crawl spaces are sepa-
rated from each other and public or common areas
by at least 1-hour fire partitions and each dwelling
unit has an exit directly to a public way, exit court
or yard,

2. A separate fire alarm system is not required in
buildings that are equipped throughout with an ap-
proved, supervised automatic sprinkler system in-
stalled in accordance with Section 903.3.1.1 or
Section 903.3.1.2 and which have a local alarm
that meets the notification requirements of Section
907.9.2.

907.2.10 Singie- and multiple-station smoke alarms.
{.isted single- and multiple-station smoke alarms shall be in-
stalled in accordance with the provisions of this code and the
household fire-warning equipment provisions of NFPA 72.

Comm 62.0907 (2) Note: Sections 101,145 (2) and (3) (a), Wisconsin
Stats., address instailation of smoke detectors and read as follows: Section
101,145 (2) “A smoke detector required under this section shall be ap-
proved by Underwriters Laboratory.”

{3) (a) “The owner of a residential building shall install any smoke detector
required under this section according to the directions and specifications of
the manufacturer of the smoke detector.”

Note: Section 101.145 (4), Wisconsin Stats,, addresses retroactivity re-
guirements for buildings constructed prior to the effective date of this sec-
tion. This statute section states “The owner of a residential building the
indtial construction of which is commenced before, on or after May 23,
1978, shall install and maintain a functional smoke detector in the base-
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ment and at the head of any stairway on each floor level of the building and
shall install a functional smoke detector either in each sleeping room of
each unil of elsewhere in the unit within 6 feet of each sleeping area and not
in a kitchen.”

Note: Under section £01.145 (1) (b), Wisconsin Stats., “sleeping area” means

the area of the [dwelling] unit in which the bedrooms or sleeping rooms are lo-

cated. Bedrooms or sleeping rooms separated by another use area such as a

kitchen or living room are separate sleeping areas but bedrooms or sleeping

rooms sepatated by a bathroom are not separate sleeping areas.
907.2.10.1 Where required, Single- or multiple-station
smoke alarms shall be installed in the locations described
in Sections 907.2.10.1.1 through 907.2.10.1.4,

907.2.10.1.1 Group R-1. Single- or multiple-station
smoke alarms shall be installed in al} of the following
locations in Group R-1:

L. In sleeping areas.

2. Inevery room in the path of the means of egress
from the sleeping area to the door leading from
the guestroom or suite.

3. In each story within the guestroom or suite, in-
cluding basements. For guestrooms or suites
with split levels and without an intervening
door between the adjacent levels, a smoke
alarm installed on the upper level shall suffice
for the adjacent lower level provided that the
Tower level is less than one full story below the
upper level.

907.2,10.1.2 Groups R-2, R-3, R-4 and I-1. Single- or
multiple-station smoke alarms shall be installed and
maintained in Groups R-2, R-3, R-4 and I- |, regardless
of occupant load at all of the following locations:

1. On the ceiling or wall outside of each separate
sleeping area in the immediate vicinity of bed-
TOONIIS.

2. In each room used for sleeping purposes.

3. In each story within a dwelling unit, including
basernents and cellars but not including craw!
spaces and uninhabitable attics. In dwellings or
dwelling units with split levels and without an
intervening door between the adjacent levels, a
smoke alarm installed on the upper level shall
suffice for the adjacent lower level provided
that the lower level is less than one full story be-
low the upper level.

907.2.10.1.3 Group I-1. Single- or multiple-station
smoke alarms shall be installed and maintained in
sleeping areas in occupancies in Group I-1, Single- or
multiple-station smoke alarms shall not be required
where the building is equipped throughout with an au-
tomatic fire detection system in accordance with Sec-
tion 907.2.6.

907.2.10.1.4 Additions, alterations or repairs to
Group R. Where an addition, alteration or repair to an
individual dwelling unit or guestroom in Group R re-
quires a permit, smoke alarms shall be installed
within that individual dwelling unit or guestroom in
accordance with this section. Where one or more
sleeping rooms are added or created in an exisling
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Group R, smoke alarms shall be installed in accor-
dance with this section.

Exception: Repairs to the exterior surfaces of oc-
cupancies in Group R are exempt from the require-
ments of this section.

907.2.10.2 Power source. In new construction, required
smoke alarins shall receive their primary power from the
building wiring where such wiring is served from a com-
mercial source and shall be equipped with a battery
backup. Smoke alarms shall emit a signal when the bat-
teries are low. Wiring shall be permanent and without a
disconnecting switch other than as required for over cur-
rent protection.

Exceptions:

1. Smoke alarms are not required to be equipped
with battery backup in Group R-1 where they
are connected to an emergency electrical sys-
tem,

2. Smoke alarms are permitted to be solely battery
operated in existing buildings, buildings not
served from a commercial power source and in
existing areas where alterations or repairs regu-
lated by Section 907.2.10.1.4 do not result in
the removal of interior wall or ceiling finishes
exposing the structure, unless there is an attic,
crawl space or basement available which could
provide access for building wiring without the
removal of interior finishes.

967.2.10.3 Interconnection. Where more than one
smoke alarm is required to be installed within an individ-
val dwelling vnit in Group R-2, R-3 or R-4, or within an
individual guestroom or suite in Group R-1, the smoke
alarms shall be interconnected in such a manner that the
activation of one alarm will activate all of the alarms in
the individual unit. The alarm shall be clearly audible in
all bedrooms over background noise levels with all inter-
vening doors closed.

Exceptions:

1. Smoke alarms that are permitted to be solely
battery operated in accordance with Section
907.2.10.2 are not required to be intercon-
nected.

2. Smoke alarms in existing areas are not required
to be interconnected where alterations or re-
pairs regulated by Section 907.2.10.1.4 do not
result in the removal of interior wall or ceiling
finishes exposing the structure, unless there is
an attic, crawl space or basement available
which could provide access for interconnection
without the removal of interior finishes,

9¢7.2,10.4 Acceptance testing, When the installation of
the alarm devices is complete, each detector and inter-
connecting wiring for multiple-station alarm devices
shall be tested in accordance with the household fire
warning equipment provisions of NFPA 72,
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967.2.11 Special amusement buildings. An approved au-
tomatic smoke detection system shall be provided in special
amusement buildings in accordance with this section,

Exception: In areas where ambient conditions will cause
a smoke detection system to alarm, an approved alterna-
tive type of automatic detector shall be installed.

907.2.11.1 Alarm. Activation of any single smoke detec-
tor, the automatic sprinkler system or any other auto-
matic fire detection device shall immediately sound an
alarm at the building at a constantly attended location
from which emergency action can be initiated, including
the capability of manual initiation of reguirements in
Section 807.2.11.2.

907.2.11,2 System response. The activation of two or
more smoke detectors, a single smoke detector with
alarm verification, the automatic sprinkler system or
other approved fire detection device shall automatically:

1. Cause illumination of the means of egress with
light of not less than 1 foot-candie (11 lux) at the
walking surface level;

2. Stop any conflicting or confusing sounds and vi-
sual distractions; and

3. Activate an approved directional exit marking that
will become apparent in an emergency. Such sys-
tem response shall also include activation of a pre-
recorded message, clearly audibie throughout the
special amusement building, instructing patrons
to proceed to the nearest exit, Alarm signals used
in conjunction with the prerecorded message shall
produce a sound which is distinctive from other
sonnds used during normal operation. The wiring
to the auxiliary devices and equipment used to ac-
complish the above fire safety fonctions shall be
monitored for integrity in accordance with NFPA
72.

907.2.11.3 Emergency voice/alarm communication
system. An emergency voice/alarm communication sys-
tem, which is also allowed to serve as a public address
system, shall be installed in accordance with NFPA 72,
and shall be audible throughout the entire special amuse-
ment building.

907.2.12 High-rise buildings. Buildings having floors used
for human occupancy located more than 75 feet (22 860
mm) above the lowest level of fire department vehicle ac-
cess shall be provided with an automatic fire alarm system
and an emergency voice/alarm communication system in
accordance with Section 907.2.12.2.

Exceptions:

1. Airport traffic control towers in accordance with
Section 412,

2. Open parking garages in accordance with Section
406.3.

3. Buoildings with an occupancy in Group A-5.

4. Low-hazard special occupancies in accordance
with Section 503.1.2.
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5. Buildings with an occupancy in Group H-1, H-2 or
H-3 in accordance with Section 415.

907.2.12.1 Automatic fire detection, Smoke detectors
shall be provided in accordance with this section, Smoke
detectors shall be connected to an automatic fire alarm
system. The activation of any detector required by this
section shall operate the emergency voice/alarm commu-
nication system. Smoke detectors shall be located as fol-
lows:

1. In each mechanical equipment, electrical, trans-
former, telephone eguipment or similar room
which is not provided with sprinkler protection,
elevator machine rooms, and in elevator lobbies.

2. In the main return air and exhaust air plenum of
each air-conditioning system having a capacity
greater than 2,000 cubic feet per minute (cfm)
(0.94 m¥s). Such detectors shall be located in a
serviceable area downstream of the last ductinlet.

3. Ateach connection (o a vertical duct or riser serv-
ing two or more stories from a return air duct or
plenum of an air-conditioning system. In Group
R-1 and R-2 occupancies a listed smoke detector
is allowed to be used in each return-air riser carry-
ing not more than 5,000 c¢fm (2.4 m%s) and serving
not more than 10 air inlet openings.

