
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 sn1oke within a build
ing and the spread of fire to or from buildings. 

SECTION 702 
DEFINITIONS 

702.1 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. 

ANNULAR SPACE. The opening around the penetrating 
item. 

CEILING RADIATION DAMPER. A listed device installed 
in a ceiling 1nembrane of a fire-resistance-rated floor/ceiling or 
roof/ceiling assembly to limit automatically 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 au
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 
inade with aggregates consisting mainly of calcium or magne
sium carbonate, such as li1nestone or dolo1nite, 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/m3). 

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 properties and 
natural sand. Its unit weight is generally between 105 and 120 
pcf (1680 and 1920 kg/m3). 

CONCRETE, SILICEOUS AGGREGATE. Concrete 
made with normal-weight aggregates consisting mainly of sil
ica or compounds other than calcium or magnesiu1n carbon
ate, which contains more than 40-percent quartz, chert, or 
flint. 

DAMPER. See "Ceiling radiation damper," "Combination 
fire/s1noke da1nper," "Fire damper" and "Smoke da1nper". 
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DRAFT STOP. A material, device or construction installed to 
restrict the n1oven1ent of air within open spaces of concealed 
areas of building components such as crawl spaces, floor/ceil
ing asseinblies, roof/ceiling assemblies and attics. 

F RATING. The time period that the through-penetration 
fires top 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 airdistiibution syste1n or s1noke control 
systems, designed to close auto1natically upon detection of 
heat, to interrupt migratory airflow, and to restrict the passage 
of flame. Fire da1npers are classified for use in either static sys
tems that will auto1natically shut down in the event of a fire, or 
in a dynamic system that continues to operate during a fire. A 
dynamic fire da1nper is tested and 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 pedod 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
setnblies 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 1naintains 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 offire through joints made in 
or between fire-resistance-rated asse1nblies. 

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 pennanent no-build 
ease111ent line, or to an itnaginary 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 1ne1nbrane in order to accommodate cables, cable trays, 
conduit, tubing, pipes or sin1ilar items. 

PENETRATION FIRESTOP. A through-penetration 
firestop or a inembrane-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. 

SMOKE BARRIER. A continuous membrane, either vertical 
or horizontal, such as a wall, floor, or ceiling asse1nbly, that is 
designed and constructed to restrict the move1nent 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 
or connecting two or more lengths of a fire-resistant joint sys
ten1 into a continuous entity. 

T RATING. The time period that the penetration firestop sys
te1n, including the penetrating iten1, limits the maxirnun1 tern-
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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 
assemblage of specific inaterials or products that are designed, 
tested and fire-resistance rated to resist for a prescribed period 
of time the spread offll'e through penetrations. The F and T rat
ing criteria for penetration firestop syste1ns 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.l Scope. Materials prescribed herein for fire resistance 
shall confonn to the requirements of this chapter. 

703.2 [Comm 62.0703] Fire-resistance ratings. The fire-re
sistance rating of building elements shall be determined in ac
cordance with the test procedures set forth in ASTM E 119 or in 
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 te1nperature rise and ignition of 
cotton waste due to passage of flame or gases is required 
only for a period of titne co1Tesponding to the required fire
resistance rating of an exterior nonbearing wall with the 
sarne 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 Nonsymmetrical wall construction. Interior walls 
and partitions of nonsyn11netrical construction shall be 
tested with both faces exposed to the furnace, and the as
signed fire-resistance rating shall be the shortest duration 
obtained frotn the two tests conducted in compliance with 
ASTM E 119. When evidence is furnished to show that the 
walJ 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 components. Combustible aggre
gates are permitted in gypsum and portland cement concrete 
mixtures approved for fire-resistance-rated construction. 
Any approved component inaterial or ad1nixture 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 permitted 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 allowed by Section 
104.11. 

703.4 Noncombustibility tests. The tests indicated in Sections 
703.4. l and 703.4.2 shall serve as criteria for acceptance of 
building materials as set fmth in Sections 602.2, 602.3 and 
602.4 in Types I, II, III and IV constrnction. The te1m 
"noncombustible" does not apply to the flame spread charac
teristics of interior finish or trim materia1s. A material shall not 
be classified as a noncombustible building const1uction mate
rial if it is subject to an increase in con1bustibi1ity or flame 
spread beyond the limitations herein established through the ef
fects of age, moisture or other atmospheric conditions. 

703.4.1 Elementary materials. Materials required to be 
noncombustible shall be tested in accordance with ASTM E 
136. 

703.4.2 Composite materials. Materials having a structural 
base of noncombustible material as detennined in accor
dance with Section 703.4.1 with a surfacing not more than 
0.125 inch (3.18 mm) thick that has aflame 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: !BC Section 704. l does not ap
ply to connections between buildings, that are in con1pli
ance with !BC 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 I or II construction shall be of noncombustible 
1naterials 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 III, IV or V construction shall be of any 
approved material. 

704.2.3 Combnstible projections. Combustible projec
tions located where openings are not permitted or where 
protection of openings is required shall be of at least I-hour 
fire-resistance-rated construction, Type IV consttuction 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-coveiing require1nents, 
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 
court, is within the allowable area; and 

3. The building is not classified as Group I. 
Where a new building is to be erected on the same property 

as an existing building, the location of the assu1ned prope1ty 
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 or 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 601and602. 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
sure to fire frotn the inside. The fire-resistance rating of exterior 
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walls with afire separation distance of 5 feet (1524 mm) or less 
shall be rated for exposure to fire from both sides. 

704.6 Structural 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 li1nitation on the rise 
of temperature on the unexposed surface of exterior walls as re
quired by ASTM E 119 shall not apply provided that a correc
tion is made for radiation from the unexposed exterior wall 
su1face in accordance with the following forn1ula: 

(Equation7-1) 

where: 

Ae = Equivalent area of protected openings. 

A = Actual area of protected openings. 

Af = Area of exterior wall surface in the story under consid
eration exclusive of openings, on which the te1npera
ture limitations of ASTM E 119 for walls are 
exceeded. 

F eo = An "equivalent opening factor" derived fro1n 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 area 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: 

~ + _JI,,_ <; 1. 0 (Equation 7-2) 
({ ({If 

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. 

A11 = Actual area of unprotected openings. 

a11 = Allowable area of unprotected openings. 

704.8.1 Automatic sprinkler system. In buildings 
equipped throughout with an auto1natic sprinkler syste111 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
li1nited 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 1nm), or facing an un
occupied space. The unoccupied space shall be on the san1e 
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EQUIVALENT OPENING FACTOR 
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TABLE 704.8 
MAXIMUM AREA OF EXTERIOR WALL OPENINGS' 

FIRE SEPARATION DISTANCE (feet) 

CLASSIFICATION Greater Greater Greater Greater Greater Greater Greater 
OF OPENING 0 to 3e,h than 3 to 5b than 5 to 1 Od,I than 10 to 15c,d,f than 15 to 2ac,f than 20 to 25°• 1 than 25 to 30°• 1 than 30 

Unprotected 
Not Not lOo/og 15%' 25o/og 45%g 70%' No Limit Pern1ittedS Pern1ittedb, g 

Protected Not 15% 25% 45% 75% No Limit No Lin1it No Liinit Pennitted 

For SI: 1 foot= 304.8 min. 
a. Values given are percentage of the area of the exterior wall. 
b. For occupancies in Group R-3, as applicable in Section I 01.2, the maximum percentage of unprotected and protected exterior wall openings(Shall be 25 percent. 
c. The area of openings in an open parking structure with a fire separation distance of greater than 10 feet shall not be lin1ited. 
d, For occupancies in Group H-2 or H-3, unprotected openings shall not be pern1itted for openings with a fire separation distance of 15 feet or less. 
e. For requirements for fire walls for buildings with differing roof heights, see Section 705.6.1. 
f. 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 

than 5 feet. 
g. Buildings whose exterior bearing wall, exterior nonbearing wall and exterior structural frame are not required to be fire-resistance rated shall be permitted to have 

unlimited unprotected openings. 
h. Includes accessory buildings to 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 !11ternatio11a/ Fh·e 
Code. 

704.9 Vertical separation of openings. Openings in exteiior 
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 lowerst01y 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 asse111blies that have a fire
resistance rating of at least 1 hour or by flame barriers that ex
tend horizontally at least 30 inches (762 mm) beyond the exte
rior wall. Flame barriers shall also have a fire-resistance rating 
of at least 1 hour. The unexposed surface te111perature lin1ita
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.l. 

3. Open parking garages. 

704.10 Vertical exposure. For buildings on the same lot, ap
proved protectives shall be provided in eveiy 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 
1 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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supporting 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: 

1. 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 m2) 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 entirely of nonco111bustible 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
ments supporting such framing shall not be of 
less than 1-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 ele111ents supporting such fran1-
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 III, IV and 
V constl11ction 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 mm) 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 less 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. l 0 shall 
comply with Section 714.3.7. Other openings required to be 
protected with fire doors or shutters 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 syste1n and the exterior openings are protected by 
an approved water 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,l 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
quired by this section to 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 
FIREWALLS 

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 
nonco1nbustible materials. 

Exception: Buildings of Type V construction. 

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

TABLE705.4 
FIRE WALL FIRE-RESISTANCE RATINGS 

GROUP FIRE-RESISTANCE RATING (hours} 

A, B, E, H-4, I, R-1, R-2, U 3' 

F-1, H-3h, H-5, M, S-1 3 

H-1, H-2 4h 

F-2, S-2, R-3, R-4 2 

a. Walls shall be not less than 2-hour fire-resistance rated where separating 
buildings of 'I)'pe II or V construction. 

b. For Group H-l, H-2 or H-3 buildings, also see Sections 415.4 an~ 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 smface of exterior walls. 

Exceptions: 

l. Fire walls shall be permitted to terminate at the inte
rior surface of combustible exte1ior 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 less than 3/ 4 hour. 
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2. Fire walls shall be permitted to terminate at the inte
rior surface of nonco1nbustible exterior sheathing, ex
terior siding or other noncombustible exterior finishes 
provided lhe sheathing, siding, or other exterior 
noncombustible finish extends a horizontal distance 
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
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 903.3.1.1or903.3.1.2. 

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 I -hour fire
resistance rating with 3/ 4-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 wan 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: 

I. Horizontal projecting elements without concealed 
spaces provided the exterior wall behind and below 
the projecting element has not less than !-hour 
fire-resistance-rated construction for a distance 
not less 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 tire-protection rating of not less than 3/ 4 

hour. 

2. Noncombustible horizontal projecting elements 
with concealed spaces, provided a minimum 1-
hour fire-resistance-rated wall extends through the 
concealed space. The projecting element shall be 
separated from the building by a minimum of I -
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 not required 
to extend under the projecting element where the 
building exterior wall is not less than !-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 3/ 4 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 element shall be of 
not less than 1-hour fire-resistance-rated construe-
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ti on fora distance not Jess than the depth of the pro
jecting elements on both sides of the fire wall. 
Openings within such exterior walls shall be pro
tected by fire assemblies having a fire-protection 
rating of not less than 3/ 4 hour. 

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. 

Exceptions: 

I. 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 
mm) of the wall has not less than a 1-hourfire
resistance rating and the entire length and 
span of supporting elements for the rated roof 
assembly has a fire-resistance rating of not 
less than I 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 cove1ing. 

3. In buildings of Type I or II 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. In buildings of Types Ill, IV 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. In buildings of Types Ill, IV and V constmction, walls 
shall be permitted to terminate at the underside of fire
retardant-treated wood 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. In Groups 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 III, IV and V construction 
provided: 

6.1. The roof sheathing or deck is constmcted of 
approved noncombustible materials or of fire
retardant-treated wood for a distance of 4 feet 
(1220 mm) 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 ininiinum 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 fron1 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 fro1n both sides with openings protected 
by assemblies having a 3/ 4-hour fire protection rating. 

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

I. The lower roof assembly within JO 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 1 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 1ne111bers entering into a concrete or 1nasonry fire wall from 
opposite sides shall not have less than a 4-inch (I 02 mm) dis
tance between e111bedded ends. Where con1bustible 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 (I 02 mm) above, below and be
tween the structural 111en1bers, with nonco1nbustible 1naterials 
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 (I I m'). The aggregate width ofopenings at any 
floor level shall not exceed 25 percent of the length of the wall. 

Exceptions: 

1. Openings are not pern1itted in party walls constructed 
in accordance with Section 503.2. 

2. Openings shall not be limited to 120 square feet (I I 
m') where both buildings are equipped throughout 
with an automatic sprinkler syste1n 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, 

(l)Purpose. Pursuant to s. 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)Munieipal ordiananee. 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)Sign requirements. 

(a)General. The sign shall consist of three circles ar
ranged vertically on the exterior waII, 1narking 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 eircle. Each circle shall be the same size. 
The diameter of the circle shall be at least 11/ 2 
inches (38 mm), but no greater than 2 inches (51 
mm). 

(c)Spacing. The circles shall be spaced an equal dis
tance apart. 1'he distance 111easured fro1n the top of 
the uppermost circle to the bottom of the lower
most circle shall be no more than 12 inches (305 
mm). 

(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 vertical exit 
enclosures, exit passageways, horizontal exits or incidental use 
areas, to separate different occupancies or to separate a single oc
cupancy into different fire 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 1005.3.3. 

706.3.3 Horizontal exit. The fire-resistance rating of the 
separation between building areas connected by a horizontal 
exit shall comply with Section 1005.3.5. 
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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.S Separation of occupancies. The fire barrier sepa
rating inixed 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 1-hour fire
resistance-rated incidental use area separations as required by 
Table 302.1. l in buildings of Types IIB, IIIB and VB construc
tion. Hollow vertical spaces within the fire barrier wall shall be 
firestopped at every floor level. 

Exceptions: 

1. The maxitnu1n 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. Shaft enclosure shall be permitted to terminate at a top 
enclosure complying with Section 707.12. 

706.5 Exterior walls. Where exterior walls serve as a part of 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 length 
of the wall, and the maximum area of any single opening shall 
not exceed 120 square feet ( 11 m'). Openings in exit enclosures 
shall also comply with Section 1005.3.4. 

Exceptions: 

I. Openings shall not be limited to 120 square feet ( 11 
m') where adjoining fire areas are equipped through
out with an auto1natic sprinkler syste1n 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 
m2) or an aggregate width of 25 percent of the length 
of the wall where the opening protective assembly has 
been tested in accordance with ASTM E 119 and has a 
1ninin1u1n 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. 
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706.7.1 Prohibited penetrations. Penetrations into an exit 
enclosure shall only be allowed when permitted by Section 
1005.3.4.1. 

706.8 Joints. Joints made in or between fire barriers shall co1n
ply with Section 712. 

706.9 Ducts and ail' 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
se1nblies. 

707 .2 Shaft enclosure required. Openings through a 
floor/ceiling assembly shall be protected by a shaft enclosure 
complying with this section. 

Exceptions: 

I. A shaft enclosure is not required for openings totally 
within an individual 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 
NFPA 13. In other than Groups B and M, this 
application is li1nited to openings that do not 
connect inore than four stories. 

2.2. Where the opening is protected by approved 
power-operated auto1natic 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 s1noke 
detector installed in accordance with Section 
907. I 0 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 
therefro1n. 

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 n1alls or 
atriums. 

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

7. In other than Groups I-2 and I-3, a shaft enclosure is 
not required for a floor 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 1005.3.2. 

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 l1onsprinklered 
floors in any occupancy. 

7 .6. Is separated fro1n floor openings serving other 
floors by construction confonning to required 
shaft enclosures. 