907.2.12.2 Emergency voice/alarm communication
system. The operation of any automatic fire detector,
sprinkler water-flow device or manual fire alarm box
shall automatically sound an alert tone followed by voice
instructions giving approved information and directions
on a general or selective basis to the following terminal
areas in accordance with the International Fire Code.

1. Elevator lobbies.
2. Corridors.

3. Rooms and tenant spaces exceeding 1,000 square
feet (93 m?) in area.

4. Dwelling units in Group R-2 occupancies.

5. Hotel guestrooms or suites in Group R-1 occupan-
cies.

6. Areas of refuge as defined in this code.

Exception: In Group I-I and I-2 occupancies, the
alarm shall sound in a constantly attended area and a
general occupant notification shall be broadcast over
the overhead page.

907.2.12,2.1 Manual override. A manual override
for emergency voice communication shall be pro-
vided for all paging zones,

997.2.12.2.2 Live voice messages, The emergency
voice/alarm communication system shall also have
the capability to broadcast live voice messages
through speakers located in elevators, exit stairways,
and throughout a selected floor or floors.

907.2.12.2.3 Standard. The emergency voice/alarm
communication system shall be designed and in-
stalled in accordance with NFPA 72,
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907.2,12.3 Fire department communication system.
An approved two-way, fire department communication
system designed and installed in accordance with NFPA
72 shall be provided for fire department use. It shall oper-
ate between a fire command center complying with Sec-
tion 911 and elevators, elevator lobbies, emergency and
standby power rooms, fire pump rooms, areas of refuge
and inside enclosed exit stairways, The fire department
communication device shall be provided at each floor
level within the enclosed stairway.

Exception: Fire department radio systems where ap-
proved by the fire department.

907.2.13 Baildings with an atrium, In buildings with an
atrium, smoke detectors shall be instaled in accordance
with this section and one or both of the following methods:

L. Spot-type detectors shall be installed at the atrium
ceiling spaced in accordance with their listing, on the
underside of projections into the airium spaced in ac-
cordance with their listing, and around the perimeter
of the atrivm opening on all floors open to the atrium.
The detectors shall be spaced not more than 30 feet
(9144 mm} on center and shall be located within 15
feet (4572 mm) of the atrium opening,

2. Projected beam-type smoke detection shall be in-
stajled and spaced in accordance with its listing.

907.2.13.1 System response, The activation of two spot-
type detectors or a single beam-type detector shall acti-
vate the atrium smoke removal system. The activation of
any one detector shall cause an alarm to be sounded at a
constantly attended location, All smoke detectors shall
be accessible for maintenance and testing.

907.2.13.2 Atriums connecting more than two stories.
A fire alarm system shall be installed in occupancies with
an atrium that connects more than two stories. The sys-
tem shall be activated in accordance with Section 907.6,
Such occupancies in Group A, E or M shall be provided
with an emergency voice/alarm communication system
complying with fhe requirements of Section 9(7.2.12.2,

997.2.14 High-piled combustible storage areas. An auto-
matic fire detection system shall be installed throughout
high-piled combustible storage areas where required by the
International Fire Code.

907.2.15 Special egress-control devices. Where special
egress-condrol devices are installed on means of egress
doors in accordance with Chapter 10, an automatic smoke or
heat detection system shall be installed as required by Chap-
ter 10.

907.2.16 Aerosol storage uses. Aerosol storage rooms and
general-purpose warehouses confaining aerosols shall be
provided with an approved manual fire alarm system where
required by the International Fire Code.

967.2.17 Lumber, plywood and veneer mills. Lumber,
plyweod and veneer mills shall be provided with a mannal
fire alarm system.

907.2.18 Underground buildings with smoke exhaust
system. Where a smoke exhaust system is installed in an un-
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derground building in accordance with this code, automatic
fire detectors shall be provided in accordance with this sec-
tion.

9¢7.2.18.1 Smoke detectors. A minimum of one smoke
detector listed for the intended purpose shall be installed
in the following areas:

1. Mechanical equipment, electrical, transformer,
telephone equipment, elevator machine or similar
rOOMmS.

2. Elevator lobbies,

3. The main return and exhaust air plenum of each
air-conditioning system serving more than one
story and located in a serviceable area down-
stream of the last duct inlet.

4. Each connection to a vertical duct or riser serving
two or more floors from return air ducts or ple-
nums of heating, ventilating and air-conditioning
systems, except that in Group R occupancies, a
listed smoke detector is allowed to be used in each
return-air riser carrying not more than 5,000 cfm
(2.4 m¥s) and serving not more than 10 air inlet
openings.

907.2.18.2 Alarm required. Activation of the smoke ex-
haust system shall activate an andible alarm at a con-
stantly attended location.

907.2.19 Underground buildings. Where the lowest level
of a structure is more than 60 feet {18 288 mm) below the
lowest level of exit discharge, the structure shall be
equipped throughout with a manual fire alarm system, in-
cluding an emergency voice/alarm communication system
installed in accordance with Section 907.2.12.2.

907.2.19.1 Public address system. Where a fire alarm
system is not required by Section 907.2, a public address
system shall be provided that shall be capable of trans-
mitting voice communications to the highest level of exit
discharge serving the underground portions of the struc-
ture and all levels below.

907.2.20 Covered mall buildings. Covered mall buildings
exceeding 50,000 square feet (4645 m?) in total floor area
shall be provided with an emergency voice/alarm communi-
cation system. An emergency voice/alarm communication
system serving a mall, required or otherwise, shall be acces-
sible to the fire department. The system shall be provided in
accordance with Section 907.2.12.2,

907.2.21 Residential aiveraft hangars. A minimum of one
listed smoke alarm shall be installed within a residential air-
craft hangar as defined in Section 412 and shall be intercon-
nected into the residential smoke alarm or other sounding
device to provide an alarm that will be audible in all sleeping
areas of the dwelling.

907.2.22 Airport traffic contrel fowers. An automatic fire
detection system shall be provided in airport traffic control
towers.

9¢7.2.23 Battery rooms. An approved automatic smoke
detection system shall be installed in areas containing sta-
tionary lead-acid battery systems having a liguid capacity of
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more than 50 gallons (189 L), The detection system shall be
supervised by an approved central, proprietary or remote
station service or a local alarm that will sound an audible
signal at a constantly attended location.

907.3 Manual fire alarm boxes. Manual fire alarm boxes shall
be installed in accordance with Sections 907.3.1 through
907.3.5.

907.3.1 Location. Manual fire atarm boxes shall be located
not more than 5 feet (1524 mm) from the entrance to each
exit. Additional manual fire alarm boxes shall be located so
that travel distance to the nearest box does not exceed 200
feet (60 960 mm).

Exception: Manual fire alarm boxes shall not be re-
quired in Group E occupancies where the building is
equipped throughout with an approved automatic sprin-
kder system, the netification appliances will activate on
sprinkler water flow and manual activation is provided
from a normally occupied location.

907.3.2 Height. The height of the manual fire alarm boxes
shall be a2 minimum of 42 inches (1067 mm) and a maximum
of 48 inches (1219 mm}, measured vertically, from the floor
level to the activating handle or lever of the box.

907.3.3 Color. Manual fire alarm boxes shall be red in color,

907.3.4 Signs. Where fire alarm systems are not monitored
by a supervising station, an approved permanent sign that
reads: WHEN ALARM SOUNDS—CALL FIRE DE-
PARTMENT shall be installed adjacent to each manual fire
alarm box.

Exception: Where the manufacturer has permanently
provided this information on the manual fire alarm box.

967.3.5 [Comm 62.0907 (3}] Protective covers. The build-
ing official is authorized to require the installation of listed
manual fire alarm box protective covers (o prevenf mali-
cious false alarms or provide the manual fire alarm box with
protection from physical damage. The protective cover shall
be transparent or red in color with a (ransparent face to per-
mit visibility of the manual fire alarm box. Each cover shall
include proper operating instructions.

9407.4 Power supply. The primary and secondary power sup-

plies for the fire alarm system shall be provided in accordance
with NFPA 72.

997.5 Wiring. Wiring shall comply with the requirements of
the ICC Electrical Code and NFPA 72. Wireless protection sys-
tems utilizing radio-frequency transmitting devices shall com-
ply with the special requirements for supervision of low-power
wireless systems in NFPA 72,

9¢7.6 Activation. Where an alarm notification system is re-
quired by another section of this code, it shall be activated by:

1. A required automatic fire alarm system.
2. Sprinkler water-flow devices.
3. Required manual fire alarm boxes.

907.7 Presignal system. Presignal systems shall not be in-
stalled unless approved by the building official and the fire de-
partment. Where a presignal system is installed, 24-hour
personnel supervision shall be provided at a location approved
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by the fire department, in order that the alarm signal can be ac-
tuated in the event of fire or other emergency.

967.8 Zones. Each floor shall be zoned separately and a zone
shall not exceed 22,500 square feet (2090 m?). The length of
any zone shall not exceed 300 feet (91 440 mm) in any direc-
tion.

Exception: Automatic sprinkler system zones shall not ex-
ceed the area permitted by NFPA 13,

947.8.1 Zoning indicator panel. A zoning indicator panel
and the associated controls shall be provided in an approved
location. The visual zone indication shall lock in unti} the
system is reset and shall not be canceled by the operation of
an audible alarm-silencing switch.

907.8.2 High-rise buildings. In buildings used for human
occupancy that have floors located more than 75 feet (22
860 mm) above the lowest level of fire department vehicle
access, a separate zone by floor shall be provided for all of
the following types of alarm-initiating devices where pro-
vided:

i. Smoke detectors.

2. Sprinkler water-flow devices,
3. Manual fire alarm boxes.
4,

Other approved types of automatic fire detection de-
vices Or Suppression systems.

907.9 Alarm notification appliances. Alarm notification ap-
pliances shall be provided and shall be listed for their purpose.

907.9.1 Visible alarms. Vigible alarm notification appli-
ances shall be provided in accordance with Sections
907.9.1.1 through 907.9.1.3.

Exceptions:

1. Visible alarm notification appliances are not re-
quired in alterations, except where an existing fire
alarm system is upgraded or replaced, or a new fire
alarm system is installed.

2. Visible alarm notification appliances shall not be
required in exits as defined in Section 1002.1.

907.9.1.1 Public and common areas. Visible alarm no-
tification appliances shall be provided in public and com-
[ON areas.

907.9.1.2 Groups k-1 and R-1. Group I-1 and GroupR-1
sleeping accommodations in accordance with Table
907.9.1.2 shall be provided with a visible alarm notifica-
tion appliance, activated by both the in-room smoke
alarm and the building fire alarm system,
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TABLE 907.9.1.2
VISIBLE AND AUDIBLE ALARMS

NUMBER OF SLEEPING SLEEPING ACCOMMODATIONS
ACCOMMODATIONS WITH VISIBLE AND AUDIBLE
6to 25 2
26 10 50 4
51to75 7
76 to 100 9
101 to 150 12
151 to 200 14
201 to 300 17
301 to 400 20
401 to 500 22
501 to £,000 3% of total
1001 and over 50 plus 3 &;[, gggh 100 over

907.9.1.3 Group R-2, In Group R-2 occupancies re-
quired by Section 907 to have a five alarm system, al}
dwelling units shail be provided with the capability to
supportt visible alarm notification appliances in accor-
dance with ICC A117.1,

907.9.2 Audible alarms. Audible alarm notification appli-
ances shall be provided and shall sound a distinctive sound
that is not to be used for any purpose other than that of a fire
alarm. The audible alarm notitication appliances shall pro-
vide a sound pressure level of 15 decibels (dBA) above the
average ambient sound level or 5 dBA above the maximum
sound level having a duration of at least 60 seconds, which-
ever is greater, in every occupied space within the building.
The minimum sound pressure levels shall be: 70 dBA in oc-
cupancies in Group R and Group I-1; 90 dBA in mechanical
equipment rooms; and 60 dBA in other occupancies. The
maximum sound pressure level for audible alarm notifica-
tion appliances shall be 120 dBA at the minimum hearing
distance from the audible appliance, Where the average am-
bient noise is greater than 105 dBA, visible alarm notifica-
tion appliances shall be provided in accordance with NFPA
72 and audible alarm notification appliances shall not be re-
quired.

Exception: Visible alarm notification appliances shall
be allowed in lien of audible alarm notification appli-
ances in critical care areas of Group I-2 occupancies,

907.10 Fire safety functions. Automatic fire detectors utilized
for the purpose of performing fire safety functions shall be con-
nected to the building’s fire alarm control panel where a fire
alarm system is required by Section 907.2. Detectors shall,
upon actuation, perform the intended function and activate the
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alarm notification appliances or activate a visible and audible
supervisory signal at a constantly attended location. In build-
ings not required to be equipped with a fire alarm system, the
automatic fire detector shall be powered by normal electrical
service and, upon actuation, perform the intended function,
The detectors shall be located in accordance with NFPA 72,

907.11 Duct smoke detectors, Duct smoke detectors shall be
connected to the building’s fire alarm control panel when a fire
alarm system is provided. Activation of a duct smoke detector
shall initiate a visible and audible supervisory signal at a con-
stantly attended location. Duct smoke detectors shall not be
used as a substitute for required open-area detection,

Exceptions;

1. The supervisory signal at a constantly attended loca-
tion is not required where duct smoke detectors acti-
vate the building’s alarm notification appliances,

2. In occupancies not required to be equipped with a fire
alarm system, actuation of a smoke detector shall acti-
vate a visible and an audible signal in an approved lo-
cation. Smoke detector trouble conditions shall
activate a visibie or audible signal in an approved lo-
cation and shall be identified as air duct detector trou-
ble.

907.12 Access. Access shall be provided to each detector for
periodic inspection, maintenance and testing,

907.13 Fire-extinguishing systems. Automatic fire-extin-
guishing systems shall be connected to the building fire alarm
system where a fire alarm system is required by another section
of this code or is otherwise installed.

907.14 Monitoring. Where required by this chapter, an ap-
proved supervising station in accordance with NFPA 72 shall
monttor fire alarm systems.

Exception: Supervisory service is not required for auto-
matic sprinkler systems in one- and two-family dwelling.

807.15 Automatic telephone-dialing devices. Automatic
telephone-dialing devices used to transmit an emergency alarm
shall not be connected to any fire department telephone number
unless approved by the fire chief.

907.16 Acceptance tests. Upon completion of the installation
of the fire alarm system, alarm notification appliances and cir-
cuits, alarm-initiating devices and circuits, supervisory-signal
initiating devices and circuits, signaling line circuits, and pri-
mary and secondary power supplies shall be tested in accor-
dance with NFPA 72.

907.17 Record of completion, A record of completion in ac-
cordance with NFPA 72 verifying that the system has been in-
stalled in accordance with the approved plans and
specifications shall be provided.

907.18 Instructions. Operating, testing and maintenance in-
structions, and record drawings (“as builts”) and equipment
specifications shall be provided at an approved location,

907.19 Inspection, testing and maintenance, The mainte-
nance and testing schedules and procedures for fire alarm and
fire detection systems shall be in accordance with the Interna-
tional Fire Code.
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[F] SECTION 908
EMERGENCY ALARM SYSTEMS

908.1 Group H occupancies. Emergency alarms for the detec-
tion and notification of an emergency condition in Group H oc-
cupancies shall be provided in accordance with Section 414.7,

908.2 Group H-5 occupancy. Emergency alarms for notifica-
tion of an emergency condition in an HPM facility shall be pro-
vided as required in Section 415.9.4.6, A continuous gas
detection system shall be provided for HPM gases in accor-
dance with Section 415.9.7.

908.3 Highly toxic and toxic materials. A gas detection sys-
temn shall be provided for indoor storage and use of highly toxic
and toxic gases to detect the presence of gas at or below the per-
missible exposure limit (PEL) or ceiling limit of the gas for
which detection is provided. The system shall be capable of
monitoring the discharge from the treatment system at or below
one-half the IDLH limit.

Exception: A gas detection system is not required for toxic
gases when the physiological warning properties for the gas
are at a level below the accepted PEL for the gas,

908.3.1 Alarms. The gas detection system shall initiate a [o-
cal alarm and transmit a signal to a constantly attended con-
trof station when a short-term hazard condition is detected.
The alarm shall be both visible and audible and shall provide
warning both inside and outside the area where gas is de-
tected. The audible alarm shall be distinct from all other
alarms.

Exception: Signal transmission to a constantly attended
control station is not required when not more than one
cylinder of highty toxic or toxic gas is stored,

908.3.2 Shut off of gas supply. The gas detection system
shall automatically close the shutoff valve at the source on
gas supply piping and tubing related to the system being
monitored for whichever gas is detected,

Exception; Automatic shutdown is not required forreac-
tors utilized for the production of highly toxic or toxic
compressed gases where such reactors are:

i. Operated at pressures less than 15 pounds per
square inch gauge (psig) (103 .4 kPa).

2. Constantly attended.

3. Provided with readily accessible emergency shut-
off valves,

908.3.3 Valve closure. Automatic closure of shutoff valves
shall be in accordance with the following:

1. When the gas-detection sampling point initiating the
gas detection system alarm is within a gas cabinet or
exhausted enclosure, the shutoff valve in the gas cabi-
net or exhavsted enclosure for the specific gas detected
shall automatically close.

2. Where the gas-detection sampling point initiating the
gas detection system alarm s within a gas room and
compressed gas containers are not in gas cabinets or
exhausted enclosures, the shutoff valves on all gas
lines for the specific gas detected shall antomatically
close.
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3. Where the gas-detection sampling point initiating the
gas detection system alarm is within a piping distribu-
tion manifold enclosure, the shutoff valve for the
compressed container of specific gas detected supply-
ing the manifold shall automatically close.

Exception: When the gas-detection sampling
point initiating the gas-detection system alarm is at
a use location or within a gas valve enclosure of a
branch line downstream of a piping distribution
manifold, the shutoff valve in the gas valve enclo-
sure for the branch line located in the piping distri-
bution manifold enclosure shall automatically
close.