8. A shaft enclosure is not required for auton1obile 
ramps in open parking garages and enclosed parking 
garages constructed 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 shaft enclosure 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-resistance rating. Shaft enclosures including exit 
enclosures shall have a fire-resistance rating of not less than 2 
hours where connecting four stories or 1nore and l 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 f!omiceiling 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 ele1nent supported. Hollow vertical 
spaces within the shaft enclosure construction wall shall be 
firestopped at every floor level. 

707 .6 Exterior walls. Where exterior wa11s serve as a part of a 
required shaft enclosure, such walls shall comply with the re-

8-84 

FIRE-RESISTANCE-RATED CONSTRUCTION 

quirements of Section 704 for extedor walls and the fire
resistance-rated enclosure requiren1ents sha11 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. 

707.7.1 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. 

707.8.1 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. 

707.11 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. Ter1ninate 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. Be protected by approved fire dampers installed in accor
dance with their listing at the lowest floor level within the 
shaft enclosure. 

Exceptions: 

1. The fire-resistance-rated room separation is not re
quired provided there are no openings in or penetra
tions of the shaft enclosure 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. l for 
draftstopping, or the room shall be provided with an 
approved automatic fire-suppression systen1. 

2. A shaft enclosure containing a refuse chute or laundry 
chute shall not be used for any other purpose and shall 
terminate in a roon1 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 penetrations through the 
shaft enclosure to the interior of the building. 

707.12 Enclosure at the top. 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. 

707.13 Refuse and laundry chutes. Refuse and laundry 
chutes, access and tennination 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 chute enclosures. 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 fro1n access rooms and termination roo1ns, 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
n1atic-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 
less than 3/4 hour and shall be self-closing or automatic-clos
ing upon the detection of smoke. 

707.13.4 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 shall be protected by opening 
protectives having a fire-protection rating of not less than 3/ 4 

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. 

707 .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 systen1 shall be installed in accor
dance with Section 903.2.12.2. 

707.14 Elevator and dumbwaiter shafts. Elevator hoistway 
and du1nbwaiter 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 
least 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. Elevators 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 frre 
department vehicle access, lobby separation is not 
required where the building, including the lobby 
and cmridors leading to the lobby, is protected by 
an automatic sprinkler system installed throughout 
in accordance with Section 903.3.1.1 or 903.3.1.2. 

SECTION708 
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: 

I. Walls separating dwelling units. 

2. Walls separating guestrooms in occupancies in 
Group R-1. 

3. Walls separating tenant spaces in covered mall buildings. 

4. C011·idor 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: 

I. Corridor walls as permitted by Table 1004.3.2.1. 

2. Dwelling unit and guestroom separations in buildings 
of Types IIB, IIIB and VB construction shall have 
fire-resistance ratings of not less than 1/ 2 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 assembly 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 lhe partitions are not continuous to the deck, and 
where constructed of co1nbustible conshuction, 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.l 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 1nini-
1num 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 
tenninate at the upper 1ne1nbrane of such ceiling as
sembly. 

4. The fire partition separating tenant spaces in a n1all, 
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 assen1bly. 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 m2) or above every two dwell
ing units, whichever is smaller. 

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. l.l or 903.3.1.2 provided that au
to111atic sprinklers are installed in con1bustible 
floor/ceiling and roof/ceiling spaces. 

708.5 Exterior walls. Where exterior walls serve as a part of a 
required fire-resistance-rated enclosure, such walls shall co111-
ply with the requirements of Section 704 for exterior walls and 
the fire-resistance-rated enclosure require111ents shall not ap
ply. 

708.6 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 ban'iers shall be of materials permit
ted by the building type of construction. 

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

Exception: S111oke barriers constructed of minimu111 0.10-
ineh thick (2.5 mm) steel in Group I-3 buildings. 

709.4 Continuity. Smoke barriers shall form an effective mem
brane continuous frotn 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 structural 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: Sn1oke 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.S Openings. Openings in a smoke barrier shall be pro
tected in accordance with Section 714. Opening protectives 
shall have a minimu111 fire-protection rating of 20 ininutes. 

Exception: In Group I-2, where such doors are installed 
across corridors, a pair of opposite-swinging doors without 
a center 1nullion shall be installed having vision panels with 
approved fire-resistance-rated glazing 111aterials in ap
proved fire-resistance-rated fra111es, 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 shall have head and jamb stops, astra
gals or rabbets at 1neeting edges and auto111atic-closing de
vices. Positive-latching devices are not required. 

709.6 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 openings. Penetrations by duct 
and air transfer 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 con1ply 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 assembly 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 guestroon1s shall be a n1inimun1 of 1-hour fire-resis
tance-rated construction. 

Exception: Dwelling unit and guestroo111 separations in 
buildings of Types IIB, IIIB, and VB construction shall have 
fire-resistance ratings of not less than 1/ 2 hour in buildings 
equipped throughout with an auto1natic sprinkler syste1n in 
accordance with Section 903.3.l.l. 

710.3.l Ceiling panels. Where the weight of lay-in ceiling 
panels, used as part of fire-resistance-rated floor/ceiling or 
roof/ceiling asse1nblies, is not adequate to resist an upward 
force of I psf ( 48 Pa), wire or other approved devices shall 
be installed above the panels to prevent vertical displace-
1nent 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 assemblies listed for such purpose. 

710.3.2 Unusable space. In I-hour fire-resistance-rated 
floor construction, the ceiling me1nbrane is not required to 
be installed over unusable crawl spaces. In 1-hour 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 continuous 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 strnctural integrity 
of the fire-resistance-rated roof construction is 1naintained. Un
protected skylights shall not be permitted in roof construction 
required to be fire-resistance rated in accordance with Section 
704. I 0. 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 
hmizontal assemblies shall comply with Section 712. The void 
created at the intersection of a floor/ceiling asse1nbly and an ex
terior curtain wall asse1nbly shall be protected in accordance 
with Section 712.4. 

710.7 Ducts 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 shalI govern the 
materials and methods of construction used to protect through 
penetrations and inembrane penetrations. 

711.2 Installation details. Where sleeves are used, they shall 
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 asse1nbly penetrated shall 
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be protected in accordance with this section. Insulation and 
coverings on or in the penetrating item shall not penetrate the 
assembly unless the specific matetial used has been tested as 
part of the assembly in accordance with this section. 

711.3 Fire-resistance-rated \Valls. 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 penetrating items are steel, fer
rous or copper pipes or steel conduits) the annular space 
between the penetrating iten1 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 maxitnum 6-inch (152 n1m) nominal 
dia1neter and the opening is a 1naxiinun1 144 
square inches (0.0929 in2), concrete, grout or mor
tar shall be permitted where installed the full thick
ness of the wall or the thickness required to 
inaintain the fire-resistance rating; or 

2. The material used to fill the annular space shall 
prevent the passage of fla1ne and hot gases suffi
cient to ignite cotton waste where subjected to 
ASTM E 119 time temperature fire conditions un
der a minimun1 positive pressure differential of 
0.0 I 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 asse1nbly. 

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 0.0 I 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. I. Where walls and parti
tions are required to have a n1initnu1n 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 m2) in area provided the total area 
of such openings does not exceed l 00 square 
inches (0.0645 m2) for any lOO square feet (9.29 
m2) 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 a horizontal distance of not less than the 
depth of the wall cavity where the wall cav-

B-87 



711.3.3 - 711.4.3.1 

ity is filled with cellulose loose-fill or min
eral fiber insulation; 

1.3. By solid fire-blocking in accordance with 
Section 716.2. l; 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 
firn 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. 
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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 1naterials that 
prevent the passage of flaine 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 titne 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') in any 100 square feet (9.3 m') of floorarea. 

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. 

711.4.2 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 1-hourfire-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, tubes, 
vents, concrete, or 1nasonry 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 mm2) 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 inst met ions 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. 

711.4.3 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.l 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 
items 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. 

SECTION712 
FIRE-RESISTANT JOINT SYSTEMS 

712.1 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 for a 
time period not less than the required fire-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 floor/ceiling 
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 volu1ne of the atrium for 
smoke control purposes. 

4. Floors within malls. 

5. Floors within open parking structures. 

6. Mezzanine floors. 

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

8. 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 
ASTME 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 in1pair its ability to accommodate 

2002 WISCONSIN ENROLLED COMMERCIAL BUILDING CODE 

711.4.3.2-713.2.2 

expected building movements and to resist the passage of fire 
and hot gases. 

712.3 [Comm 62.0712] Fire test criteria. Fire-resistant joint 
systems shall be tested in accordance with the requirements of 
UL 2079. Nonsymrnetrical 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 forinteiior fire exposure only. 

712.4 Exterior curtain walVfloor 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-ten1perature fire conditions under a minirnu1n positive 
pressure differential of 0.0 I 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 
FIRE-RESISTANCE RATING OF 

STRUCTURAL MEMBERS 

713.1 Reqnirements. 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 structural 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, trusses, 
bea1ns, 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 sttuctural 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
u1nns require a fire-resistance rating, the entire column, 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 continuous fro1n 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 asseinbly has the required fire resistance. 

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

713.2.5 Reinforcing. Thickness of protection for concrete 
or masonry reinforce1nent shall be measured to the outside 
of the reinforce111ent except that stirrups and spiral rein
force1nent ties are pennitted to project not inore 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 einbedded in the re
quired fire protective covering of a structural inen1ber that is re
quired to be individually encased. 

713.4 Impact protection. Where the fire protective cover
ing of a structural 1ne1nber is subject to in1pact da1nage from 
1noving vehicles, the handling of nierchandise or other activ
ity, the fire protective covering shall be protected by corner 
guards or by a substantial jacket of 1netal or other 
noncon1bustible nlaterial to a height adequate to provide full 
protection, but not less than 5 feet (1524 mm) from the fin
ished floor. 

713.5 Exterior structural members. Structural ine1nbers lo
cated in exterior walls or along the outer lines of a building or 
structure shall be protected as required by Table 60 l for exte
rior load-bearing walls based on the type of construction. 
Structural fraine ele1nents in an exterior wall that is located 
where openings are not permitted or where protection of open
ings is required shall be protected against external fire exposure 
as required for exterior bearing walls or the structural frame, 
whichever is greater. 

713.6 Bottom flange pl'otection. Fire protection is not re
quired at the botto1n flange of lintels, shelf angles and plates, 
spanning not more than 6 feet ( 1829 mm) whether part of the 
structural fratne or not, and fro1n the botton1 flange of lintels, 
shelf angles and plates not part of the structural fran1e, regard
less of span. 

SECTION 714 
OPENING PROTECTIVES 

714.1 General. Opening protectives required by other sections 
of this code shall con1ply with the provisions of this section. 

714.2 Fire dool' and shuttel' assemblies. Approved fire door 
and fire shutter asse1nblies shall be constructed of any 1naterial 
or asse1nbly of con1ponent materials that conforms to the test 
requirements of Section 714.2.l, 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: 

I. Labeled protective assemblies that conform to the re
quirements of this section or UL lOA, UL 14B and UL 
14C for tin-clad fire door asse111blies. 

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 3b 
than l hour 2 11/2 

l 'J, J l/2 

Fire barriers of I-hour fire-resistance-
rated construction: 

Shaft and exit enclosure walls 1 1 
Other fire barriers 1 3/4 

Fire partitions: 
Exit access corridor enclosure wall 1 I/ " 3 
Other fire partitions I 3/4 

Exterior walls 3 Jl/2 
2 I'!, 
I 3/4 

a, For testing requirements, see Section 714.2.3. 
b. 1\vo doors, each with a fire-protection rating of 1.5 hours, 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 I OC. 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 doors, includ
ing swinging elevator doors, shall be tested in accordance 
with NFPA 252 or UL !OB. The pressure in the furnace shall 
be 1naintained as nearly equal to the atn1ospheric 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 minimu1n fire-protection rating of 
20 1ninutes where located in corridor walls or smoke barrier 
walls having a fire-resistance rating in accordance with Ta
ble 714.2 shall be tested in accordance with NFPA 252 or 
UL I QC without the hose stream test. If a 20-minute fire 
door or fire door assen1bly contains glazing n1aterial, the 
glazing 1naterial in the door itself shall have a n1initntnn fire
protection rating of20 minutes and be exe1npt from the hose 
strea1n 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 require1nents 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 asse1nbly. The air leakage rate of the door assem
bly shall not exceed 3.0 cfm per square foot (0.01524 
m3/slm2) 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: 

1. Viewports that require a hole not larger 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 l,700°F (927°C). 

2. Corridor doors in occupancies of Group 1-2 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 auditorium 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 Dool's in exit enclosures. Fire door assemblies in 
exit enclosures shall have a maxitnum 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 maximu1n transmitted temperature end 
point is not required in buildings equipped throughout 
with an auto1natic sprinkler system installed in accor
dance with Section 903.3.1.1or903.3.1.2. 

714.2.4.1 Glazing in doors. Fire-protection-rated glaz
ing in excess of 100 square inches (0.065 m2) shall be 
pern1itted 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 maxitnum 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 labeled by an approved agency. 

714.2.5.1 Labeling requirements. Fire doors shall be 
labeled showing the na1ne of the manufacturer, 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 maximum 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 shall be applied at the factory 
where fabrication and asse1nbly are perfonned. 
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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, inateri
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 requiren1ents in Sec
tion 714.2 shall be permitted in fire door assemblies. 

714.2.6.1 Size limitations. Wired glass used in fire doors 
shall 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 1nore than 100 square 
inches (0.065 m2) without a dimension exceed
ing 10 inches (254 mm). 

2. Fire-protection-rated glazing shall not be in
stalled in fire doors having a 11/ 2-hour fire pro
tection rating intended for installation in fire 
barriers, unless the glazing is not 1nore than 100 
square inches (0.065 m2) 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 na111e 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 itnpact in hazardous locations shall 
comply with Chapter 24. 

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

Exception: Fire doors located in con1mon walls separat
ing guestrooms in Group R-1 hotels and motels shall be 
permitted without auto1natic-closing or self-closing de
vices. 

714.2.7.1 Latch required. Unless otherwise specifically 
pern1itted, 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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714.2.7.2Automatic-closing fire door assemblies. Au
tomatic-closing fire door asse1nblies 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 
automatic-closing by the actuation of s1noke 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 JO-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
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. 

6. Doors installed in a fire wall in accordance with 
Section 705 .8. 

714.2.7.4 Doors in pedestrian ways. Vertical sliding or 
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-rnted 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 protection shall 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 1ninutes of a test, the pressure in the 
furnace shall be adjusted so at least two-thirds of the test 
specimen is above the neutral pressure plane, and the neutral 
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pressure 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 
1nembers fabricated by pressing, mitering, riveting, inter
Iocldng or welding and having provision for glazing with 1/ 4 

inch (6.4 mm) wired glass where securely installed in the 
building construction and glazed with 1/ 4 inch (6.4 mm) la
beled wired glass shall be deemed to meet the requirements 
for a 3/ 4-hour fire window assembly. Wired glass panels shall 
conform to the size limitations set forth in Table 714.3.2. 

TABLE 714.3.2 
LIMITING SIZES OF WIRED GLASS PANELS 

OPENING FIRE MAXIMUM MAXIMUM 
PROTECTION MAXIMUM AREA HEIGHT WIDTH 

RATING (square Inches) (inches) (inches) 

3 hours 0 0 0 

11
/ 2-hour doors in 

0 0 0 exterior walls 

1 and 1 1 /~ hours 100 33 10 
3
/, hour 1,296 54 54 

20 minutes Not Limited Not Limited Not Limited 

Fire window 
1,296 54 54 

asse1nblies 

For SI: 1inch=25.4 mn1, 1 square inch= 645,2 1n1n2. 

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 mm) shall be protected with 
materials to afford the same fire-resistance rating as re
quired for the wall construction in which the protective is lo
cated. 

714.3.6 Interior fire window assemblies. Fire-protection
rated glazing used in fire window asse1nblies located in fire 
partitions and fire barriers shall be limited to use in assen1-
blies with a maximum fire-resistance rating of l 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 roon1. 

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 asse1nbly having a fire-protection rating 
of not less than 11/ 2 hours. Exterior openings required to be 
protected by Section 704.8, where located in a wall required 
by Table 602 to have a fire-resistance rating of 1 hour, shall 
be protected with an assembly having a fire-protection rat
ing of not less than 3/ 4 hour. Exterior openings required to be 
protected by Section 704.9 or 704. IO shall be protected with 
an assembly having a fire-protection rating of not less than 
3/ 4 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 3/ 4 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 asse1nblies 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 Installation. 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 require1nents 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 inte1fere with the operation of a required 
smoke control system in accordance with Section 909, ap
proved alternative protection shall be utilized. 

715.2.2 Hazardons exhaust ducts. Fire dampers for haz
ardous exhaust duct systems shall comply with the Intema
tiona/ Mechanical Code. 

715.3 Damper testing and ratings. Dampers shall be listed 
and bear the label of an approved testing agency indicating 
co1npliance with the standards in this section. Fire dampers 
shall comply with the requirements of UL 555. Only fire damp
ers labeled foruse in dynamic systems shall be installed in 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 555S. 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.l 
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 
l.5 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 
50°F (10°C) above the normal temperature within 
the duct system, but not less than l 60°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 50°F (10°C) above the maxi
mum s1noke control system designed operating 
temperature, or a maximum temperature of 350°F 
(177°C). The temperature shall not exceed the UL 
555S degradation test temperature rating for a 
combination f1re/s1noke damper. 

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

715.3.2.1 Smoke damper actnation methods. 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, asap
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 n1inimum velocity to operate. 

2. Where a datnper 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 syste111 installed in the corridor. 

5. Where a total-coverage s1noke detector system is 
provided within areas served by an HVAC systen1, 
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 pennit inspection and 1naintenance of the damper 
and its operating parts. The access shall not affect the integrity 
of fire-resistance-rated assetnblies. 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 suitable for the required duct 
construction. 

715.5 Where required. Fire dampers, smoke dampers, combi
nation fire/s1noke da1npers and ceiling radiation da1npers shall 
be provided at the locations prescribed in this section. Where 
an assen1bly is required to have both fire da1npers and smoke 
da1npers, combination fire/s1noke datnpers or a fire datnper and 
a smoke 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 datnpers 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 dan1pers in
stalled in accordance with their listing. 

Exception: Fire dan1pers are not required at penetrations 
of fire barriers where any of the following apply: 

I. Penetrations are tested in accordance with ASTM 
E 119 as part of the fire-resistance rated assembly. 

2. Duels 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
te111s, have a required fire-resistance rating of 1 
hour or less, are in areas of other than Group Hand 
are in buildings equipped throughout with an auto-
111atic sprinkler syste1n 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. 
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715.5.3.1 Penetrations of shaft enclosures. Shaft en
closures that are pennitted to be penetrated by ducts and 
air transfer openings shall be protected with approved 
fire and smoke da1npers installed in accordance with 
their listing. 
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Exception: Fire da1npers are not required at penetra
tions of shafts where: 

1. Steel exhaust subducts extend at least 22 inches 
(559 mm) vertically in exhaust shafts provided 
there is a continuous ahflow upward to the out
side. 

2. Penetrations are tested in accordance with 
ASTM E 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 909. 

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 
dan1pers 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
to111atic sprinkler syste1n in accordance with Sec
tion 903.3.1.1or903.3.1.2. 

2. The duct syste111 is constructed of approved n1ateri
als in accordance with the lnternaao11al Mechani
cal Code and the duct penetrating the wall 1neets 
all of the following miniinum require1nents: 

2.1. The duct shall not exceed 100 square 
inches (0.06 m2). 

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

2.3. The duct shall not have openings that co1n
rnunicate the corridor with adjacent spaces 
or roo1ns. 

2.4. The duct shall be installed above a ceiling. 

2.5. The duct shall not tenninate 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 s1noke shall be provided at each 
point a duct or air transfer opening penetrates a corridor 
enclosure required to have s111oke and draft control doors 
in accordance with Section 714.2.3. 

Exceptions: 

1. S111oke da1npers are not required where the 
building is equipped throughout with an ap
proved stnoke-control syste111 in accordance 
with Section 909, and smoke dan1pers are not 
necessary for the operation and control of the 
systen1. 

2. S1noke da111pers are not required in corridor 
penetrations where the duct is constructed of 
steel not Jess 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 bal'l'iel's. 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 s1noke barrier. 

Exception: Smoke da1npers are not required where the 
openings in ducts are li1nited to a single s1noke co1npa1t
ment and the ducts are constructed of steel. 

Comm 62.0715 Exception: Smoke dampers are not re
quired in Group 1-2 duct penetrations of s1noke barriers 
in fully ducted HVAC systems. 

715.6 Hol'izontal assemblies. Penetrations by ducts and air 
transfer openings of a floor, floor/ceiling asse1nbly 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 Thl'ough peuetl'ations. 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 pern1itted without shaft enclosure protec
tion provided a fire damper is installed at the floor line. 

715.6.2 Membrane penetrations. Where duct systems 
constructed of approved materials in accordance with the 
International Mechanical Code penetrate a ceiling of a fire
resistance-rated floor/ceiling or roof/ceiling asse1nbly, 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 constructed in accordance 
with the details listed in a fire-resistance-rated assetnbly 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 da1npers are not necessary in order to 1naintain the 
fire-resistance rating of the assen1bly. 

715.6.3 Nonfire-resistance-rated assemblies. Duct sys
tems constructed of approved inaterials in accordance with 
the International Mechanical Code that penetrate nonfire
resistance-rated floor assen1blies and that connect not 1nore 
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 
nonco1nbustible material to resist the free passage of flame 
and the products of combustion. Duct systen1s constructed 
of approved 1naterials in accordance with the International 
Mechanical Code that penetrate nonfire-resistance-rated 
floor assemblies and that connect not inore than three stories 
are permitted without shaft enclosure protection provided 
that the annular space between the assen1bly and the pene
trating duct is filled with an approved nonco1nbustible 1nate-
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rial to resist the free passage of flame and the products of 
con1bustion, and a fire dan1per is installed at each floor line. 

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

715. 7 Flexible ducts and ail' connectors. 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.l Genel'al. Fireblocking and draftstopping shall be in
stalled in co1nbustible concealed locations in accordance with 
this section. Fireblocking shall comply with Section 716.2. 
Draftstopping in floor/ceiling spaces and attic spaces shall 
comply with Sections 716.3 and 716.4, respectively. The per
ntltted use of combustible materials in concealed spaces of 
noncombustible buildings shall be limited to the applications 
indicated in Section 716.5. 

716.2 Fireblocking. Jn 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 Fil'eblocking materials. Fireblocking shall consist 
of 2-inch (51 mm) nominal lumber or two thicknesses of!
inch (25 mm) nominal lumber with broken lap joints or one 
thickness of 0. 719-inch (18.3 mm) wood structural panel 
with joints backed by 0.719-inch (18.3 mm) wood structural 
panel or one thickness of 0.75-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 installed 
in such a manner as to be securely retained in place shall be 
permitted as an acceptable fire block. Loose-fill insulation 
material shall not be used as a fire block unless specifically 
tested in the form and 1nanner intended for use to demon
strate its ability to remain in place and to retard the spread of 
fire and hot gases. The integdty offire blocks shall be main
tained. 

716.2.1.1 Double stnd walls, Batts or blankets of min
eral or glass fiber or other approved nonrigid materials 
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 stud walls and partitions, in
cluding furred spaces, at the ceiling and floor levels and at 
JO-foot (3048 mm) intervals both vertical and horizontal. 

716.2.3 Connections between hol'izontal and vel'tical 
spaces. Fireblocking shall be provided at interconnections 
between concealed vertical stud wall or partition spaces and 
concealed horizontal spaces created by an asse1nbly of floor 
joists or trusses, and between concealed vertical and hori
zontal spaces such as occur at soffits, drop ceilings, cove 
ceilings and sitnilar 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 fireplaces 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 of20 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 tninimum 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 mm) at any point. 

2.3. Other approved noncombustible tnaterials. 

716.2.7 Concealed sleeper spaces. Where wood sleepers 
are used for laying wood flooring on 111asonry or concrete 
fire-resistance-rated floors, the space between the floor slab 
and the underside of the wood flooring shall be filled with an 
approved material to resist the free passage of fla1ne and 
products of con1bustion 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 
co1nmunication under the flooring between adjoining 
rooms. 

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 
bowling facility. 

716.3 Draftstopping in floors. In combustible construction, 
draftstopping shall be installed to subdivide flomiceiling as-
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semblies in the locations prescribed in Sections 716.3.2 
through 716.3.3. 

716.3.1 Draftstopping materials. Draftstopping materials 
shall not be less than 0.5-inch (12.7 mm) gypsum board, 
0.375-inch (9.5 mm) wood stmctural panel, 0.375-inch (9.5 
mm) 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 shall 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 m2). 

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 
installed above, and in line with, tenant and dwelling unit 
separation walls that do not extend to the underside of the 
roof sheathing above. 

Exceptions: 

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

2. Draftstopping is not required in buildings 
equipped throughout with an automatic sprinkler 
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 m2) 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 m2). 

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 II 
construction. Combustibles shall not be permitted in con
cealed spaces of buildings of Type I or II construction. 

Exceptions: 

L Combustible tnaterials in accordance with Section 
603. 

2. Combustible matedals complying with Section 602 
of the International 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 permitted 
within concealed ceiling spaces where installed in ac
cordance with the International Mechanical Code 
and the lntemational Plumbing Code. 

SECTION 717 
FIRE-RESISTANCE REQUIREMENTS 

FOR PLASTER 

717.1 Thickness of plaster. The minimum thickness of gyp
sum plaster or portland ce1nent 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 I inch (25.4 mm) of portland cement sand plaster. 

717.3 Noncombustible furring. In buildings of Types I and II 
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 0.75 inch (19. l mm) 
fro1n the outer su1face 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 orportland cement plaster is 
permitted to be substituted for 0.5 inch (12.7 mm) of the re
quired poured concrete protection, except that a miniinum 
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 columns 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 
ASTM E 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 
atmosphedc conditions shall not be permitted. 

Exceptions: 

1. Fiberboard insulation shall comply with Chapter 23. 

2. Foam plastic insulation 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 type 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 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. 

718.2.1 Facings. Where such materials are installed in con
cealed spaces in buildings of Type III, IV or V constrnction, 
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 smface of the ceiling, wall or floor fin
ish. 

718.3 Exposed installation. Insulating materials, where ex
posed as installed in buildings of any type of constrnction, 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 requiremenls 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 centilneter 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 CANfULC S 102.2. 

Exception: Cellulose loose-fill insulation shall not be re
quired to comply with this test method, provided such insu
lation complies with the require1nents 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 insnlation. Cellulose loose-fill insu
lation shall comply with CPSC 16 CFR, 1209 and CPSC 16 
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 inore than 25 and a s1noke-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 ele1nents. The ma
terials ofconstruction listed in Tables 719.1(1), 719.1(2), and 
719. l (3) shall be assu111ed to have the fire-resistance ratings 
prescribed therein. Where tnaterials that change the capacity 
for heat dissipation are incorporated 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 ti111e period is not reduced. 

719.1.1 Thickness of protective coverings. The thickness 
of fire-resistant inaterials 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 tnaterials 
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 e1nbedded in transverse joints of unit n1asonry 
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 
colun1ns shall be reinforced at the edges of such tnetnbers 
with wire ties of not less than 0.18 inch ( 4.6 mm) in diameter 
wound spirally around the colun1ns on a pitch of not more 
than 8 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.l.5 Bonded prestressed concrete tendons. For mem
bers having a single tendon or more than one tendon in
stalled with equal concrete cover measured frotn 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: 

I. The clearance fron1 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 m2) 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 1naterials is established by calculations. These 
procedures apply only to the infonnation contained in this sec
tion and shall not be otherwise used. The calculated fire resis
tance of concrete, concrete masonry, and clay inasonry 
assemblies shall be permitted in accordance with AC! 
216.1/TMS 0216.1. 

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

CERAMIC FIBER BLANKET. A mineral wool insula
tion material tnade of ahunina-silica fibers and weighing 4 
to 10pcf(64to 160kg/m3). 

CONCRETE, CARBONATE AGGREGATE. Concrete 
111ade with aggregates consisting mainly of calcium or mag
nesium carbonate, such as litnestone or dolon1ite. 

CONCRETE, CELLULAR. A lightweight insulating 
concrete made by inixing a preforn1ed foam with portland 
cement slurry and having a dry unit weight of approxhnately 
30 pcf ( 480 kg/m3). 

CONCRETE, LIGHTWEIGHT AGGREGATE. Con
crete made with aggregates of expanded clay, shale, slag, or 
slate or sintered fly ash, and weighing 85 to 115 pcf (1360 to 
1840 kg/m3). 
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STRUCTURAL 
PARTS TO BE ITEM 
PROTECTED NUMBER 

1-1.1 

1-1.2 

1-1.3 

1-1.4 

1-1.5 

1-1.6 

1-.2.1 

1-3. 1 

1-3.2 

1-3.3 

l. Steel columns 
and all of 
primary tn1sses 1-3.4 

1-4.1 

1-5.l 

1-6.1 

1-6.2 

1-6.3 

1-6.4 

TABLE 719.1(1) 
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS 

FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALSm 

INSULATING MATERIAL USED 

Carbonate, lightweight and sand-lightweight aggregate concrete, men1bers 6" x 6" or 
greater (not including sandstone, granite and siliceous gravel)." 

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

Carbonate, lightweight and sand-lightweight aggregate concrete, men1bers 
12" x 12"or greater (not including sandstone, granite and siliceous gravel)." 

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

Siliceous aggregate concrete and concrete excluded in Item 1- t. I, 1nembers 8" x 8" 
or greater.a 

Siliceous aggregate concrete and concrete excluded in Item 1-1.1, members 
12" x 12" or greater.' 

Clay or shale brick with brick and mortar fill." 

4" hollow clay tile in two 2" layers; 11/' mo1tar between tile and column; 3l8"metal 
mesh 0.046" wire diameter in horizontal joints; tile fill." 

2" hollow clay tile; 314" n101tar between tile and column; 31/'metal 1nesh 0.046" wire 
diameter in horizontal joints; limestone concrete fill;a plastered with '/4" gypsu1n 
plaster. 

2" hollow clay tile with outside wire ties 0.08" dia1neter at each course of tile or 31/' 
metal mesh 0.046" diameter wire in horizontal joints; limestone or trap-rock concrete 
fill 1 extending 1" outside column on all sides 

2" hollow clay tile with outside wire ties 0.08" diameter at each course of tile with or 
without concrete fill; 31/' mortar between tile and column. 

Cement plaster over metal lath \Vire tied to .il4" cold-rolled vertical channels \Vith 
0.049-inch (No. 18 B.W. gage) wire ties spaced 3" to 6" on center. Plaster mixed 
1 :2 112 by volume, cement to sand. 

Vermiculite concrete, 1 :4 mix by volu1ne over paperbacked wire fabric lath wrapped 
directly around column with additional 2" x 2" 0.065-inchl0.0651 inch (No. 16116 
B.W. gage) \Vire fabric placed 31/' 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. 

Perlite or vermiculite gypsum plaster over metal lath wrapped around colu1nn and 
fun·ed t 11/' 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. 

Perlite or vermiculite gypsu111 plaster over self-furring metal lath wrapped directly 
around column, lapped 1" and tied at 6" intervals with 0.049 inch (No. 18 B.W. gage) 
wire. 