908.4 Ozone gas-generator rooms. Ozone gas-generator
rooms shall be equipped with a continuous gas detection sys-
tem that will shut off the generator and sound a local alarm
when concentrations above the permissible exposure limit oc-
cur,

908.5 Repair garages. A flammable-gas detection system
shall be provided in repair garages for vehicles fueled by
nonodorized gases in accordance with Section 406.6.6,

908.6 Refrigerant detector, Machinery rooms shall contain a
refrigerant detector with an audible and visual alarm. The de-
tector, or a sampling tube that draws air to the detector, shall be
focated in an area where refrigerant from a leak will concen-
trate, The alarm shall be actuated at a value not greater than the
corresponding TLY-TWA values for the refrigerant classifica-
tion indicated in the International Mechanical Code. Detectors
and alarms shall be placed in approved locations.

Exception: Detectors are not required in amumnonia system
machinery rooms equipped with a vapor detector in accor-
dance with the Infernational Mechanical Code.

SECTION 909
SMOKE CONTROL SYSTEMS

909.1 Scope and purpose. This section applies to mechanical
or passive smoke control systems when they are required by
other provisions of this code. The purpose of this section is to
establish minimum requirements for the design, installation
and acceptance testing of smoke control systems that are in-
tended to provide a tenable environment for the evacuation or
relocation of occupants. These provisions are not intended for
the preservation of contents, the timely restoration of opera-
tions, or for assistance in fire suppression or overhaul activities.
Snioke control systems regulated by this section serve a differ-
ent purpose than the smoke- and heat-venting provisions found
in Section 910. Mechanical smoke control systems shall not be
considered exhaust systems under Chapter 5 of the Inferna-
tional Mechanical Code.

909.2 General design requirements. Buildings, structures or
parts thereof required by this code to have a smoke control sys-
tem or systems shail have such systems designed in accordance
with the applicable requirements of Section 909 and the gener-
ally accepted and well-established principles of engineering
relevant to the design. The construction documents shall in-
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clude sufficient information and detail to adequately describe
the elements of the design necessary for the proper implemen-
tation of the smoke control systems, These documents shall be
accompanied by sufficient information and analysis to demon-
strate compliance with these provisions,

909.3 [Commn 62.0909 (3)] Inspection and test require-
ments. In addition to the ordinary inspection and test require-
ments which buildings, structures and parts thereof are
required to undergo, smoke control systems subject to the pro-
visions of Section 909 shall undergo inspections and tests suffi-
cient to verify the proper commissioning of the smoke control
design in its final instailed condition. The design submission
accompanying the construction documents shall clearly detail
procedures and methods to be used and the items subject to
such inspections and tests. Such commissioning shall be in ac-
cordance with generally accepted engineering practice and,
where possible, based on published standards for the particular
testing involved.

909.4 Analysis, A rational analysis supporting the types of
smoke control systems to be employed, their methods of opera-
tion, the systems supporting them and the methods of construc-
tion to be utilized shail accompany the submitted construction
documents and shall include, but not be limited to, the items in-
dicated in Sections 909.4.1 through 909.4.6.

909.4.1 Stack effect. The system shall be designed such that
the maximum probable normal or reverse stack effect will
not adversely interfere with the system’s capabilities. In de-
termining the maximum probable stack effect, altitude, ele-
vation, weather history and interior temperatures shall be
used.

909.4.2 Temperature effect of fire. Buoyancy and expan-
ston caused by the design fire in accordance with Section
909.9 shall be analyzed. The system shall be designed such
that these effects do not adversely interfere with the sys-
tem’s capabilities.

909.4.3 Wind effect. The design shall consider the adverse
effects of wind. Such consideration shall be consistent with
the wind-loading provisions of Chapter 16.

909.4.4 HVAC systems. The design shall consider the ef-
fects of the heating, veatilating and air-conditioning
(HVAC) systems on both smoke and fire transport. The
analysis shall include all permutations of systems status.
The design shall consider the effects of the fire on the HVAC
systems.

909.4.5 Climate, The design shall consider the effects of
fow temperatures on systems, property and occupants, Air
inlets and exhausts shall be located so as to prevent snow or
ice blockage.

909.4.6 Duration of operation. All portions of active or
passive smoke control systems shall be capable of continued
operation after detection of the fire event for not less than 20
minutes,

909.5 Smoke barrier comstruction. Smoke barriers shall
conmply with Section 709. Smoke barriers shall be constructed
and sealed to limit leakage areas exclusive of protected open-
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ings. The maximum allowable leakage area shall be the aggre-
gate area calculated using the following leakage area ratios:

1. Walls: A/A,, =0.00100

2. Exit enclosures: A/A,, =0.00035

3. All other shafts: A/A,=0.00150

4, Floors and roofs: A/A = 0.00050

where:

A = Total leakage area, square feet (m?). .

Ap = Unit floor or roof area of barrier, square feet (m?).
A, = Unit wall area of barrier, square feet (m?).

The leakage area ratios shown do not include openings due
to doors, operable windows or similar gaps. These shall be in-
cluded in calculating the total leakage area.

909.5.1 Leakage area. The total leakage area of the barvier
is the product of the smoke barrier gross area monitored by
the allowable leakage area ratio, plus the area of other open-
ings such as gaps and operable windows. Compliance shall
be determined by achieving the minimum air pressure dif-
ference across the barrier with the system in the smoke con-
trol mode for mechanical smoke control systems. Passive
smoke control systems tested using other approved means
such as door fan testing shall be as approved by the building
official.

909.5.2 Opening protection. Gpenings in smoke barriers
shall be protected by antomatic-closing devices actuated by
the required controls for the mechanical smoke control sys-
tem. Door openings shall be protected by door assemblies
complying with Section 714.2,3,

Exceptions:

1. Passive smoke control systems with automatic-
closing devices actuated by spot-type smoke de-
tectors listed for releasing service installed in ac-
cordance with Section 907.11.

2. Tixed openings between smoke zones which are
protected utilizing the airflow method,

3. In Group I-2, where such doors are installed
across corridors, a pair of opposite-swinging
doors without a center mullion shall be installed
having vision panels with approved fire-rated
glazing materials in approved fire-rated frames,
the area of which shall not exceed that tested. The
doors shall be close fitting within operational fol-
erances and shall not have undercuts, louvers or
grilles. The doors shall have head and jamb stops,
astragals or rabbets at meeting edges, and auto-
matic-closing devices, Positive-latching devices
are not required.

4. Group I-3.

5. Openings between smoke zones with clear ceiling
heights of 14 feet (4267 mm) or greater and bank
down capacity of greater than 20 minutes as deter-
mined by the design fire size.

909.5.2.1 Ducts and air transfer openings, Ducts and
air {ransfer openings are required to be protected with a
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minimum Class I, 250°F (121°C) smoke damper com-
plying with Section 715.

909.6 Pressurization method. The primary mechanical means
of controlling smoke shall be by pressure differences across
smoke barriers. Maintenance of a tenable environment is not
required in the smoke-contrel zone of fire origin.

909.6.1 Minimum pressure difference. The minimum
pressure difference across a smoke barrier shall be 0.05-inch
water gage (0.0124 kPa) in fully sprinklered buildings.In
bujldings permitted to be other than fully sprinklered, the
smoke control system shall be designed to achieve pressure
differences at least two times the maximum calculated pres-
sure difference produced by the design fire,

909.6.2 Maximum pressure ditference. The maximum air
pressure difference across a smoke barrier shall be deter-
mined by required door-opening or closing forces. The ac-
tual force required to open exit doors when the system is in

" the smoke control mode shall be in accordance with Section
1003.3.1.2. Opening and closing forces for other doors shall
be determined by standard engineering methods for the res-
olution of forces and reactions. The calculated force to set a
side-hinged, swinging door in motion shall be determined
by:

F=F, + K(IWAAPY2(W- )
where:

A
o

{Equation 9-1)

Door area, square feet (m?),

Distance from door handle to latch edge of door,
feet (m).

F = Total door opening force, pounds (N).
F

e

= Force required to overcome closing device, pounds

(N).

K = Coefficient 5.2 (1.0).

W = Door width, feet (m),

AP = Design pressure difference, inches of water (Pa).
989.7 Airflow design method. When approved by the building
official, smoke migration through openings fixed in a perma-
nently open position, which are located between smoke- con-
trol zones by the use of the airflow method, shall be permitted.
The design airflows shall be in accordance with this section.
Airflow shall be directed to limit smoke migration from the fire
zone. The geometry of openings shall be considered to prevent
flow reversal from turbulent effects,

909.7.1 Velocity. The minimum average velocity through a
fixed opening shall not be less than:

v=2172[h (T, TH(T,+460)]'2 (Equation9-2)

For SL.: v=119.9 [h (T,- T, )/ T ]\?
where:

h = Height of opening, feet ().

T, = Temperature of smoke, °F (°K}.
T

o

v = Air velocity, feet per minute (m/minute),

= Temperature of ambient air, °F (°K).
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969.7.2 Prohibited conditions, This method shall not be
employed where either the quantity of air or the velocity of
the airflow will adversely affect other portions of the smoke
control system, unduly intensify the fire, disrupt plume dy-
namics or interfere with exiting. In no case shall airflow to-
ward the fire exceed 200 feet per minute (1.02 m/s), Where
the formula in Section 909.7.1 requires airflow to exceed
this limit, the airflow method shall not be used.