Perlite or vermiculite gypsum plaster on metal lath applied to 31/' cold-rolled 
channels spaced 24 inches apart vertically and wrapped flat wise around colun111. 

Perlite or vermiculite gypsum plaster over two layers of 112" plain full-length gypsum 
lath applied tight to column flanges. Lath wrapped with l" hexagonal n1esh 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 n1ix for the second coat shall 
not exceed 100 pounds of gypsum to 2112 cubic feet of aggregate for the 3-hour 
syste1n. 

(continued) 
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MINIMUM THICKNESS OF 
INSULATING MATERIAL 
FOR THE FOLLOWING 

FIRE-RESISTANCE 
PERIODS (Inches) 

4 3 2 1 
hour hour hour hour 

211, 2 l1/2 1 

2 I l/2 1 1 

111, 1 1 1 

3 2 1112 1 

211, 2 1 1 

2 1 1 1 

331, - - 2114 

4 - - -

3 - - -

- - 3 -

- - - 2 

- - 2112b 'I, 

2 - - -

l ll2 1 - -

1314 J 31s 1 -

tll2 - - -

2112 2 - -
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STRUCTURAL 
PARTS TO BE ITEM 
PROTECTED NUMBER 

1-6.5 

1-7.1 

l. Steel coltunns 1-7.2 
and all of 
primary trusses 
(continued) 

1-7.3 

1-8.1 

2-1.1 

2. Webs or 2-1.2 
flanges of 
steel bean1s 
and girders 

2-2.1 

2-3.1 
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TABLE 719.1(1)-continued 
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS 

FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALSm 

INSULATING MATERIAL USED 

Perlite or venniculate gypsu111 plaster over one layer of 1/ 2
11 plain full-length gypsum 

lath applied tight to colun1n flanges. Lath tied with doubled 0.049 inch (No. 18 B.W. 
gage) wire ties spaced 23" on center and scratch coat wrapped with 1" hexagonal 
mesh 0.035 inch (No. 20 B. W. gage) wire fabric. For three-coat work, the plaster 1nix 
for the second coat shall not exceed 100 pounds of gypsum to 2 1

/, cubic feet of 
aggregate. 

Multiple layers of 1!/' gypsum wallboard" adhesivelyd secured to column flanges and 
successive layers. Wallboard applied without horizontal joints. Corner edges of each 
layer staggered. Wallboard layer below outer layer secured to colun1n with doubled 
0.049 inch (No. 18 B.W. gage) steel wire ties spaced 15" on center. Exposed co111ers 
taped and treated. 

Three layers of 518" Type X gypsun1 wallboard.c First and second layer held in place 
by 11/' dian1eter by 1318" long ring shank nails with ~1 16" diameter heads spaced 24" on 
center at corners. Middle layer also secured with n1etal straps at mid-height and 18" 
fron1 each end, and by 1netal corner bead at each corner held by the 1netal straps. 
Third layer attached to corner bead with 1" long gypsu1n wallboard screws spaced 
12" on center. 

Three layers of
5l8" Type X gypstnn wallboard,c each layer screw attached to 151/' 

steel studs 0.018 inch thick (No. 25 carbon sheet steel gage) at each corner of 
coltnnn. Middle layer also secured with 0.049-inch (No. 18 B.W. gage) double-strand 
steel wire ties, 24" on center. Screws are No. 6 by l" spaced 24" on center for inner 
layer, No. 6 by I 51/' spaced l 2"on center for n1iddle layer and No. 8 by 2 11/' spaced 
12" on center for outer layer. 

Wood-fibered gypsun1 plaster 1nixed 1: 1 by weight gypsum-to-sand aggregate 
applied over nletal lath. Lath lapped 1" and tied 6" on center at all end, edges and 
spacers with 0.049-inch (No. 18 B.W. gage) steel tie wires. Lath applied over 11/' 
spacers made of )I/' furring channel with 2" legs bent around each corner. Spacers 
located 1" fro1n top and botto1n of 1nember and a n1axin1un1 of 40" on center and 
wire tied with a single strand of0.049-inch (No. 18 B.W. gage) steel tie wires. 
Corner bead tied to the lath at 6" on center along each corner to provide plaster 
thickness. 

Carbonate, lightweight and sand-lightweight aggregate concrete (not including 
sandstone, granite and siliceous gravel) with 3" or finer inetal n1esh placed l" fron1 
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 Ite1ns 2-1. l with 3" or finer 
n1etal n1esh placed I" fro1n 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. 

Cen1ent plaster on metal lath attached to 31/' cold-rolled channels with 0.049 inch 
(No. 18 B.W. gage) wire ties spaced 3" to 6" on center. Plaster 1nixecl 1:2 1li by 
volu1ne, cen1ent to sand. 

Vermiculite gypsum plaster on a n1etal lath cage, wire tied to 0.165 inch diameter 
(No. 8 B.W. gage) steel wire hangers wrapped around bean1 and spaced 16" on 
center. Metal lath ties spaced approxilnately 5" on center at cage sides and botton1. 

(continued) 

MINIMUM THICKNESS OF 
INSULATING MATERIAL 
FOR THE FOLLOWING 

FIRE-RESISTANCE 
PERIODS (inches) 

4 3 2 1 
hour hour hour hour 

- 2 - -

- - 2 1 

- - 1118 -

- 1118 - -

- - J 518 -

2 1112 1 1 

2112 2 1112 1 

- - 2112b 'I, 

- 'Is - -
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STRUCTURAL 
PARTS TO BE ITEM 
PROTECTED NUMBER 

2-4.1 

2. Webs or 
flanges of 
steel beams 
and girders 
(continued) 

2-4.2 

3. Bonded 
pretensioned 
reinforcement 

3-1.1 
reinforcement 
in prestressed 
concretec 

4-1.1 
4. Bonded or 

unbonded 
post-tensioned 
tendons in 
prestressed 
concretee, i 

4-1.2 

TABLE 719.1(1)-contlnued 
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS 

FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALSm 

INSULATING MATERIAL USED 

Two layers of 5/ 8" Type X gypsum wallboard0 are attached to U-shaped brackets 
spaced 24" on center. 0.018 inch thick (No. 25 carbon sheet steel gage) 1

5
/ 8" deep by 

1" galvanized steel runner channels are first installed parallel to and on each side of 
the top beam flange to provide a 1

/ 2v 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 out so that 15

/ 8" deep comer channels can be inserted without attachment parallel 
to each side of the lower flange. 
As an alternate, 0.021 inch thick (No. 24 carbon sheet steel gage) 111 x 2" runner and 
corner angles n1ay 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 

1
!/'-long No. 8 

self-drilling screws. The vertical legs of the U-shaped bracket are attached to the 
runners with one 1

/ 2" Jong No, 8 self-drilling screw. The co1npleted steel framing 
provides a 21

/
8

11 and l 1!/' space between the inner layer of wallboard and the sides and 
bottom of the steel bean1, respectively. The inner layer of wallboard is attached to the 
top 1unners and bottom corner channels or corner angles with 111/' -long No. 6 self-
drilling screws spaced 16" on center. The outer layer of wallboard is applied with 
13

//' -long No, 6 self-drilling screws spaced 8" on center. The bottom corners are 
reinforced with metal corner beads. 

Three layers of 5/
8
" Type X gypsum wallboardc attached to a steel suspension system 

as described immediately above utilizing the 0.018 inch thick (No. 25 carbon sheet 
steel gage) l" x 2" lower corner angles. The framing is located so that a 2

1
/ 8

11 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 wallboard are attached as described 
immediately above. A layer of0.035 inch thick (No. 20 B.W. gage) 1" hexagonal 
galvanized wire mesh is applied under the soffit of the middle layer and up the sides 
approxilnately 2". The n1esh is held in position with the No. 6 1

5
/ 8"-long screws 

installed in the vertical leg of the bottom corner angles. The outer layer of wallboard 
is attached with No. 6 2 1//'-long screws spaced 8" on center. One screw is also 
installed at the mid~depth of the bracket in each layer. Botto1n corners are finished as 
described above. 

Carbonate, lightweight, sand-lightweight and siliceous' aggregate concrete 
Beams or girders 

Solid slabsh 

Carbonate, lightweight, sand-lightweight and siliceous' aggregate concrete 
Unrestrained members: 

Solid slabsh 
Bean1s and girdersi 

8" wide 
greater than 12" wide 

Carbonate, lightweight, sand-lightweight and siliceous aggregate 
Restrained members:~ 

Solid slabsh 
Bean1s and girdersi 

8" wide 
greater than 12" wide 

(continued) 
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TABLE 719.1(1) 

MINIMUM THICKNESS OF 
INSULATING MATERIAL 
FOR THE FOLLOWING 

FIRE-RESISTANCE 
PERIODS (inches) 

4 3 2 1 
hour hour hour hour 

- - 11/4 -

- 111, - -

4' 3' 211, I 'I, 

2 J '/2 1 

- 2 111, -

411, 2112 131, 
3 21/2 2 J 1/o 

11/4 1 ''• -

211, 2 !3/4 -
2 13/.. t l/2 -
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TABLE 719.1(1) FIRE-RESISTANCE-RATED CONSTRUCTION 

STRUCTURAL 
PARTS TO BE 
PROTECTED 

5. Reinforcing 
steel in 
reinforced 
concrete 
columns, bean1s 
girders and 
trusses 

6. Reinforcing 
steel in 
reinforced 
concrete joists1 

7, Reinforcing and 
tie rods in floor 
and roof slabs1 

ITEM 
NUMBER 

5-1.1 

6-1.1 
6-1.2 

7-l.1 
7-1.2 

TABLE 719.1(1)-<:ontlnued 
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS 

FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALSm 

INSULATING MATERIAL USED 

Carbonate, lightweight and sand-lightweight aggregate concrete, 1nembers 12" or 
larger, square or round. (Size lin1it does not apply to beams and girders 1nonolithic 
with floors.) 
Siliceous aggregate concrete, tnembers 12" or larger, square or round. (Size limit 
does not apply to beams and girders monolithic with floors.) 

Carbonate, lightweight and sand-lightweight aggregate concrete. 
Siliceous aggregate concrete. 

Carbonate, lightweight and sand-lightweight aggregate concrete. 
Siliceous aggregate concrete. 

For SI: 1 inch= 25.4 mm, l square inch= 645.2 mn12, I cubic foot= 0.0283 n13. 
a. Reentrant parts of protected me111bers to be filled solidly. 
b. 1\vo layers of equal thickness with a 3/ 4-inch airspace between. 

MINIMUM THICKNESS OF 
INSULATING MATERIAL 
FOR THE FOLLOWING 

FIRE-RESISTANCE 
PERIODS (inches} 

4 3 2 1 
hour hour hour hour 

1112 1 !/2 111, l'/2 

2 11/2 111, 111, 

111, l1/4 1 'I, 
131, 11/2 1 'I, 

I 1 'I, 3/4 

l1/4 1 1 'I, 

c, For all 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 shall be 
permitted to be substituted for gypsun1 wallboard, provided attachment 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 111inin1um of 1/ 1cinch gypsum veneer plaster. 

d, An approved adhesive qualified under ASTM E 119. 
e. Where lightweight or sand-lightweight concrete having an oven-dry weight of 110 pounds per cubic foot or less is used, the tabulated 1ninimum cover shall be per-

1nitted to be reduced 25 percent, except that in no case shall the cover be less than 3/ 4 inch in slabs or 11/ 2 inches in beams or girders. 
f. For solid slabs of siliceous aggregate concrete, increase tendon cover 20 percent. 
g. Adequate provisions against spalling shall be provided by U-shapcd or hooped stirrups spaced not to exceed the depth of the me111ber with a clear cover of l inch. 
h. Prestressed slabs shall have a thickness not less than that required in Table 719.1(3) for the respective fire resistance time period. 
i. Fire coverage and end anchorages shall be as follows: Cover to the prestressing steel at the anchor shall be 1/ 2 inch greater than that required away fron1 the anchor. 

Minimmn cover to steel-bearing plate shall be 1 inch in beams and ~/4 inch in slabs. 
j. For beam widths between 8 inches and 12 inches, cover thickness shall be permitted to be detern1ined by interpolation 
k. Interior spans of continuous slabs, beams and girders shall be permitted to be considered restrained. 
I. For use with concrete slabs having a comparable fire endurance where nlembers are framed into the structure in such a manner as to provide equivalent perfor

mance to that of monolithic concrete construction. 
nl. Generic fire-resistance ratings (those not designated as PROPRIETARY* in the listing) in GA 600 shall be accepted as if herein listed. 
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 719.1(2) 

TABLE 719.1(2) 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS o,o,p 

MINIMUM FINISHED 
THICKNESS FACE-TO·FACEb 

ITEM 
(inches) 

MATERIAL NUMBER CONSTRUCTION 4 hour 3 hour 2 hour 1 hour 

1-1.1 Solid brick of clav or shale< 6 4.9 3.8 2.7 

1-1.2 Hollow brick, not filled. 5.0 4.3 3.4 2.3 

1-1.3 
Hollow brick unit wall, grout or filled with perlite vermiculite or expanded shale 6.6 5.5 4.4 3.0 

1. Brick of clay or aggregate. 

shale 4" noininal thick units at least 75 percent solid backed with a hat-shaped metal 

1-2.l 
furring channel 3//' thick formed from 0.021" sheet metal attached to the brick 
wall on 24" centers with approved fasteners, and 1

/ 2" Type X gypsum wallboard - - 5d -
attached to the metal furring strips with 1"-long T)'pe S screws spaced 8" on 
center. 

2. Combination of 2-1.1 4" solid brick and 4" tile (at least 40 percent solid). - 8 - -
clay brick and 
load-bearing 2-1.2 4" solid brick and 8" tile (at least 40 percent solid). 12 - - -
hollow clay tile 

3-1.lf,g Exoanded slag or ouinice. 4.7 4.0 3.2 2.1 

3. Concrete 3-1.2'· g Expanded clay, shale or slate. 5.1 4.4 3.6 2.6 

masonry units 3-1.3' Lin1estone, cinders or air-cooled slag. 5.9 5.0 4.0 2.7 

3-1.4" g Calcareous or siliceous gravel. 6.2 5.3 4.2 2.8 

Siliceous aggrevate concrete. 7.0 6.2 5.0 3.5 

Carbonate aooregate concrete. 6.6 5.7 4.6 3.2 
4. Solid concreteh, i 4-1.1 

Sand-lightweight concrete. 5.4 4.6 3.8 2.7 

Light\Veight concrete. 5.1 4.4 3.6 2.5 

5-1.l 
One 2" unit cored 15 percent maximum and one 4" unit cored 25 percent 
maxhnum with 3

//' nlortar-filled collar joint. Unit positions reversed in alternate - 631, - -
courses. 

5-1.2 
One 2" unit cored 15 percent maximum and one 4" unit cored percent nlaximum 
with 3//'mortar-filled collar joint. Unit positions side with 3

/ 4" gypsum plaster. Two - 53/4 - -
wythes tied together everv fourth course with No. 22 gage conugated metal ties. 

5. Glazed or 5-1.3 One unit with three cells in wall thickness, cored 29 oercent maximum. - - 6 -

unglazed facing One 2" unit cored 22 percent maxin1um and one 4" unit cored 41 percent 
tile, nonload- 5-1.4 1naximum with 1!/'mortar-filled collar joint. Two wythes tied together every third - - 6 -
bearing course with 0.030-inch (No. 22 galvanized sheet steel gage) conugated inetal ties. 

5-1.5 One 4" unit cored 25 nercent maximum with 3
/," o-vnsum plaster on one side. - - 43/, -

5-1.6 One 4" unit with two cells in wall thickness, cored 22 percent maxitnum. - - - 4 

5-1.7 
One 4" unit cored 30 percent maxhnun1 with 3

//' vermiculite gypsum plaster on - - 4112 -
one side. 