909.8 Exhaust method. When approved by the building offi-
cial, mechanical smoke control for farge enclosed volumes,
such as in atriums or malis, shall be permitted to utilize the ex-
haust method, The design exhaust volumes shall be in accor-
dance with this section.

909.8.1 Exhaust rate. The height of the lowest horizontal
surface of the accumulating smoke layer shall be maintained
atleast 10 feet (3048 mm) above any walking surface which
forms a portion of a required egress system within the smoke
zone. The required exhaust rate for the zone shall be the larg-
est of the calculated plume mass flow rates for the possible
plume configurations. Provisions shall be made for natural
or mechanical supply of air from outside or adjacent smoke
zones (o make up for the air exhausted. Makeup airflow
rates, when measured at the potential fire location, shall not
exceed 200 feet per minute (60 960 mm per minute) toward
the fire. The temperature of the makeup air shall be such that
it does not expose temperature-sensitive fire protection sys-
tems beyond their limits.

9509.8.2 Axisymmetric plumes, The plume mass flow rate
(i), in pounds per second (kg/s), shail be determined by
placing the design fire center on the axis of the space being
analyzed. The limiting flame height shall be determined by:

7= 0.5330.2 (Equation 9-3)
For SI: z,=0,1660Q,%"
where:

Plume mass flow rate, poonds per second (kg/s).

mn,

@

Q. = Convective heat output, British thermal units per
second (kW). (The value of @, shall not be taken as
less than 0.700).

Total heat output.

[

7z = Height from top of fuel surface to bottom of smoke
layer, feet (im).

z; = Limiting flame height, feet (m). The z, value must be
greater than the fuel equivalent diameter (see Sec-
tion 909.9).

forz >z,

m, = 002201875 + 0.0042Q,

For SI: m, = 0.071 Q,*#7% + 0.00180,
forz =z

m,=0.011Q,

For 81 m, = 0.035Q,

forz <z

m, = 0.0208Q "z

For 8Lt m,=0.032Q,*z
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To convert m1, from pounds per second of mass flow to a
volumetric rate, the following equation shall be used:

V=60m/p (Equation 9-4)

where:
V = Volumetric flow rate, cubic feet per minute (m¥s).

p = Density of air at the temperature of the smoke layer,
pounds per cubic feet (T- in °F) [kg/m? (T* in °C)].

909.8.3 Balcony spill plumes., The plume mass flow rate
() for spill plumes shail be determined using the geomet-
rically probable width based on architectural elements and
projections in the following equation:

1, =0.124(0WH 3z, + 0.25H) {(Equation 9-5)

For SI: m, = 0.36(QW*)¥3(z, + 0.25H)

where:

H = Heightabove fire tounderside of balcony, feet (m).
ni, = Plume mass {low rate, pounds per second (kgfs).
Q = Total heat output,

W = Plume width at point of spill, feet (m).

7, = Height from balcony, feet ().

909.8.4 Window plumes. The plume mass flow rate (s,)
shall be determined from:

m, = 0.077(A H, )5z +a)® + 0.184, H, 1?
(Equation 9-6)

For SI: m, = 0.68(A.H,)(z, + a)** + 1.5A,H,. '*
where;
A, = Areaof the opening, square feet {(m?),

H,.. = Height of the opening, feet {m).
m, = plume mass flow rate, pounds per second (kg/s).
z, = Height from the top of the window or opening to the

bottom of the smoke layer, feet (m),

a =244 %H/5-21H,

909.8.5 Plume contact with walls, When a plume contacts
one or more of the surrounding walls, the mass flow rate
shall be adjusted for the reduced entrainment resulting from
the contact provided that the contact remains constant, Use
of this provision requires calculation of the plume diameter,
that shall be calculated by:

d=048[(T,+460)(T,+460)]"2z (Equation 9-7)

For S8I: d =0.48 (T/T )"z

where:

d = Plume diameter, feet (im).

T, = Ambient air temperature, °F (°K).

T. = Plume centerline temperature, °F (°K).

= (318 Q2BHP) + T,
z = Height at which T is determined, feet {m).
For SI: T,=(233 QPH - +273.15)+ T,
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909.9 Design fire, The design fire shall be based on a Q of not
less than 5,000 Bru/s (5275 kW) unless a rational analysis is
performed by the registered design professional and approved
by the building official. The design fire shall be based on the
analysis in accordance with Section 309.4 and this section.

909.9.1 Factors considered. The engineering analysis shall
include the characteristics of the fuel, fuel load, effects in-
chuded by the fire and whether the fire is likely to be steady
ot unsteady.

909.9.2 Separation distance. Determination of the design
fire shall include consideration of the type of fuel, fuel spac-
ing and configuration, The ratio of the separation distance to
the fuel equivalent radius shall not be less than 4. The fuel
equivalent radius shall be the radius of a circle of equal area
to floor area of the fuel package. The design fire shall be in-
creased if other combustibles are within the separation dis-
tance as determined by:

R=[Q/12mg™"]? (Equation 9-8)

where:
” = Incident radiant heat flux required for nonpiloted
ignition, Btw/f12 . s (W/m?),
¢ = Heat release from fire, Btu/s (kW).
R = Separation distance from target to center of fuel

package, feet (m).

909.9.3 Heat-release assumptions. The analysis shall
make use of best available data from approved sources and
shall not be based on excessively stringent limitations of
combustible material,

909.9.4 Sprinkler effectiveness assumptions. A docu-
mented engineering analysis shall be provided for condi-
tions that assume fire growth is halted at the time of
sprinkler activation.

909.10 Equipment. Equipment such as, but not limited to,
fans, ducts, automatic dampers and balance dampers, shall be
suitable for their intended use, suitable for the probable expo-
sure temperatures that the rational analysis indicates, and as ap-
proved by the building official.

909.10.1 Exhaust fans. Components of exhaust fans shall
be rated and certified by the manufacturer for the probable
temperature rise to which the components will be exposed.
This temperature rise shall be computed by:

T,=(Qfmec)+ (1) (Equation 9-9)

where:

¢ = Specific heat of smoke at smokelayer temperature,
Biuw/1b°F (klkg - K).

m = Exhaust rate, pounds per second (kg/s).

(). = Convective heat output of fire, Btu/s (kW).
Ambient temperature, °F (°K),

Il

il

7,
T, Smoke temperature, °F (°K),
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Ezxception: Reduced 7, as calculated based on the assur-
ance of adeguate difution air,

909.10.2 Ducts. Duct naterials and joints shall be capable
of withstanding the probable temperatures and pressures to
which they are exposed as determined in accordance with
Section 909.10.1. Ducts shall be constructed and supported
in accordance with the Infernational Mechanical Code.
Ducts shall be leak tested to 1.5 times the maximum design
pressure in accordance with nationally accepted practices.
Measured leakage shall not exceed 5 percent of design flow.
Results of such testing shall be a part of the documentation
procedure, Ducts shall be supported directly from fire-resis-
tance-rated structural elements of the building by substan-
tial, noncombustible supports.

Exception: Flexible connections (for the purpose of vi-
bration isolation) complying with the International Me-
chanical Code, that are constructed of approved fire-
resistance-rated materials.

$09.10.3 Equipment, inlets and outlets. Equipment shall
be located so as to not expose uninvolved portions of the
building to an additional fire hazard. Outside air inlets shall
be located so as to minimize the potential for infroducing
smoke or flame into the building. Exhaust outlets shall be so
located as to mimimize reintroduction of smoke into the
building and fo limit exposure of the building or adjacent
buildings to an additional fire hazard,

909.10.4 Automatic dampers., Automatic dampers, regard-
less of the purpose for which they are installed within the
smoke control system, shall be listed and conform to the re-
quirements of approved, recognized standards.

909.10.5 Fans. In addition to other requirements, belt-
driven fans shall have 1.5 times the number of belts required
for the design duty, with the minimum number of belts being
two. Fans shall be selected for stable performance based on
rormal temperature and, where applicable, elevated temper-
ature. Calculations and manufacturer’s fan curves shall be
part of the documentation procedures. Fans shall be sup-
ported and restrained by noncombustible devices in accor-
dance with the requirements of Chapter 16. Motors driving
fans shall not be operating beyond their nameplate horse-
power (kilowatts) as determined from measurement of ac-
taal current draw. Motors driving fans shall have a minimum
service factor of 1.15.

909.11 Power systems, The smoke control system shall be
supplied with two sonrces of power. Primary power shall be the
normal building power systems. Secondary power shail be
from an approved standby source complying with the ICC
Electrical Code. The standby power source and its transfer
switches shall be in a separate room from the normal power
transformers and switch gear and shall be enclosed in a room of
not less than I-hour fire-resistance-rated construction venti-
lated directly to and from the exterior. Power distribution from
the two sources shall be by independent routes. Transfer to full
standby power shall be automatic and within 60 seconds of fail-
ure of the primary power. The systems shall comply with the
ICC Electrical Code.
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509.11.1 Power sources and power surges. Elements of
the smoke management system relying on volatile memo-
ries or the like shall be supplied with uninterruptable power
sources of sufficient duration to span a 15-minute primary
power interruption. Elements of the smoke management
system susceptible to power surges shall be suitably pro-
tected by conditioners, suppressors or other approved
means.

909.12 Detection and control systems, Fire detection systems
providing control input or output signals to mechanical smoke
control systems or elements thereof shall comply with the re-
quirements of Chapter 9 and NFPA 72. Such systems shall be
equipped with a control unit complying with UL 864 and listed
as smoke control equipment.Control systems for mechanical
smoke control systems shall include provisions for verifica-
tion. Verification shall include positive confirmation of actua-
tion, testing, manual override, the presence of power
downstream of all disconnects and, through a preprogrammed
weekly test sequence report, abnormal conditions audibly, vi-
sually and by printed report.

909.12.1 Wiring,. In addition to meeting requirements of the
ICC Electrical Code, all wiring, regardless of voltage, shall
be fully enclosed within continuous raceways.

[F] 909,12.2 Activation. Smoke control systems shall be
activated in accordance with this section.

[F] 909.12.2.1 Pressurization, airflow or exhaust
method. Mechanical smoke control systems using the
pressurization, airflow or exhaust method shall have
completely automatic control,

[F] 909,12.2.2 Passive method. Passive smoke control
systems actuated by approved spot-type detectors listed
for releasing service shall be permitted.

[F] 909.12,3 Automatic control. Where completely auato-
matic control is required or used, the automatic-control se-
quences shall be initiated from an appropriately zoned
automatic sprinkler system complying with Section
903.3.1.1 or from an appropriately zoned, total-coverage
smoke-detection system complying with NFPA 72,

909.13 Control air tubing. Control air tubing shall be of suffi-
cient size to meet the reguired response times. Tubing shall be
flushed clean and dry prior to final connections. Tubing shall be
adequately supported and protected from damage. Tubing
passing through concrete or masonry shall be sleeved and pro-
tected from abrasion and electrolytic action.

909.13.1 Materials. Contro! air tubing shall be hard drawn
copper, Type L, ACR in accordance with ASTM B 42,
ASTM B 43, ASTM B 68, ASTM B 88, ASTM B 251 and
ASTM B 280. Fittings shall be wrought copper or brass, sol-
der type, in accordance with ASME B 16.18 or ASME B
16.22. Changes in direction shall be made with appropriate
tool bends. Brass compression-type fittings shall be used at
final connection to devices; other joints shall be brazed us-
ing a BCuP5 brazing alloy with solidus above 1,100°F
(593°C) and liguids below 1,500°F (816°C). Brazing flux
shall be used on copper-to-brass joints only.
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Exception: Nonmetallic tubing used within control pan-
els and at the final connection to devices, providing all of
the following conditions are met:

1. Tubing shall be listed by an approved agency for
flame and smoke characteristics.

2. Tubing and connected device shall be completely
enclosed within galvanized or paint-grade steel
enclosure of not less than 0.030 inch (0.76 mm)
{No. 22 galvanized sheet gage) thickness. Entry to
the enclosure shall be by copper tubing with a pro-
tective grommet of neoprene or teflon or by suit-
able brass compression to male-barbed adapter.

3. Tubing shall be identified by appropriately docu-
mented coding.

4. Tubing shali be neatly tied and supported within
enclosure. Tubing bridging cabinet and door or
moveable device shall be of sufficient length to
avoid tension and excessive stress. Tubing shall be
protected against abrasion. Tubing serving de-
vices on doors shall be fastened along hinges,

909.13.2 Isolation from other functions, Control tubing
serving other than smoke control functions shall be isolated
by automatic isolation valves or shall be an independent sys-
tem,

909.13.3 Testing. Control air tubing shall be tested at three
times the operating pressure for not less than 30 minutes
without any noticeable loss in guage pressure prior to final
connection to devices.

909.14 Marking and identification. The detection and con-
trol systems shall be clearly marked at all junctions, accesses
and terminations.

[F] 909.15 Control diagrams, Identical control diagrams
showing all devices in the system and identifying their location
and function shall be maintained current and kept on file with
the building official, the fire department and in the fire com-
mand center in format and manner approved by the fire chief,

[F} 909.16 Fire-fighter’s smoke control panel. A fire-
fighter’s smoke control panel for five department emergency
response purposes only shall be provided and shall include
manual control or override of artomatic control for mechanical
smoke control systems. The panei shall be located in a fire
command center complying with Section 911, and shall com-
ply with Sections 909.16.1 through 909.16.3.

[F] 909.16.1 Smoke control systems. Fans within the
building shall be shown on the fire fighter’s control panel. A
clear indication of the direction of airflow and the relation-
ship of components shail be displayed, Status indicators
shall be provided for all smoke control equipment, annunci-
ated by fan and zone, and by pilot-lamp-type indicators ag
follows:

1. Fans, dampers and other operating equipment in their
normal status—WHITE.,

2. Fans, dampers and other operating equipment in their
off or closed status—RED.

3. Fans, dampers and other operating equipment in their
on or open status—GREEN.
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4. Fans, dampers and other operating equipment in a
fauit status—YELLOW/AMBER.

[F] 909.16.2 Smaoke control panel. The fire-fighter’s con-
trol panel shall provide control capability over the complete
smoke-control system equipment within the building as fol-
lows:

1. ON-AUTO-OFF contrel over each individual piece of
operating smoke control equipment that can also be
controlled from other sources within the building,
This includes stairway pressurization fans; smoke ex-
haust fans; supply, return and exhaust fans; elevator
shaft fans; and other operating equipment used or in-
tended for smoke control purposes.

2. OPEN-AUTO-CLOSE control overindividual damp-
ers relating to smoke control and that are also con-
trolled from other sources within the building,

3. ON-OFF or OPEN-CLOSE control over smoke con-
trol and other critical equipment associated with a fire
or smoke emergency and that can only be controlled
from the fire-fighter’s control panel.

Exceptions:

[. Complex systems, where approved, where
the controls and indicators are combined to
control and indicate all elements of a single
smoke zone as a unit.

2. Complex systens, where approved, where
the control is accomplished by computer in-
terface using approved, plain English com-
mands,

[¥] 909.16.3 Control action and priorities. The fire-
fighter’s control panel actions shall be as follows:

1. ON-OFEF, OPEN-CLOSE control actions shall have
the highest priority of any control point within the
building. Once issued from the fire-fighter’s control
panel, no automatic or manual control from any other
control point within the building shall contradict the
control action. Where automatic means are provided
to interrupt normal, nonemergency equipment opera-
tion or produce a specific result to safeguard the build-
ing or equipment (i.e., duct freezestats, duct smoke
detectors, high-femperature cutouts, temperature-ac-
tuated linkage and similar devices), such means shail
be capable of being overridden by the fire-fighter’s
control panel. The last control action as indicated by
each fire-fighter’s control panel switch position shall
prevail. In no case shall control actions require the
smoke control system to assume more than one con-
figuration at any one time.

Exception: Power disconnects required by the
ICC Electrical Code,

2. Only the AUGTO position of each three-position fire-
fighter’s control panel switch shall allow automatic or
manual control action from other control points
within the building. The AUTO position shall be the
NORMAL, nonemergency, building control position.
Where a fire-fighter’s control panel is in the AUTO
position, the actual status of the device {(on, off, open,
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closed) shall continue to be indicated by the status
indicator described above. When directed by an auto-
matic signal to assume an emergency condition, the
NORMAL position shall become the emergency con-
dition for that device or group of devices within the
zone. In no case shall control actions require the
smoke control system to assume more than one con-
figuration at any one time.

[F]1909.17 System response time. Smoke-control system acti-
vation shall be initiated immediately after receipt of an appro-
priate automatic or manual activation command. Smoke
control systems shall activate individual components (such as
dampers and fans) in the sequence necessary to prevent physi-
cal damage to the fans, dampers, ducts and other equipment.
For purposes of smoke control, the fire-fighter’s control panel
response time shall be the same for antomatic or manual smoke
control action initiated from any other building control point.
The total response time, including that necessary for detection,
shut-down of operating equipment and smoke control system
startup, shall allow for full operational mode to be achieved be-
fore the conditions in the space exceed the design smoke condi-
tion. The system response time for each component and their
sequential relationships shall be detailed in the required ratio-
nal analysis and verification of their installed condition re-
ported in the required final report.

[F] 909.18 Acceptance testing. Devices, equipment, compo-
nents and sequences shall be individually tested. These tests, in
addition to those required by other provisions of this code, shall
consist of determination of function, sequence and, where ap-
plicable, capacity of their installed condition.

[F1909,18.1 Detection devices. Smoke or fire detectors that
are a part of a smoke control system shall be tested in accor-
dance with Chapter 9 in their installed condition. When ap-
plicable, this testing shall include verification of airflow in
both minimum and maximuem conditions,

[F] 909.18.2 Ducts. Ducts that are part of a smoke control
system shall be traversed using generally accepted practices
to determine acteal air quantities.

[I] 969.18.3 Dampers. Dampers shall be tested for function
in their installed condition.

[¥] 909.18.4 Inlets and ouftlets. Inlets and outlets shall be
read using generally accepted practices to determine gir
quantities.

[F]909.18.5 Fans. Fans shall be examined for correct rota-
tion, Measurements of voltage, amperage, revolutions per
minute and belt tension shall be made.