5-1.8 One 4" unit cored 39 percent maximum with 3/~" gypsu1n plaster on one side. - - - 4 11, 

(co11ti1111ed) 
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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·P 

MINIMUM FINISHED 
THICKNESS 

FACE·TOFACEb 

ITEM 
(inches} 

MATERIAL NUMBER CONSTRUCTION 4 hour 3 hour 2 hour 1 hour 

3
//' by 0.055 inch (No. 16 carbon sheet steel gage) vertical cold-rolled channels, 

6-1.1 
16" on center with 2.6-pound flat 1netal lath applied to one face and tied with 

- - - 2' 
0.049 inch (No. 18 B.W. Gage) wire at 6" spacing. Gypsum plaster each side 
mixed 1 :2 bv weight, gypsum to sand aggregate. 
3
//' by 0.055 inch (No. 16 carbon sheet steel gage) cold-rolled channels 1611 on 
center with metal lath applied to one face and tied with 0.049 inch (No. 18 E.W. 

2112d 6-1.2 gage) wire at 6" spacing. Perlite or vermiculite gypsutn plaster each side. For - - 2' 
three-coat work, the plaster mix for the second coat shall not exceed 100 pounds 
of gypsum to 2 11? cubic feet of aggregate for the one-hour svstem. 

6. Solid gypsum 

31
4
" by 0.055 inch (No. 16 carbon sheet steel gage) vertical cold-rolled channels, 

6-1.3 
16" on center with 3l8"gypsum lath applied to one face and attached with sheet 

2" plaster 1netal clips. Gypsum plaster each side n1ixed 1 :2 by weight, gypsum to sand 
- - -

aggregate. 

Studless with 112" full-length plain gypsum lath and gypsum plaster each side. 
6-2.l Plaster n1ixed I: l for scratch coat and 1 :2 for brown coat, by weight, gypsun1 to - - - 2' 

sand aggregate. 

6-2.2 
Studless with 11/' full-length plain gypsum lath and perlite or vermiculite gypsum 

- - 2112d 2' 
plaster each side. 

Studless partition with 31/' rib metal lath installed vertically adjacent edges tied 611 

6-2.3 on center with No. 18 gage wire ties, gypsum plaster each side mixed 1 :2 by - - - 2' 
weight, gypsun1 to 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 111/' mesh by 0.058-inch (No. 17 B.W. gag~) 

and portland 7-l.1 paper-backed woven wire fabric lath wire-tied to 4"-deep steel trussed wire1 studs - - 3118d -
cen1ent 16" on center. Wire ties of0.049-inch (No. 18 B.W. gage) galvanized steel wire 611 

on center verticallv. 

8. Solid neat 31/' by 0.055-inch (No. 16 carbon sheet steel gage) cold-rolled channels, 12" on 
wood fibered 8-l.1 center with 2.5-pound flat 1netal lath applied to one face and tied with 0.049-inch - - 2' -
!!ypsum olaster (No. 18 B.W. !!a!!e) wire at 6" soacing. Neat ovnsum plaster annlied each side. 

9. Solid wallboard 
One full-length layer 112" Type X gypsum wallboard" laminated to each side of 111 

partition 
9-1.1 full-length V-edge gypsum coreboard with approved laminating compound. - - 2' -

Vertical joints of face layer and coreboard staggered at least 3". 

One full-length layer of 51/' Type X gypsum wallboard" attached to both sides of 
wood or metal top and botto1n runners laminated to each side of 1" x 6" full-

I0-1.1 length gypsum coreboard ribs spaced 24" on center with approved laminating - - - 2114d 
IO. Hollow compound. Ribs centered at vertical joints of face plies and joints staggered 24" 

(studless) in opposing faces. Ribs 1nay be recessed 611 from the top and bottom. 
gypsum 

l" regular gypsum V-edge full-length backing board attached to both sides of wallboard 
partition wood or metal top and bottom runners with nails or 1518" drywall screws at 24" on 

4s1
8
d I0-1.2 center. Minin1u1n width of rumors l 5/

8
". Face layer of 1//' regular full-length - - -

gypsum wallboard lan1inated to outer faces of backing board with approved 
lan1inating compound. 

(continued) 
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 719.1(2) 

TABLE 719.1(2)-continued 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS a,o,p 

MINIMUM FINISHED 
THICKNESS FACE-TOFACEb 

ITEM 
(inches) 

MATERIAL NUMBER CONSTRUCTION 4hour 3 hour 2 hour 1 hour 

11-1.1 
31!/1 x 0.044-inch (No. 18 carbon sheet steel gage) steel studs spaced 24" on 
center. 

5
//' gypsum plaster on metal lath each side mixed 1:2 by weight, gypsum - - - 431.' 

to sand a11g:regate. 

33/g'' x 0.055-inch (No. 16 carbon sheet steel gage) approved nailablekstuds 

11-1.2 
spaced 24 11 on center. 5

/ 8" neat gypsum wood-fibered plaster each side over 3/g'' 
rib metal lath nailed to studs with 6d common nails, 8" on center. Nails driven - - 551, -

11. Noncombustible l 1/ 11 and bent over. 

studs-interior 4" x 0.044-inch (No. 18 carbon sheet steel gage) channel-shaped steel studs at 
partition with 16" on center. On each side approved resilient clips pressed onto stud flange at 
plaster each side 11-1.3 16" vertical spacing, 1

/./' pencil rods snapped into or wire tied onto outer loop of - 75/sd - -
clips, metal lath wire-tied to pencil rods at 6" intervals, I" perlite gypsum 
nlaster, each side. 

21
//' x 0.044-inch (No. 18 carbon sheet steel gage) steel studs spaced 16" on 

11-1.4 center. Wood fibered ppsum plaster mixed I: I by weight gypsum to sand 
aggregate applied on /4-pound metal lath wire tied to studs, each side. 3

//' 
- - 4'/4d -

plaster annlied over each face, including finish coat. 

2" x 4" wood studs 16" on center with 5
/s" gypsum plaster on metal lath. Lath 

12-1.11•m 
attached by 4d common nails bent over or No. 14 gage by 11

//' by 3
//' crown 

- - - 511, 
width staples spaced 6" on center. Plaster mixed 1:1 1

/ 2 for scratch coat and 1:3 
for brown coat, bv weight, gypsum to sand aggregate. 

2" x 4" wood studs 16" on center with metal lath and 1/s" neat wood-fibered 
51/2d 12-1.21 gypsum plaster each side. Lath attached by 6d common nails, 7" on center. - - -

12. Wood studs Nails driven 11
/," and bent over. 

interior partition 
2" x 4" wood studs 16" on center with 3

//' perforated or plain gypsum lath and with plaster each 
side 12-1.31 

1!/' gypsum plaster each side. Lath nailed with l 1/s" by No. 13 gage by 19
/ 64" 

- - - 511, 
head plasterboard blued nails, 4" on center. Plaster mixed 1 :2 by weight, 
2Vpsum to sand ati:[ffegate. 

2" x 4" wood studs 16" on center with 3/ 8" 1)tpe X gypsum lath and 1/ 2" gypsum 

12-1.41 plaster each side. Lath nailed with 1 1!/' by No. 13 gage by 19
/ 6,/' head 

plasterboard blued nai1s, 5" on center. Plaster mixed 1 :2 by weight, gypsum to 
- - - 511, 

sand aggregate. 

0.018 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 I" long No. 6 drywall screws to each stud. Screws are 8" on 

13-1.1 
center around the perimeter and 12" on center on the intermediate stud. The 
wallboard may be applied horizontally when attached to 35

/ 8" studs and the 
- - - 27/sd 

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 

13. Noncombustible at intermediate studs. 
studs-interior 

0.018 inch (No. 25 carbon sheet steel gage) channel-shaped studs 25" on center 
partition with 

with two full-length layers of 1!/1 'JYpe X gypsum wallboarde applied vertically gypsum 
each side. First layer attached with 1"-long, No. 6 drywall screws, 8" on center wallboard each 

side 
13-1.2 around the perimeter and 12" on center on the intermediate stud. Second layer - - 3'!,' -

applied with vertical joints offset one stud space from first layer using 15/8" 

long, No. 6 drywall screws spaced 9" on center along vertical joints, 12" on 
center at intermediate studs and 24" on center alonl! too and bottom runners. 

0.055-inch (No. 16 carbon sheet steel gage) approved nailable metal studs" 24" 

13-1.3 
on center with fuII-length 5

/s" 1)tpe X gypsum wallboard" applied vertically and 
nailed 7" on center with 6d cement-coated common nails. Approved metal - - - 411, 

fastener grips used with nails at vertical butt joints along studs. 

(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 '•0 •P 

MINIMUM FINISHED 
THICKNESS FACE·TOFACE' 

ITEM 
(inches} 

MATERIAL NUMBER CONSTRUCTION 4hour 3 hour 2 hour 1 hour 

2" x 411 wood studs 16" on center with two layers of 3/ 8" regular gypsum 
wallboard0 each side, 4d coolern or wallboard" nails at 8" on center first layer, Sd 

14-1.lh.m cooler" or wallboardn nails at 8'' on center second layer with laminating - - - 5 
compound between layers, joints staggered. First layer applied full length 
verticallv, second laver annlied horizontally or vertically 

2" x 4" wood studs 16" on center with two layers 1
/ 2

11 regular gypsum wallboarde 

14-1.21•m applied vertically or horizonta11y each sidek, joints staggered. Nail base layer 
- - - 511, 

with 5d cooler" or wallboard" nails at 8" on center face layer with 8d cooler" or 
wallboard"nails at 8" on center. 

2" x 4" wood studs 24" on center with 5/s" Type X gypsum wa1lboard0 applied 
431, 14.Wood 14-1.31,m vertically or horizontally nailed with 6d coolern or wallboard" nails at 7" on - - -

studs-interior center with end joints on nailing members. Stagger joints each side. 
partition with 2" x 4" fire-retardant-treated wood studs spaced 24" on center with one layer of 
gypsum 

14-1.41 'jls'' Type X gypsum wallboarde applied with face paper grain (long dimension) 
431/ wallboard parallel to studs. Wallboard attached with 6d coolern or wallboard" nails at 7" on - - -

each side center. 

2" x 4" wood studs 16" on center with two layers 5//'Type X gypsum wallboard" 
each side. Base layers applied vertically and nailed with 6d coolern or wallboardn 

14-1.51• m nails at 9" on center. Face layer applied vertically or horizontally and nailed with 
- - 6 -8d coolern 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. 

2" x 3" fire-retardant-treated wood studs spaced 24" on center with one layer of 

14-1.61 
5
/ 8" Type X gypsum wallboard" applied with face paper grain (long dimension) at 
right angles to studs. Wallboard attached with 6d cement-coated box nails spaced - - - 3s/sd 

7" on center. 

Exterior surface with 3
/./' drop siding over 1

/ 2" gypsum sheathing on 2" x 4" 
wood studs at 16" on center, interior surface treatment as required for one-hour-

15-1.11,m rated exterior or interior 2" x 4" wood stud partitions. Gypsum sheathing nailed 
with 13

//' by No. 11 gage by 7
/ 16" head galvanized nails at 8" on center. Siding 

- - - Varies 

nailed with 7d J;i;alvanized smooth box nails. 

2" x 4" wood studs 16" on center with metal lath and 31/' cement plaster on each 

15-1.21•m side. Lath attached with 6d common nails 7" on center driven to 1" minimum 531, 
penetration and bent over. Plaster mix 1 :4 for scratch coat and 1 :5 for brown 

- - -
15. Exterior or coat, bv volume, cement to sand. 

interior walls 2" x 4" wood studs 16" on center with 1!/1 cement plaster (measured from the 

15-1.31·m face of studs) on the exterior surface with interior surface treatment as required 
- - - Varies for interior wood stud partitions in this table. Plaster mix 1 :4 for scratch coat and 

1 :5 for brown coat, bv volume, cement to sand. 

35
/ 8" No. 16 gage noncombustible studs 16'' on center with 1/ 8" cement plaster 

(measured from the face of the studs) on the exterior surface with interior 
15-1.4 surface treatment as required for interior, nonbearing, noncombustible stud - - - Variesd 

partitions in this table. Plaster mix 1 :4 for scratch coat and 1 :5 for brown coat, 
by volume, cement to sand. 

(continued) 
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 719.1(2) 

TABLE 719.1(2)-continued 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS a,o,p 

MINIMUM FINISHED 
THICKNESS FACE-TOFACEb 

ITEM 
llnches\ 

MATERIAL NUMBER CONSTRUCTION 4 hour 3 hour 2 hour 1 hour 

21
/./' x 33

//' clay face brick with cored holes over 1
/ 2

11 gypsum sheathin~ on 
exterior surface of 2" x 4" wood studs at 16" on center and two layers /8" 1)1pe X 
gypsum wallboarde on interior surface. Sheathing placed horizontally or verticall/ 
with vertical joints over studs nailed 6" on center with l 3/4" x No. 11 gage by 

1! 1/ 

head galvanized nails. Inner layer of wallboard placed horizontally or vertically 

15-J.5m and nailed 8" on center with 6d coolern or wallboardn nails. Outer layer of - - 10 -wallboard placed horizontally or vertically and nailed 8" on center with 8d cooler" 
or wallboardn nails. All joints staggered with vertical joints over studs. Outer layer 
joints taped and finished with compound. Nail heads covered with joint 
compound. 0.035 inch (No. 20 galvanized sheet gage corrugated galvanized steel 
wall ties 11/' by 651/' attached to each stud with two 8d coolern or wallboard" nails 
eve .... , sixth course of bricks. 

2" x 6" fire retardant-treated wood studs 16" on center. Interior face has two 
layers of 5ls" 'fype X gypsum wallboard"with the base layer placed vertically and 

. 
attached with 6d box nails 12" on center. The face layer is placed horizontally and 
attached with Sd box nails 8" on center at joints and 12" on center elsewhere. The 
exterior face has a base layer of 51/' Type X gypsum wallboard" placed vertically 
with 6d box nails 8'' on center at joints and 12" on center elsewhere. An approved 

15-1.61• m building paper is next applied, followed by self-furred exterior lath attached with - - 8'1, -
211/', No. 12 gage galvanized roofing nails with a 3ls" diameter head and spaced 6" 
on center along each stud. Cement plaster consisting of a 11/' 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 Jime and approved 
additives or admixtures used in the scratch coat. 

2" x 611 wood studs 16" on center. The exterior face has a layer of 
5ls" Type X 

I5. Exterior or gypsum wallboard" placed vertically with 6d box nails 8" on center at joints and 

interior walls 12" on center elsewhere. An approved building paper is next applied, fo1lowed by 

(continued) I" by No. 18 gage self-furred exterior lath attached with Sd by 2112" long 
galvanized roofing nails spaced 6" on center along each stud. Cement plaster 
consisting of a 11/' scratch coat, a bonding agent and a 11/' 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 

831, 15-1.71•m 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 31/' gypsum lath with 1" hexagonal mesh of 0.035 inch (No. 20 B.W. 
gage) woven wire lath furred out 5116

11 and 1" perlite or vermiculite gypsum plaster. 
Lath nailed with l 1lg'' by No. 13 gage by 1916/' head plasterboard blued nails 
spaced 5" on center. Mesh attached by I 3

/./' by No. 12 gage by 318
11 head nails with 

31
8

11 furrings, spaced 8" on center. The plaster mix shall not exceed 100 pounds of 
ovnsum to 211. cubic feet of a00reg-ate. 