[F] 909.18.6 Smoke barriers. Measurements using in-
clined manometers or other approved calibrated measuring
devices shall be made of the pressure differences across
smoke barriers. Such measurements shall be conducted for
each possible smoke control condition,

[F] 909.18.7 Controls. Each smoke zone, equipped with an
automatic-initiation device, shall be put into operation by
the actuation of one such device. Each additional device
within the zone shall be verified to cause the same sequence
without requiring the operation of fan motors in order to pre-
vent damage. Control sequences shall be verified through-
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out the system, including verification of override from the
fire-fighter’s contrel panel and simulation of standby power
conditions.

[¥] 909.18.8 [Comm 62.0909 (2)] Inspections for smoke
controf. Smoke control systems shall be tested by a quali-
fied agency.

| [F] 909.18.8.1 [Comm 62,0909 (3)] Scope of testing.
Inspections shall be conducted in accordance with the
following;

1. During erection of ductwork and prior to conceal-
ment for the purposes of leakage testing and re-
cording of device location.

2. Priorto occupancy and after sufficient completion
for the purposes of pressure-difference testing,
flow measurements, and detection and control
verification.

| [¥] 909.18.8.2 [Comm 62.0909 {4)] Qualifications. In-
spection agencies for smoke control shall have expertise
in fire protection engineering, mechanical engineering
and certification as air balancers,

[F] 909.18.8.3 Reports. A complete report of testing
shall be prepared by the special inspector or special in-
spection agency. The report shail include identification
of all devices by manufacturer, nameplate data, design
values, measured values and identification tag or mark.
The report shall be reviewed by the responsible regis-
tered design professional and, when satisfied that the de-
sign intent has been achieved, the responsible registered
design professional shall seal, sign and date the report.

[F] 909.18.8.3.1 [Comm 62.0909 (5)] Report filing.
A copy of the final report shall be maintained and
made available to the building official upon request.

[F] 909.18.9 Identification and documentation. Charts,
drawings and other documents identifying and locating each
component of the smoke control system, and describing
their proper function and maintenance requirements, shall
be maintained on file at the building as an attachment to the
reportrequired by Section 909.18.8.3. Devices shall have an
approved identifying tag or mark on them consistent with
the other required documentation and shall be dated indicat-
ing the last time they were successfully tested and by whom.

| {F]1909.19 Deleted.

909.2¢ Smokeproof enclosures. Where required by Section
1005.3.2.5, a smokeproof enclosure shall be constructed in ac-
cordance with this section. A smokeproof enclosure shall con-
sist of an enclosed interior exit stairway that conforms to
Section 1005.3.2 and an outside balcony or a ventilated vesti-
bule meeting the requirements of this section. Where access to
the roof is required by the International Fire Code, such access
shall be from the smokeproof enclosure where a smokeproof
enclosure is required.

90%9.20.1 Access. Accessto the stair shall be by way of a ves-
tibule or an open exterior balcony. The minimum dimension
of the vestibule shall not be less than the required width of
the corridor leading to the vestibule but shall not have a
width of less than 44 inches (1118 mm) and shall not have a
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length of less than 72 inches (1829 mm) in the direction of
egress travel.

909.20.2 Construction, The smokeproof enclosure shall be
separated from the remainder of the building by not less than
a 2-hour fire-resistance-rated fire barrier without openings
other than the required means of egress doors. The vestibule
shall be separated from the stairway by not less than a 2-
hour fire-resistance-rated fire barrier. The open exterior bal-
cony shall be constructed in accordance with the fire-resis-
tance-rating requirements for floor construction.

9909.20.2.1 Door closers. Doors in a smokeproof enclo-
sure shall be self-closing or shall be antomatic-closing
by actuation of a smoke detector installed at the floor-
side entrance to the smokeproof enclosure in accordance
with Section 714.2.7. The actuation of the smoke detec-
tor on any door shall activate the closing devices on all
doors in the smokeproof enclosure at all levels. Smoke
detectors shall be installed in accordance with Section
907.10.

909.20.3 Natural ventilation alternative. The provisions
of Sections 909.20.3.1 through 909.20.3.3 shall apply to
ventilation of smokeproof enclosures by natural means,

909.20.3.1 Balcony doors. Where access to the stairway
is by way of an open exterior balcony, the door assembly
into the enclosure shall be a fire door in accordance with
Section 714.2,

909.20.,3.2 Vestibule doors. Where access to the stair-
way is by way of a vestibule, the door assembly info the
vestibule shall be a fire door complying with Section
714.2. The door assembly from the vestibule to the stair-
way shall have not less than a 20-minute fire- protection
rating complying with Section 714.2.

909.20.3,3 Vestibule ventilation. Each vestibule shall
have a minimum net area of 16 square feet (1.5 m?) of
opening in a wall facing an outer court, yard or public
way that is at least 20 feet (6096 mm) in width.

909.20.4 Mechanical ventilation alternative. The provi-
sions of Sections 909.20.4.1 through 909.20.4.4 shall apply
to ventilation of smokeproof enclosures by mechanical
means.

909.20.4.1 Vestibule doors. The door assembly from the
building into the vestibule shali be a fire door complying
with Section 714.2. The door assembly from the vesti-
bule to the stairway shall have not less than a 20-minute
fire-protection rating in accordance with Section 714.2,
The door from the building into the vestibule shall be
provided with gaskets or other provisions to minimize air
leakage.

909.20.4.2 Vestibule ventilation. The vestibule shall be
supplied with not less than one air change per minute and
the exhaust shall not be less than 150 percent of supply.
Supply air shail enter and exhaust air shall discharge
from the vestibule through separate, tightly constructed
ducts used only for that purpose. Supply air shall enter
the vestibule within 6 inches (152 mm) of the floor level.
The top of the exhaust register shall be located at the top
of the smoke trap but not more than 6 inches (152 mm)
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down from the top of the trap, and shall be entirely within
the smoke trap area. Doors in the open position shall not
obstruct duct openings. Duct openings with controlling
dampers are perniitted where necessary to meet the de-
sign requirements, but dampers are not otherwise re-
quired.

909.20.4.2.1 Engineered ventilation system, Where
a specially engineered system is used, the system
shall exhaust a quantity of air equal to not less than 90
air changes per hour from any vestibule in the emer-
gency operation mode and shall be sized to handle
three vestibules simultaneously. Smoke detectors
shall be located at the floor-side entrance to each ves-
tibule and shall activate the system for the affected
vestibule. Smoke detectors shall be installed in accor-
dance with Section 907.10.

909.20.4.3 Smolce trap. The vestibule ceiling shall be at
least 20 inches (508 mm) higher than the door opening
into the vestibule to serve as a smoke and heat trap and to
provide an upward-moving air column. The height shall
not be decreased unless approved and justified by design
and test,

909.26.4.4 Stair shaft air movement system. The stair
shaft shall be provided with a dampered relief opening
and supplied with sufficient air to maintain a minimum
positive pressure of 0.10 inch of water (25 Pa) in the shaft
relative to the vestibule with all doors closed,

909.2¢.5 Stair pressurization alternative. Where the
building is equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.1, the vestibule
is not required, provided that interior exit stairways are pres-
surized to a minimum of 0.15 inch of water (37 Pa) and a
maximum of 0.35 inch of water (87 Pa) in the shaft relative
to the building measured with all stairway doors closed un-
der maximum anticipated stack pressures.

909.20.6 Ventilating equipment. The activation of venti-
lating equipment required by the alternatives in Sections
909.20.4 and 909.20.5 shall be by smoke detectors installed
at each floor level at an approved location at the entrance to
the smokeproof enclosure. When the closing device for the
stair shaft and vestibule doors is activated by smoke detec-
tion or power failure, the mechanical equipment shall acti-
vate and operate at the required performance levels, Smoke
detectors shall be installed in accordance with Section
907.10.

909.20.6.1 Ventilation systems. Smokeproof enclosure
ventilation systems shall be independent of other build-
ing ventilation systems. The equipment and ductwork
shall comply with one of the following:

1. Equipment and ductwork shall be located exterior
to the building and shall be directly connected to
the smokeproof enclosure or connected to the
smokeproof enclosure by ductwork enclosed by
2-hour fire-resistance-rated fire barriers,

2. Equipment and ductwork shall be located within
the smokeproof enclosure with intake or exhaust
directly from and to the outside or through
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ductwork enclosed by 2-hour fire-resistance-rated
fire barriers.

3. Equipment and ductwork shall be located within
the building if separated from the remainder of the
building, including other mechanical equipment,
by 2-hour fire-resistance-rated fire barriers.

909.20.6.2 Standby power. Mechanical vestibule and
stair shaft ventilation systems and automatic fire detec-
tion systems shall be powered by an approved standby
power system conforming to Section 403.10.1 and Chap-
ter 27.

909.20.6.3 Acceptance and testing, Before the mechan-
ical equipment is approved, the system shall be tested in
the presence of the building official to confirm that the
system is operating in compliance with these require-
ments.

909.21 Underground building smoke exhaust system,
Where required in accordance with Section 405.5 for under-
ground buildings, a smoke exhaust system shall be provided in
accordance with this section.