211 x 6"wood studs 16" on center. The exterior face has a layer of 518

11 'fype 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 
I 11/' by number 17 gage self-furred exterior lath attached with 8d by 211/' long 
galvanized roofing nails spaced 6" on center along each stud. Cement plaster 
consisting of a 11/' scratch coat, and a 11/' brown coat is then applied. The plaster 

15-1.81·m may be placed by machine. The scratch coat is mixed in the proportion of 1 :4 by - - 831, -
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 318" gl,psum lath 
with 111 hexagonal mesh of No. 20 gage woven wire lath furred out 116

11 and 1" 
perlite or vermiculite gypsum plaster. Lath nailed with 111/' by No. 13 gage by 
19lf>./' head plasterboard blued nails spaced 5" on center. Mesh attached by 131/' by 
No. 12 gage by 31/' head nails with 31/' furrings, spaced 811 on center. The plaster 
mix shall not exceed 100 nounds of •n1nsum to 211. cubic feet of aP2regate. 

(continued) 
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TABLE 719.1(2) FIRE-RESISTANCE-RATED CONSTRUCTION 

TABLE 719.1(2)-contlnued 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS '·0 ·P 

MINIMUM FINISHED 
THICKNESS FACE·TOFACE' 

ITEM 
(inches) 

MATERIAL NUMBER CONSTRUCTION 4 hour 3 hour 2 hour 1 hour 

4" No. 18 gage, nonload-bearing metal studs, 16" on center, with 1" portland 
cement lime plaster [measured from the back side of the 3

/ 4-pound expanded metal 
lath] on the exterior surface. Interior sutface to be covered with 1" of gypsum 

15-1.9 
plaster on 3/ 4-pound expanded metal lath proportioned by weight-1:2 for scratch - - 61/zd -
coat, 1 :3 for brown, gypsum to sand. Lath on one side of the partition fastened to 
1
/ 4" 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 1
/ 2" 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

/ 2"-long flare-bevel 
welds, and 4" foot attached to the GFRC skin with 

5
/ 8" thick GFRC bonding pads 

15.Exterior or 
15-1.10 

that extend 21
/

2
" beyond the flex anchor foot on both sides. Interior surface to 611, 

interior walls have two layers of 1/ 2

11 'fype X gypsum wallboard.° The first layer of wallboard to 
- - -

(continued) be attached with 1"-long 'fype S buglehead screws spaced 24" on center and the 
second layer is attached with l 5/8-inch-long 'fype S screws spaced at 12'' on 
center. Cavity is to be filled with 5" of 4 pcf (nominal) mineral fiber batts. GFRC 
has 11

/, returns packed with mineral fiber and caulked on the extetior. 

Steel studs 0.060" thick, 4" deep or 6" at 16" or 24" centers, respectively, with 1
/ 2" 

Glass Fiber Reinforced Concrete (GFRC) on the exterior surface. GFRC is 

15-1.11 

attached with flex anchors at 24" on center, with 5" leg welded to studs with two 
1
/ 2"-long flare-bevel welds, and 4" foot attached to the GFRC skin with 5//'-thick 
GFRC bonding pads that extend 21

/ 2" beyond the flex anchor foot on both sides. 
Interior surface to have one layer of 51/' 'fype X gypsum wallboard\ attached with 
1

1
//'-long 'fype S buglehead screws spaced 12" on center. Cavity is to be filled 

with 5" of 4 pcf (nominal) mineral fiber batts. GFRC has l 1/2" returns packed with 

- - - 611, 

mineral fiber and caulked on the exterior. 

For SI: 1inch=25.4 mm, 1 square inch= 645.2 mm2, 1 cubic foot =0.0283 m3• 

a. Staples with equivalent holding power and penetration shall be permitted to be used as alternate fasteners to nails for attachment to wood framing. 
b, 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 masonry. Where all cells are solid grouted or 
filled with silicone-treated pedite 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 
applied plaster and lath or gypsum wallboard, where specified. 

c. For units in which the net cross-sectional area of cored blick 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. 

d, Shall be used for nonbearing purposes only. 
e. For all of the construction with gypsum wallboard described in this table, gypsum base for veneer plaster of the saine size, thickness and core type shall be permit

ted to be substituted for gypsum wallboard, provided attachment 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 1ninimum of 1/ 16-inch gypsum veneer plaster. 

f. 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 75/ 8 inches is 4 hours when cores which are not grouted are filled with silicone-treated perlite loose-fill insulation; vermiculite loose-fill 
insulation; 01· expanded clay, shale or slate lightweight aggregate, sand or slag having a maximum particle size of 3/ 8 inch. 

g. The fire-resistance rating of concrete masonry units composed of a combination of aggregate types or where plaster is applied directly to the concrete masom·y 
shall be determined in accordance with ACI 216. l/TMS 216. Lightweight aggregates shall have a maximum combined density of 65 pounds per cubic foot. 

h. See also Footnote b. The equivalent thickness shall be permitted 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. 

i. Concrete walls shall be reinforced with holizontal and vertical temperature reinforcement as required by Chapter 19. 
j. 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. 
k. Nailable metal studs consist of two channel studs spot welded back to back with a cdmped web forming a nailing groove. 
L Wood structural panels shall be pennitted to be installed between the fire protection and the wood studs on either the intedor 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. 

m. The design stress of studs shall be reduced to 78 percent of allowable F'c with the maximum not greater than 78 percent of the calculated stress with studs having a 
slende1ness ratio l/d of33. 

n. Forpropeliies of cooler or wallboard nails, see ASTM C 514, ASTM C 547 or ASTM F 1667. 
o. Generic fire-resistance ratings (those not designated as PROPRIETARY* in the listing) in the GA 600 shall be accepted as if herein listed. 
p. 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 SYSTEMSa,q 

THICKNESS OF FLOOR MINIMUM THICKNESS 
OR ROOF SLAB OF CEILING 

finches\ finches\ 

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

1. Siliceous 
1-1.l 7.0 6.2 5.0 3.5 

arrorel!ate concrete 
- - - -

2. Carbonate 
Slab (no ceiling required). Minimum cover over 

2-1.l nonprestressed reinforcement shall not be less than 6.6 5.7 4.6 3.2 - - - -
aocrregate concrete 3

/
4 

inch.b 
3. Sand-lightweight concrete 3-1.l 5.4 4.6 3.8 2.7 - - - -

4. Lightweii!ht concrete 4-1.l 5.1 4.4 3.6 2.5 - - - -

Slab with suspended ceiling of vermiculite gypsum 

5-1.l 
plaster over metal lath attached to 

3
/ 4

11 cold-rolled 
channels spaced 12" on center. Ceiling located 6" 

3 2 - - I "4 - -

minimum below ioists. 
3/8" Type X gypsun1 wallboardc attached to 0.018 
inch (No. 25 carbon sheet steel gage by 718" deep by 
25/s" hat-shaped galvanized steel channels with l"-
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 

concrete sheet gage) galvanized steel flat strap hangers having 
formed edges that engage the lips of the channel. 

211, 'Is 5-2.1 The strap hangers are attached to the side of the - - - - - -
concrete joists with 5/ 32" by l 1!/' long power-driven 
fasteners. The wallboard is installed with the long 
dimension perpendicular to 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. 

Gypsum plaster on metal lath attached to the bottom 
cord with single No. 16 gage or doubled No. 18 gage 

6-1.1 
wire ties spaced 6" on center. Plaster mixed 1 :2 for 
scratch coat, 1 :3 for brown coat, by weight, gypsum-

- - 2112 21/4 - - 'I, 'Is 
to-sand aggregate for 2-hour syste1n. For 3-hour 
svstem Plaster is neat. 

Vermiculite gypsum plaster on metal lath attached to 
'Is 6-2.1 the bottom chord with single No.16 gage or doubled - 2 - - - - -

0.049-inch rNo. 18 B.W. !!aPe) wire ties 6" on center 

Cement plaster over metal lath attached to the 
bottom chord of joists with single No. 16 gage or 
doubled 0.049-inch (No. 18 B.W. gage) wire ties 

6. Steel joists consttucted with 
6-3.1 spaced 6" on center. Plaster mixed 1 :2 for scratch - - - 2 - - - s1

8
r 

coat, 1 :3 for brown coat for 1-hour system and 1: 1 
a poured reinforced 

for scratch coat, 1: 1 1/ 2 for brown coat for 2-hour 
concrete slab on metal lath 
fonns or steel fonn units<l, e 

svstem, bv wei2ht, cement to sand. 

Ceiling of ~Is'' Type X wallboard< attached to 7
//' 

deep by 25
/ 8" by 0.021 inch (No. 25 carbon sheet 

steel gage) hat-shaped furring channels 121
' on center 

6-4.1 with 1" long No. 6 wallboard screws at 8" on center. - - 2 11, - - - 'is -
Channels wire tied to bottom chord of joists with 
doubled 0.049 inch (No. 18 B.W. gage) wire or 
susnended below ioists on wire han!!ers.g 

Wood-fibered gypsum plaster mixed 1: l by weight 
gypsum to sand aggregate applied over metal lath. 

6-5.l 
Lath tied 6" on center to 

3
//' channels spaced 13

1
//' - - 2 11, - - - "' -

on center. Channels secured to joists at each 
intersection with two strands of 0.049 inch (No. 18 
B.W. l!:aQ:e) !!alvanized wire. I I 

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

TABLE 719.1(3)-contlnued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS'·' 

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 

7. Reinforced concrete slabs 
7-1.1 

5f/' gypsum plaster on botton1 of floor or roof 
8" 5/8 

and joists with hollow clay construction. 
- - - - - -

tile fillers laid end to end in 
rows 2 1/ 2 " or more apart; 
reinforcement placed 7-1.2 None - - - 51

/ 2
1 - - - -

between rows and concrete 
cast around and over tile. 

8. Steel joists constructed with 
Venniculite gypsum plaster on n1etal lath attached to 

a reinforced concrete slab 21;2j 3/4 
on top poured on a 1/ 2" 

8-1.1 3
//' cold-rolled channels with 0.049-inch (No. 18 - - - - - -

deep steel deck. e 
B.W. gage) wire ties spaced 6" on center. 

Suspended ceiling of vern1iculite gypsun1 plaster 
base coat and vern1iculite acoustical plaster on 1netal 
lath attached at 6" intervals to JI/' cold-rolled 

9. 3" deep cellular steel deck channels spaced l 2" on center and secured to 11l2v 

with concrete slab on top. 
9-1.l 

cold-rolled channels spaced 36" on center with 2112 - - - l llsk - - -
Slab thickness 1neasured to 0.065-inch (No. 16 B.W. gage) wire. 111/' channels 
top. supported by No. 8 gage wire hangers at 36" on 

center. Beams within envelope and with a 
2 11/'airspace between bea1n soffit and lath have a 4-
hour rating. 

10. 1112"-deep steel roof deck 
Ceiling of gypsu111 plaster on 111etal lath. Lath 

on steel framing. attached to JI/' furring channels with 0.049-inch (No. 
Insulation board, 30 pcf 

18 B.W. gage) wire ties spaced 6" on center. 314" 
density, co1nposed of 

channel saddle-tied to 2" channels with doubled 
wood fibers with cen1ent 

10-1.l 0.065-inch (No. 16 B.W. gage) wire ties. 2" channels 11 Is I 3/41 3141 
binders of thickness shown 

- - - -

bonded to deck with 
spaced 36" on center suspended 2" below steel 

unified asphalt adhesive. 
fra111ing and saddle-tied with 0.165 inch (No. 8 B.W. 

Covered with a Class A or 
gage) wire. Plaster 1nixed l :2 by weight, gypsu1n-to-

B roof covering. 
sand aggregate. 

11. 1 1I2" -deep steel roof deck 

Ceiling of gypsum plaster on 1netal lath. Lath 
attached to JI;' furring channels with 0.049-inch (No. 
18 B.W. gage) wire ties spaced 6" on center. ·1//' 

on steel-frmning wood channels saddle tied to 2" channels with doubled 
fiber insulation board, 0.065 inch (No. l6 B.W. gage) wire ties. 2" channels 
17 .5 pcf density on top 11-1.1 spaced 36" on center suspended 2" below steel - - JI/ 2 I - - 7 I sg 3/41 
applied over a 15-lb fran1ing and saddle tied with 0.165-inch (No. 8 B.W. 
asphalt-saturated felt. gage) wire. Plaster 1nixed I :2 for scratch coat and 
Class A or B roof 1 :3 for brown coat, by \Veight, gypsu1n-to-sand 
covering. aggregate for I-hour syste111. For 2-hour syste111, 

plaster nlix is 1 :2 by weight, gypsun1-to-sand 
aggregate. 

( co11ti1111ed) 
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 719.1(3) 

TABLE 719.1(3)-continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS"' 

THICKNESS OF FLOOR MINIMUM THICKNESS 
OR ROOF SLAB OF CEILING 

(inches) I 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 

12. 11/{' deep steel roof deck 
on steel-framing insulation 
of rigid board consisting 
of expanded perlite and 
fibers in1pregnated with 
integral asphalt 
waterproofing; density 9 to Gypsum-vernliculite plaster on metal lath wire tied 
12 pcf secured to metal at 6" intervals to 3/~" fun·ing channels spaced 12" on 

'I, roof deck by 1/ 2" wide 12-1.l center and wire tied to 2" iunner channels spaced - - 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 n1etal 
roof deck, insulation, and 

I 
Class A or B built-up roof 
covering.c 

Gypsum plaster over 3/
8
" Type X gypsu111 lath. Lath 

initially applied with not less than four l 1/8
11 by No. 

13 gage by 19/6_/' head plasterboard blued nails per 
bearing. Continuous stripping over lath along all 
joist lines. Stripping consists of 3" wide strips of 
nletal lath attached by 11!/' by No. 11 gage by 

1/2" 
head roofing nails spaced 611 on center. Alternate 

13-1.l stripping consists of 3" wide 0.049" diameter wire - - - - - - - 'Is 
stripping weighing l pound per square yard and 
attached by No.16 gage by l 1!/' by 3//' crown width 
staples, spaced 4" on center. Where alternate 
stripping is used, the lath nailing nlay consist of two 

13. Double wood floor over nails at each end and one nail at each intern1ediate 
wood joists spaced 16" on bearing. Plaster mixed I :2 by weight, gypsum-to-
center.m,n sand aPPTePate. 

Ce1nent or gypsu1n plaster on metal lath. Lath, 
fastened with l 1!/' by No. 11 gage by 1/ 16" heai:l 

13-1.2 barbed shank roofing nails spaced 5" on cent~r. - - - - - - - 'Is 
Plaster nlixed 1 :2 for scratch coal and 1 :3 for brown 
coat, bv weii:-.:ht, cement to sand ao-o-rei:-.:ate. 

Perlite or vermiculite gypsu111 plaster on 1netal lath 
13-1.3 secured to joists with 11!/' by No. 11 gage by 1/16" - - - - - - - 'Is 

head barbed shank roofini:r nails soaced 5" on center. 
1
/

2
" Type.X gypsu1n wallboard< nailed to joists with 

'I, 13-1.4 5d cooler0 or wallboard0 nails at 6" on center. End - - - - - - -

ioints of wallboard centered on ioists. 

14. Plywood stressed skin 1
/

2
"-thick wood fiberboard weighing 15 to 18 pounds 

panels consisting of 5/ 8" - per cubic foot installed with long dimension parallel 
thick interior C-D to stringers or 3

//' C-D (exterior glue) plywood glued 
(exterior glue) top stressed and/or nailed to stiingers. Nailing to be \Vith 5d 
skin on 2" x 6"nominal cooler0 or wallboard0 nails at 12" on center. Second 
(1ninimum) stringers. 14-1.l 

layer of 1/ 2" Type X gypsutn wallboard" applied with 
- - - - - - - 1 

Adjacent panel edges long dimension perpendicular to joists and attached 
joined with 8d common with 8d cooler° or wallboard0 nails at 6" on center at 
wire nails spaced 6" on end joints and 8" on center elsewhere. Wallboard 
center. Stringers spaced joints staggered with respect to fiberboard joints. 
12" 111aximum on center. 