909.21.1 Exhaust capability. Where compartmentation is
required, each compartment shall have an independent, au-
tomatically activated smoke exhaust system capable of
manual operation. The system shalt have an air supply and
smoke exhaust capability that will provide a minimum of six
air changes per hour. '

[F1909.21.2 Operation, The simoke exhaust system shall be
operated in the compartment of origin by the following, in-
dependently of each other:

I. Two cross-zoned smoke detectors within a single pro-
tected area of a single smoke detector monitored by an
alarm verification zone or an approved equivalent
method,

2. 'The automatic sprinkler system.

3. Manual controls that are readily accessible to the fire
department.

[F] 909.21.3 Alarm required. Activation of the smoke ex-
haust system shall activate an andible alarm at a constantly
attended location.

[F] SECTION 910
SMOKE AND HEAT VENTS

910.1 General. Where required by this code or otherwise in-
stalled, smoke and heat vents or mechanical smoke exhaust
systems and draft curtains shall conform to the requirements of
this section,

Exception: Frozen food warehouses used solely for storage
of Class I and Class II commodities where protected by an
approved automatic sprinkler system,

910.2 Where required. Approved smoke and heat vents shall
be installed in the roofs of one-story buildings or portions
thereof occupied for the uses set forth in Sections 910.2.1
through 910.2.4.
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910.2.1 Groups F-1 and S-1. Buildings and portions
thereof used as a Group F-1 or S-1 occupancies having more
than 50,000 square feet (4645 m?) in undivided area.

910.2,2 Group H. Buildings and portions thereof used as a
Group H occupancy in accordance with Section 415.6,

910.2.3 High-piled combustible storage. Buildings and
portions thereof containing high-piled combustible stock or
rack storage in any occupancy group in accordance with
Section 413 and the International Fire Code.

910.2.4 Exit access {ravel distance increase, Buildings
and portions thereof used as a Group F-1 or 8-1 occupancy
where the maximun exit access travel distance is increased
in accordance with Section 1004.2.4.1.

914.3 Design and installation. The design and installation of
smoke and heat vents and draft curtains shall be as specified in

this section and Table 910.3.

910.3.1 Vent operation. Smoke and heat vents shall be ap-
proved and labeled and shall be capable of being operated by
approved automatic and manual means. Automatic opera-
tion of smoke and heat vents shall conform to the provisions
of this section.

910.3.1.1 Gravity-operated drop-out vents, Automatic
smoke and heat vents containing heat-sensitive glazing
designed to shrink and drop out of the vent opening when
exposed to fire shall fully open within 5 minutes after the
vent cavity is exposed to a simulated fire, represented by
a time-temperature gradient that reaches an air tempera-
ture of 500°F (260°C) within 5 minutes.

210.2.1 - 910.3.4.1

910.3.1.2 Sprinklered buildings, Where installed in
buildings provided with an approved automatic sprinkler
system, smoke and heat vents shall be designed to oper-
ate automatically.

910.3.1.3 Nonsprinklered buildings. Where installed
in buildings not provided with an approved automatic
sprinkler system, smoke and heat vents shall operate au-
tomatically by actuation of a heat-responsive device
rated at between 100°F (38°C) and 220°F {104°C} above
ambient,

Exception: Gravity-operated drop-out vents comply-
ing with Section 910.3.1.1

910.3.2 Vent dimensions. The effective venting area shall
not be less than 16 square feet (1.5 m?) with no dimension
less than 4 feet (1219 mm), excluding ribs or gutters having
a total width not exceeding 6 inches (152 mm).

910.3.3 Vent locations. Smoke and heat vents shall be lo-
cated 20 feet (6096 mm) or more from lines of adjacent
properties and fire walls and 10 feet (3048 mm) or more
from fire barrier walls. Vents shall be uniformly located
within the roof area above high-piled storage areas, with
consideration given to roof pitch, curtain board location,
sprinkler head location and structural members.

910.3.4 Curtain boards, Where curtain boards are re-
quired, they shall be provided in accordance with this sec-
tion.

910.3.4.1 Construction. Curtain boards shall be con-
structed of sheet metal, lath and plaster, gypsum board,

TABLE 910.3
REQUIREMENTS FOR CURTAIN BOARDS AND SMOKE VENTING®
MAXIMUM
DISTANCE TO
OCCUPANCY MAXIMUM AREA VENTS FROM WALL
GROUP AND DESIGNATED MINIMUM CURTAIN FORMED BY MAXIMUM SPACING OR CURTAIN
COMMODITY STORAGE HEIGHT BOARD DEPTH CURTAIN BOARDS VENT AREA TO OF VENT CENTERS BOARDS®
CLASSIFICATION (feet) (feet) {square feet) FLOOR AREA RATIO (feet) (feet)
- 0.2xH .
Group F-1 — but > 4 50,000 1:100 120 60
Group S-1 <20 6 10,000 1:100 100 60
I-1v
(Option 1) >20<40 6 8,000 1:75 100 55
Group S-1 <20 4 3,000 1175 100 55
Liv

(Option 2) > 20240 4 3,000 1:50 100 50

Group S-1 <20 6 6,000 1:50 100 50
High hazard

(Option 1) >20<30 6 6,000 1:40 90 45
Group 3-1 <20 4 4,000 1:50 100 50
High hazard

(Option 2) »>20<30 4 2,000 1:30 75 40

For 8I: [ foot = 304.8 mm, 1 square foot = {0929 m?,

a. Commuodity classifications and requirements for rack storage heights in excess of those indicated shall be in accordance with the International Fire Code, For
solid-piled storage heights in excess of those indicated, an approved engineered design shall be used.
b, When areas of buildings are equipped with early-suppressioa fast-response (ESFR) sprinklers, the curtain boards within these areas shall be located only at the

separation between the ESFR and the conventional sprinkler systems,

c. The distance specified is the maximum distance from any vent in a particular curtained area to walls or curtain boards that form the perimeter of the curtained area,
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or other approved materials that provide equivalent per-
formance that will resist the passage of smoke. Joints and
connections shall be smoke tight.

910.3.4.2 Location and depth. The location and mini-
mum depth of curtain boards shall be in accordance with
Table 910.3.

910.4 Mechanical smoke exhaust. Where approved by the
building official, engineered mechanical smoke exhaust shall
be an acceptable alternate to smoke and heat vents.

910.4.1 Location. Exhaust fans shall be uniformly spaced
within each draft-curtained area and the maximum distance
between fans shall not be greater than 100 feet (30480 mm).

910.4.2 Size. Fans shall have a maximum individual capac-

ity of 30,000 ¢fm (14.2 m¥’s). The aggregate capacity of

smoke exhaust fans shall be determined by the equation:

V=Ax300 (Equation 9-10)

where:

V = Volume of mechanical ventilation required, in cubic
feet per minute {m*/s).

A = Areaofroof vents provided in square feet (m?) in ac-
cordance with Table 910.3.

910.4.3 Operation. Mechanical smoke exhaust fans shall
be automatically activated by the automatic sprinkler sys-
tem or by heatl detectors having operating characteristics
equivalent to those described in Section 910.3.1. Individual
manual controls of each fan unit shall also be provided.

910.4.4 Wiring and control. Wiring for operation and con-
trol of smoke exhaust fans shall be connected ahead of the
main disconnect and protected against exposure to tempera-
tures in excess of 1,000°F (538°C) for a period of not less
than 15 minies. Controls shall be located so as to be imme-
diately accessible to the fire service from the exterior of the
building and protected against interior fire exposure by fire
barriers having a fire-resistance rating nof less than 1 hour.

910.4.5 Supply air. Supply air for exhaust fans shall be pro-
vided at or near the floor level and shall be sized to provide a
minimum of 50 percent of required exhaust. Openings for
supply air shall be uniformly distributed around the periph-
ery of the area served.

910.4.6 Interlocks. In combination comfort air-handling/
smoke removal systetns or independent comfort air-han-
dling systems, fans shall be controlled to shut down in ac-
cordance with the approved smoke control sequence.

[F] SECTION 911
FIRE COMMAND CENTER

911.1 Features. Where required by other sections of this code,
a fire command center for fire department operations shall be
provided. The location and accessibility of the fire command
center shall be separated from the remainder of the building by
not less than a 1-hour fire-resistance-rated fire barrier. The
room shall be a minimum of 96 square feet (9 m?) with a mini-
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mum dimension of 8 feet (2438 mm). A layout of the fire com-
mand center and all features required by the section to be con-
tained therein shall be submitted for approval prior to
instalfation. The fire command center shall comply with NFPA
72 and shall contain the following features.

I. The emergency voice/alarm communication system
unit.

2. The fire department communications unit.

i

Fire detection and alarm system annunciator unit.

4. Annunciator visually indicating the location of the ele-
vators and whether they are operational.

5. Status indicators and controls for air-handling systems.

6. The fire-fighter's control panel required by Section
909.16 for smoke control systems installed in the build-

ing.
7. Controls for unlocking stairway doors simultaneously.
8. Sprinkler valve and water-flow detector display panels.
9. Emergency and standby power status indicators.

10. A telephone for fire department use with conirolled ac-
cess o the public telephone system.

11. Fire pump status indicators.

12. Schematic building plans indicating the typical floor
plan and detailing the building core, means of egress,
fire protection systems, fire-fighting equipment and
fire department access.

13. Work table.

14, Generator supervision devices, manual start and trans-
fer features.

15. Public address system, where specifically required by
other sections of this code.
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