(continued) 

2002 WISCONSIN ENROLLED COMMERCIAL BUILDING CODE B-111 



TABLE 719.1(3) FIRE·RESISTANCE·RATED CONSTRUCTION 

TABLE 719.1(3)-contlnued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS'·• 

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 

15. Vermiculite concrete slab 
proportioned l :4 (portland 
cement to vermiculite 
aggregate) on a 11/2"-deep 
steel deck supported on 
individually protected steel 
framing. Maximum span 
of deck 6' -1 O" where deck 15-1.l None - - - 3i - - - -
is Jess than 0.019 inch 
(No. 26 carbon steel sheet 
gage) or greater. Slab 
reinforced with 4" x 8" 
0.109/0.083-inch (No. 12/ 14 
B.W. gage) welded wire 
mesh. 

16. Perlite concrete slab 
proportioned l :6 (portland 
ce1nent to perlite 
aggregate) on a l 1/4"-deep 
steel deck supported on 

16-1.1 None - - - 31/2j - - - -
individually protected steel 
framing. Slab reinforced 
with 4" x 811 0.109/0.083-
inch (No. 12/ 14 B.W. gage) 
welded wire mesh. 

17. Perlite concrete slab 
proportioned 1 :6 (portland 
cement to perlite 

Perlite gypsum plaster on metal lath wire tied to JI/' aggregate) on a 9/ 16"-deep 11, '14 
steel deck supported by 

17-1.1 furring channels attached with 0.065-inch (No. 16 - 2P 2P - - -

steel joists 4' on center. B.W. gage) wire ties to lower chord of joists. 

Class A or B roof covering 
on top. 

18. Perlite concrete slab 
proportioned I :6 {portland 
cement to perlite 
aggregate) on 1 1//'~deep 
steel deck supported on 
individually protected steel 
frmning. Maximu1n span 
of deck 6' -10" where deck 
is less than 0.019-inch 

18-1. I None 211411 21/4P 
(No. 26 carbon sheet steel 

- - - - - -

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. 

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

TABLE 719.1(3)-continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SVSTEMS''q 

THICKNESS OF FLOOR OR MINIMUM THICKNESS 
ROOF SLAB OF CEILING 

FLOOR OR ROOF ITEM 
(Inches) (inches) 

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 
constniction consisting of gypsum plaster on metal lath attached 
3v_deep cellular steel floor to 3

//' cold-rolled channels, secured to 
unit mounted on steel l 1//' cold-rolled channels spaced 42" on 
1ne1nbers with 1 :4 19-1.l center supported by 0.203 inch (No. 6 2P - - - 11 - - -

(proportion of portland B.W. gage) wire 36" on center. Beams 
ce1nent to perlite in envelope with 3" minimum air space 
aggregate) perlite-concrete between beam soffit and lath have a 4-
floor slab on too. hour rating, 

20. Perlite concrete 
proportioned 1 :6 (portland 
cement to perlite 
aggregate) poured to 1/8-

inch thickness above top 
of corrugations of 15/ 16" -

deep galvanized steel deck 
maximum span 8' -0" for 
0.024-inch (No. 24 
galvanized sheet gage) or 
6'-0" for 0.019-inch (No. 
26 galvanized sheet gage) 
with deck supported by 
individually protected 
steel frmning. Approved 
polystyrene foam plastic 
insulation board having a 
flame spread not 
exceeding 75 (I" to 4" 
thickness) with vent holes 
that approximate 3 percent 
of the board su1face area 
placed on top of perlite 
slurry. A 2' by 4' 

20-1.1 None - - Varies - - - - -
insulation board contains 
six 23/ 4" diameter holes. 
Board covered with 2 1/ 4" 

minitnu1n perlite concrete 
slab. 
Slab reinforced with mesh 
consisting of 0.042 inch 
(No. 19 B.W. gage) 
galvanized steel wire 
twisted together to forn1 
211 hexagons with straight 
0.065 inch (No. 16 B.W. 
gage) galvanized steel 
wire woven into mesh and 
spaced 3". Alten1ate slab 
reinforcement shall be 
permitted to consist of 4" 
x 8", 0.109/0.238-inch 
(No. 12/4 B.W. gage), or 
2" x 2". 0.083/0.083-inch 
(No. 14114 B.W. gage) 
welded wire fabric. Class 
A or B roof covering on 
top. 

( co11ti11ued) 
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TABLE 719.1(3) FIRE-RESISTANCE-RATED CONSTRUCTION 

TABLE 719.1(3)-continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS'•q 

THICKNESS OF FLOOR OR MINIMUM THICKNESS 

FLOOR OR ROOF ITEM 
CONSTRUCTION NUMBER CEILING CONSTRUCTION 

21. Wood joists, floor trusses 
and flat or pitched roof 

Base layer 
5
/ 8" Type X gypsu1n wallboard applied trusses spaced a maxin1um 

at right angles to joist or truss 24" o.c. with 11
/ 4" 

24" o.c. with 1/ 2" wood 
Type S or Type W drywall screws 24" o.c. Face 

structural panels with 
layer 5/ 8" Type X gypsum wallboard or veneer base exterior glue applied at 

right angles to top of joist 21-1.l applied at right angles to joist or truss through 
base layer with l 1/

8
11 Type S or Type W drywall 

or top chord of trusses with 
screws 12" o.c. at joints and intermediate joist or 

8d nails. The wood 
structural panel thickness 

truss. Face layer Type G drywall screws placed 2" 

shall not be less than back on either side of face layer end joints, 12" 

nonrinal 1I2
11 less than o.c. 

required by Chapter 23. 

22. Steel joists, floor trusses 
and flat or pitched roof Base layer 

5
/ 8" Type X gypsu1n board applied at 

trusses spaced a inaxin1um right angles to steel framing 24 inches on center 
24 inches on center with with 1-inch Type S drywall screws spaced at 24 
1/rinch wood structural inches on center. Face layer 5/g'' 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 l 5/8'' Type S 
top of joist or top chord of drywall screws 12 inches on center at end joints 
trusses with number 8 and intennediate joints and 11

/ 2-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 nonnal 1/ 2-inch Joints of face layer are offset 24 inches from the 
nor less than required by joints of the base layer. 
!BC chapter 22. 

For SI: 1inch=25.4 mn1, 1foot=304.8 nlm, 1pound=0.454 kg, 1 cubic foot= 0.0283 m3, 

1 pound per square inch= 6.895 k:Pa = 1 pound per linear foot= 1.4882 kg/m. 

ROOF SLAB OF CEILING 
(inches) (inches) 

4 3 2 1 4 3 2 
hour hour hour hour hour hour hour 

- - - Varies - - -

- - - Varies - - -

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

1 
hour 

J l/4 

1114 

b. When the slab is in an unrestrained condition, 1ninimmnreinforcement cover shall not be less than 15/ 8 inches for4-hour(siliceous aggregate only); 11/ 4 inches for 
4- and 3-hour; l inch for 2-hour (siliceous aggregate only); and 3/ 4 inch for all other restrained and unrestrained conditions, 

c. For all of the construction with gypsun1 wallboard 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 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 minin1un1of 1

/ 16-inch gypsun1 veneer plaster. 
d. Slab thickness over steel joists measured at the joists for metal lath forn1 and at the top of the form for steel forn1 units. 
e. (a) The maximu111 allowable stress level for H-Series joists shall not exceed 22,000 psi. 

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

f. Cement plaster with 15 pounds of hydrated lin1e and 3 pounds of appr"oved additives or admixtures per bag of ce1nent. 
g. Gypsum wallboard ceilings attached to steel framing shall be permitted to be suspended with I 1/2-inch cold-formedcall'ying channels spaced 48 inches on center, 

which are suspended with No. 8 SWG galvanized wire hangers spaced 48 inches on center. Cross-fuffing channels are tied to the cmTying channels with No. 18 
SWG galvanized wire hangers spaced 48 inches on center. Cross-furring channels are tied to the carrying channels with No, 18 SWG galvanized 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 q. 

h. Six-inch hollow clay tile with 2-inch concrete slab above. 
i. Four-inch hollow clay tile with 11

/ 2-inch concrete slab above. 
j. Thickness measured to bottmn of steel form units. 
k. Five-eighths inch of vern1iculite gypsum plaster plus 1/ 2 inch of approved vermiculite acoustical plastic. 
1. Furring channels spaced 12 inches on center. 
1n. Double wood floor shall be pennitted to be either of the following: 

l. Subfloor of I-inch nominal bom·ding, a layer of asbestos paper weighing not less than 14 pounds per I 00 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 15/ 32-inch wood structural panels with exterior glue and a layer of 1-inch nominal tongue-and
groove finish flooring or 19/ 32-inch wood structural panel finish flooring or a layer of1}'pe I Grade M-1 particleboard not less than 5/s inch thick. 

n. The ceiling shall be permitted to be omitted over unusable space, and flooring shall be permitted to be omitted where unusable space occurs above. 
o. For properties of cooler or wallboard nails, see ASTM C 514, ASTM C 547 or ASTM F 1667. 
p. Thickness measured on top of steel deck unit. 
q. Generic fire-resistance ratings (those not designated as PROPRIETARY* in the listing) in the GA 600 shall be accepted as if herein listed. 
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FIRE-RESISTANCE-RATED CONSTRUCTION 

CONCRETE, PERLITE. A lightweight insulating con
crete having a dry unit weight of approximately 30 pcf ( 480 
kg/m3) made with perlite concrete aggregate. Perlite aggre
gate is produced from a volcanic rock which, when heated, 
expands to form a glass-like material of cellular structure. 

CONCRETE, SAND-LIGHTWEIGHT. Concrete made 
with a con1bination of expanded clay, shale, slag, or slate or 
sintered fly ash and natural sand. Its unit weight is generally 
between 105 and 120 pcf (1680 and 1920 kg/m3). 

CONCRETE, SILICEOUS AGGREGATE. Concrete 
made with normal weight aggregates consisting mainly of sil
ica or co111pounds other than calcium or n1agnesiu1n carbonate. 

CONCRETE, VERMICULITE. 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/m3). 

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 either felted mineral fiber or 
celluarbeads of expanded aggregate formed into flat rectan
gular units. 

720.2 Concrete assemblies. The provisions of this section 
contain procedures by which the fire-resistance ratings of con
crete asse1n?lies 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. 

720.2.1.1 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. l apply 
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 SLAB THICKNESS (inches) 

CONCRETE 
FOR FIRE-RESISTANCE RATING OF 

TYPE 1-hour 1112-hour 2-hour 3-hour 4-hour 

Siliceous 3.5 4.3 5.0 6.2 7.0 

Carbonate 3.2 4.0 4.6 5.7 6.6 

Sand-
2.7 3.3 3.8 4.6 5.4 Lightweie:ht 

Lightweight 2.5 3.1 3.6 4.4 5.1 

For SI: I inch= 25.4 mm. 
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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 throughout the 
length, calculation 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 21 or 6 inches (152 mm), which
ever is less, fro1n the point of 1niniinu1n thickness, 
where t is the minimum thickness. 

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

for s "41, the thickness to be used shall be 1; 

for s 0: 21, the thickness to be used shall bet,; 

for 41 > s > 21, the thickness to be used shall be 

where: 

s = Spacing of ribs or undulations. 

= Minimu1n thickness. 

(Equation 7-3) 

fe = Equivalent 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 calculation shall not exceed 2t. 

720.2.1.2 Multi-wythe walls. For walls which consist of 
two wythes of different types of concrete, the fire-resis
tance ratings shall be pennitted to be detennined from 
Figure 720.2.1.2. 

720.2.1.2.11\vo or more wythes. The fire-resistance 
rating for wall panels consisting of two or more 
wythes shall be permitted to be determined by the for-
111ula: 

(Equation 7-4) 

where: 

R = The fire endurance of the asse1nbly, minutes. 

R1, R2, and Rn =The fire endurances of the individual 
wythes, minutes. 
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FIGURE 720.2.1.2-FIGURE 720.2.1.3.1 FIRE-RESISTANCE-RATED CONSTRUCTION 

Values of R11°·59 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 
CARBONATE 

INSIDE WYTHE 
SILICEOUS 

0 ~,;-2:-3::--"°4 ""=-5 ~ 1 2 3 4 6 
THICKNESS OF INSIDE WYTHE, INCHES 

OUTSIDE WYTHE 
CARBONATE 

OUTSIDE WYTHE 
SILICEOUS 

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 R11°·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 a1nount of joint in
sulation required. Insulated joints sha11 not be considered 
openings for purposes of determining compliance with 
allowable percentage of openings in Table 704.8. 

For SI: I inch= 25.4 mn1. 

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'/8 inch (9.5 mm) and 1 inch (25 mm) 
for fire-resistance ratings of 1 hour to 4 hours. For 
joint widths between 'Is 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. 

For SI: 
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FIGURE 720.2.1.2 
FIRE-RESISTANCE RATINGS OF 

TWO-WYTHE CONCRETE WALLS 

4 ...------.--......, ....... --.,.,.--..... 
1 INCH JOINT WIDTH 

0 
3 

3 

2 

1 

0 
3 

I inch= 25.4 min. 

4 

\ 
\ 

---
5 6 7 

PANEL THICKNESS, INCHES 

3/4 INCH JOINT WIDTH 
I 

3hr. 

4 5 6 7 
PANEL THICKNESS, INCHES 

8 

8 

1 INCH MAXIMUM REGARDLESS 
OF OPENING RATING 

-CERAMIC FIBER 
....,..;-,:B,LANKET 

.· ::::.i ·i..-::::"'-· - -
JOINT 
WIDTH 

CARBONATE OR 
- SILICEOUS AGGREGATE 

CONCRETE 

SAND-LIGHTWEIGHT 
OR LIGHTWEIGHT 

CONCRETE 

FIGURE 720.2.1.3.1 
CERAMIC FIBER JOINT PROTECTION 
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 720.2.1.2(1)-TABLE 720.2.1.4(2) 

TABLE 720.2.1.2(1) 
VALUES OF Ro o.59 FOR USE IN EQUATION 7-4 

THICKNESS OF MATERIAL (inches) 

TYPE OF MATERIAL 1112 2 2112 3 31/2 4 41/2 5 51/2 6 51/2 7 

Siliceous aggregate 5.3 6.5 8.1 9.5 11.3 
concrete 

13.0 14.9 16.9 18.8 20.7 22.8 25.1 

Carbonate aggregate 
5.5 7.1 8.9 10.4 12.0 

concrete 
14.0 16.2 18.1 20.3 21.9 24.7 27.zc 

Sand-lightweight 
6.5 8.2 10.5 12.8 15.5 

concrete 
18.1 20.7 23.3 26.0' Notec Notec Notec 

Lightweight concrete 6.6 8.8 11.2 13.7 16.5 19.1 21.9 24.7 27.8' Notec Notec Notec 

Insulating concrete" 9.3 13.3 16.6 18.3 23.1 26.5' Notec Notec Notec Notec Note c Note c 

Air spaceh - - - - - - - - - - - -
f<Or SI: l inch:::: 25.4 mm, 1 pound per cubic foot= 16.02 kg/m3. 
a. Dry unit weight of 35 pcf or less and consisting of cellular, perlite, or vermiculite concrete. 
b. The R,,0·59 value for one 1/i" to 3 1

/ 2" air space is 3.3. The R,,0·
59 value for two 1

/ 2" to 3 1
/ 2" air spaces is 6.7. 

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

TABLE 720.2.1.2(2) 
FIRE RESISTANCE RATINGS BASED ON R0 ·

59 

R0
, MINUTES R0.59 

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 liu
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. 

720.2.1.4.1 Nonlire-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 deter
mined as follows: The thickness of the finish shall first 
be coITected 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 coITected 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
resistanee 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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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 

FINISH DESCRIPTION TIME (minute) 

Gypsum wallboard 
3
/ 3 inch 10 

1
/ 2 inch 15 

5
/ 8 inch 20 

2 layers of 3 
/ 8 inch 25 

I layer 
3/f inch, I layer 

1
/ 2 inch 35 

2 layers /2 inch 40 

Type X gypsum wallboard 
1
/ 2 inch 25 

5
/ 8 inch 40 

Portland cement-sand plaster applied directly 
See Note a 

to concrete masonry 

Portland cement-sand plaster on metal lath 
3
/ 4 inch 20 

7
/ 8 inch 25 
1 inch 30 

Gypsum sand plaster on 3
/

8-inch gypsum lath 
1
/ 2 inch 35 

5
/ 8 inch 40 

3
/ 4 inch 50 

Gypsum sand plaster on metal lath 
3
/ 4 inch 50 

7
/ 8 inch 60 
1 inch 80 

For SI: 1 inch= 25.4 mm. 
a. The actual thickness of Portland cement-sand plaster, provided it is 5

/ 8 inch 
or less in thickne&'i, shall be permitted to be included in detern1ining 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 FIRE-RESISTANCE-RATED CONSTRUCTION 

TABLE 720.2.1.4(1) 
MULTIPLYING FACTOR FOR FINISHES ON NONFIRE-EXPOSED SIDE OF WALL 

TYPE OF AGGREGATE USED IN CONCRETE OR CONCRETE MASONRY 

Concrete: s/llceous Concrete: sand Concrete: lightweight 
or carbonate lightweight concrete concrete 

TYPE OF FINISH MASONRY: Masonry: siliceous or Masonry: limestone, Masonry: expanded Concrete: pumice, or 
APPLIED TO WALL calcareous gravel cinders or unexpected slag shale, clay or slate expanded slag 

Portland cement-sand plaster 1.00 0.75' 0.75' 0.50' 

Gypsun1-sand plaster or gypsum wallboard 1.25 1.00 1.00 l.00 

Gypsum-venniculite or perlite plaster 1.75 1.50 1.50 1.25 

For SI: l inch= 25.4 n1n1. 
a. For Portland cement-sand plaster 5/ 8 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 Nonsymmetrical 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 pe1formed 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 assu111ed 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 floors and roofs shall co111ply with Section 
720.2.2. l. Multicourse floors and roofs shall comply with 
Sections 720.2.2.2 and 720.2.2.3, respectively. 
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720.2.2.1 Reinforced and prestressed floors and 
roofs. The 111inilnu1n thicknesses of reinforced and pre
s tressed concrete floor or roof slabs for fire-resistance 
ratings of l hour to 4 hours are shown in Table 
720.2.2.l. 

TABLE 720.2.2.1 
MINIMUM SLAB THICKNESS (Inches) 

FIRE-RESISTANCE RATING (hour) 

CONCRETE TYPE 1 1112 2 3 4 

Siliceous 3.5 4.3 5.0 6.2 7.0 

Carbonate 3.2 4.0 4.6 5.7 6.6 

Sand-lightweight 2.7 3.3 3.8 4.6 5.4 

Lightweight 2.5 3.1 3.6 4.4 5.1 

For SI: I inch= 25.4 mm. 

720.2.2.1.1 Hollow-core prestressed slabs. For hol
low-core pres tressed 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 21 or 6 inches ( 152 
nun), whichever is less, from the point of minimum 
thickness, where tis the minirnurn thickness. 

DETERMINE THICKNESS HERE 

For SI: 1 inch= 25.4 1nm. 

ORB INCHES, 
WHICHEVER IS LESS 

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 
720.2.2.1.3) shall be determined by one of the follow
ing expressions, whichever is applicable: 

Fors > 4t, the thickness to be used shall be t 

Fors < 21, the thickness to be used shall be I, 

For 41 > s > 2t, the thickness to be used shall be 

where: 

s = Spacing of ribs or undulations. 

= Minimum thickness. 

(Equation 7-5) 

le = Equivalent thickness of the slab calculated as 
the net area of the slab divided by the width, in 
which the inaximu111 thickness used in the cal
culation shall not exceed 21. 

NEGLECT SHADED AREA IN CALCULATION OF EQUIVALENT THICKNESS 

~ 
I • I 

For SI: 1 inch= 25.4 mm. 

FIGURE 720.2.2.1.3 
SLABS WITH RIBBED OR UNDULATING SOFFITS 

720.2.2.2 Multicourse 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 asse1nblies such as those shown in Figure 
720.2.2.3(1) shall be increased by 10 minutes. This 
increase is not applicable to those shown in Figure 
720.2.2.3(2). 
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720.2.2.1.3 - FIGURE 720.2.2.3(1) 

SILICEOUS BASE 

THICKNESS OF NORMAL-WEIG!ir CONCRETE BASE SLAB, INCHES 

CARBONATE OVERLAY SILICEOUS OVERLAY 

THICKNESS OF SANO-LIGHTWEIGHT CONCRETE BASE SLAB, INCHES 

For SI: l inch= 25.4 mm. 

(•) 

(b) 

(o) 

FIGURE 720.2.2.2 
FIRE-RESISTANCE RATINGS FOR TWO-COURSE 

CONCRETE FLOORS 
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For SI: I inch= 25.4 mm. 

FIGURE 720.2.2.3(1) 
FIRE-RESISTANCE RATINGS FOR CONCRETE 

ROOF ASSEMBLIES 

B-119 



FIGURE 720.2.2.3(2) - 720.2.3.3.1 
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THICKNESS OF CONCRETE BASE SLAB, INCHES 

For SI: I inch= 25.4 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 l inch (25.4 mm) thick is used. Where 
no concrete topping is used, joints must be grouted to 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 Concrete cover over reinforcement. The mini
mum 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 undersmfaces. 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 cove" 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 1 
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 mm) 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 mm2). 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 shall 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 minitnum 
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 minin1un1 thickness of concrete between 
the surface of the duct and the fire-exposed surface of 
the bea1n. For beams in which two or tnore tendons 
are used, the cover is assumed to be the average of the 
minilnum cover of the individual tendons. For corner 
tendons (tendons equal distance from the bottom and 
side), the n1inimum 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 1 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 1112 2 3 4 1 1112 2 3 4 

Siliceous 'I, 'I, 3/,1 3/,1 'I, 'I, 'I I 11/,i }5/R 

Carbonate 3/4 'I, 'I, 'I, 'I, 'I, 'I, 'I, 1114 l '14 

Sand-lightweight or lightweight 'I, 'I, 'I, 'I, 'I, 'I, 'I, 'I, l l/4 1114 

For SI: l 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 1112 2 3 4 1 1112 2 3 4 

Siliceous 'I, 'I, 'I, 'I, 'I, 1118 11/2 13/,i 23/8 23
/, 

Carbonate 'I, 'I, 'I, 'I, 'I, I I3/g 1 s18 211. 21
/4 

Sand-lightweight or lightweight 3/4 'I, 'I, 'I, 'I, I J l/8 1112 2 21
/4 

For SI: 1 inch= 25.4 nlln. 

TABLE 720.2.3(3) 
MINIMUM COVER FOR MAIN REINFORCING BARS OF REINFORCED CONCRETE BEAMSc 

(APPLICABLE TO ALL TYPES OF STRUCTURAL CONCRETE) 

RESTRAINED OR BEAMWIDTHb 
FIRE-RESISTANCE RATING (hours) 

UNRESTRAINEDa (inches) 1 1112 2 3 4 

5 'I, 'I, 'I, 1" 111/ 
Restrained 7 'I, 'I, 'I, 'I, 'I, 

~ 10 3/4 3/4 'I, 'I, 'I, 
5 3/4 1 J 1/4 - -

Unrestrained 7 'I, 'I, 'I, l3/4 3 
~ 10 'I, 'I, 'I, 1 l3/4 

For SI: l inch= 25.4 mm, 1 foot= 304.8 1nm. 
a. Tabulated values for restrained assen1blies apply to beams spaced more than 4 feet on centers. For restrained beams spaced 4 feet or less on centers, minimum 

cover of 3/ 4 inch is adequate for ratings of 4 hours or less. 
b. For beam widths between the tabulated values, the minimum cover thickness can be determined by direct interpolation. 
c. 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 calculation 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) nor less than 3/ 4 inch. 

TABLE 720.2.3(4) 
MINIMUM COVER FOR PRESTRESSED CONCRETE BEAMS 8 INCHES OR GREATER IN WIDTH 

RESTRAINED OR CONCRETE BEAMWIDTHb 
FIRE-RESISTANCE RATING (hours) 

UNRESTRAINED0 AGGREGATE TYPE (inches) 1 1112 2 3 4 

Carbonate or siliceous 8 1112 1112 11/2 1)// 2112· 

Restrained 
Carbonate or siliceous ~ 12 1112 1112 1112 1112 17/g" 
Sand lightweight 8 l1/2 1112 1112 1112 2' 
Sand lightweight 212 Jl/2 I i/2 1112 11/2 }5/H" 

Carbonate or siliceous 8 11/2 13/4 2112 5' -

Unrestrained 
Carbonate or siliceous 212 1112 1 !/2 l7/8a 2112 3 
Sand lightweight 8 1112 1112 2 3114 -

Sand lightweight 212 f 1/2 11/2 15/g 2 2112 

For SI: 1 inch:::: 25,4 mm, l foot= 304.8 mm. 
a. Tabulated values for restrained assemblies apply lo beams spaced more than 4 feet on centers. For restrained beams spaced 4 feet or less on centers, minin1um 

cover of 3/4 inch is adequate for 4-hour ratings or less, 
b. For beam widths between 8 inches and 12 inches, minimum cover thickness can be determined by direct interpolation. 
c, Not practical for 8-inch-wide beam but shown for purposes of interpolation. 
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TABLE 720.2.3(5) 
MINIMUM COVER FOR PRESTRESSED CONCRETE BEAMS OF ALL WIDTHS 

RESTRAINED OR CONCRETE BEAM AREAb 
FIRE~RESISTANCE RATING (hours) 

UNRESTRAINEDa AGGREGATE TYPE A (square Inches) 1 1112 2 3 4 

All 405A5150 I'!, I'!, 2 2112 -

Carbonate or l50<A5300 1 l/2 1'!2 1 l/2 13/4 2112 
Restrained 

siliceous 300<A J l/2 I'!, l 1/2 11;2 2 

Sand lightweight l50<A l1/2 1112 1112 1 l/2 2 

All 405A5!50 2 2112 - - -

Carbonate or 150 <A,; 300 1 l/2 I 3/4 2112 - -
Unrestrained 

siliceous 300<A I1/2 11/ 2 2 3' 4' 

Sand light\veight 150<A 1112 1112 2 3' 4' 

For SI: I inch= 25.4 1nm, l foot= 304.8 111111. 

a. Tabulated values for restrained assemblies apply to beams spaCed n1ore than 4 feet on centers, For restrained beams spaced 4 feet or less on centers, minimum 
cover of 3/ 4 inch is adequate for 4-hour ratings or less. 

b. The cross-sectional area of a stein is pern1itted to include a portions of the area in the flange, provided the width of flange used in the calculation does not exceed 
three tin1es the average width of the stem. 

c. U-shaped or hooped stirrups spaced not to exceed the depth of the member and having a minimum cover of l 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) 

TYPES OF 
FIRE-RESISTANCE RATING (hours) 

CONCRETE 1 1112 2' 3' •' 
Siliceous 8 9 IO 12 14 

Carbonate 8 9 IO II 12 

Sand-Lightweight 8 81/2 9 IO'!, 12 

For SI: I inch= 25.4 mm. 
a. The n1inimum dimension is permitted to be reduced to 8 inches for rectangu

lar columns with two parallel sides at least 36 inches in length. 
b. The minimmn dimension is permitted to be reduced to 10 inches for rectan

gular columns with two parallel sides at least 36 inches in length. 

B·122 

720.2.4.1 Minhnum size. The 1ninin1u1n overall ditnen
sions of reinforced concrete colu1nns for fire-resistance 
ratings of I hour to 4 hours shall comply with Table 
720.2.4. 

720.2.4.2 Minimum cover for R/C columns. The 
111inimu1n thickness of concrete cover to the 111ain lon
gitudinal reinforce1nent in colu1nns, regardless of the 
type of aggregate used in the concrete, shall not be less 
than I inch (25.4 mm) times the number of hours of re
quired fire resistance or 2 inches (51 n11n) whichever is 
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 a concrete or 111asonry 
wall provided all of the following are met: 

1. The fire-resistance rating for the wall is equal to 
or greater than the required rating of the column~ 
and 

2. The 1nain 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
quired 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 mm), and IO inches (254 
1nn1) for colun1ns 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 columns. See 
Section 720.5.1.4. 

720.3 Concrete masonry. The provisions of this section con
tain procedures by which the fire-resistance ratings of concrete 
111asonry are established by calculations. 

720.3.1 Equivalent thickness. The equivalent thickness of 
concrete 1nasonry construction shall be detennined in ac
cordance with the provisions of this section. 

720.3.1.1 Concrete masonry unit plus finishes. The 
equivalent thickness of concrete masonry assen1blies, 
T,.,1, shall be co1nputed as the sum of the equivalent thick
ness of the concrete masonry unit, T,., as detern1ined by 
Section 720.3.1.2, 720.3.1.3. or 720.3.1.4, plus the 
equivalent thickness of finishes, T,.1, determined in accor
dance with Section 720.3.2: 

(Equation 7-6) 

T,, = V
11
/LH = Equivalent thickness of concrete ma

sonry unit (inch) (mm). 
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where: 

V,, = Net volume of masonry unit (inch3) (mm3). 

L = Specified length of masonry unit (inch) (mm). 

H = Specified height of masonry unit (inch) (mm). 

720.3.1.2 Ungrouted or partially grouted construc
tion. Te 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, Te, 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 actual 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 
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 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. 

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
tal fire-resistance rating shall be determined as follows: 
The thickness of gypsum wallboard 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 masonry and the 
fire-resistance rating of the masonry and finish deter
mined from Table 720.3.2. 

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 conuibution 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 to 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, assu1ning 
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. 

720.3.2.4 Minimum concrete masonry fire-resistance 
rating. Where the finish applied to a concrete masomy 
wall contributes to the fire-resistance rating, the masonry 
alone shall provide not less than one-half the total re
quired fire-resistance rating. 

720.3.2.5 Attachment of finishes. Installation of fin
ishes shall be as follows: 

1. Gypsum wallboard and gypsum lath applied to 
concrete masonry or concrete walls shall be se
cured to wood or steel furring nlen1bers spaced not 
more than 16 inches ( 406 mm) o.c. 

2. Gypsum wallboard shall be installed with the long 
dimension parallel to the furring 1ne1nbers 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 Mnlti-wythe masonry walls. The fire-resistance 
rating of wall assemblies constructed of multiple wythes of 

TABLE 720.3.2 
MINIMUM EQUIVALENT THICKNESS (Inches) OF BEARING OR NONBEARING CONCRETE MASONRY WALLS'•b,o,d 

FIRE-RESISTANCE RATING (hours) 

TYPE OF AGGREGATE '1, '1, 1 11/4 1112 13/4 2 21/4 2112 23/4 3 31/4 31/2 33/4 4 

Pumice or expanded slag 1.5 1.9 2.1 2.5 2.7 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.5 4.7 

Expanded shale, clay or slate 1.8 2.2 2.6 2.9 3.3 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 4.9 5.1 

Limestone, cinders or 
1.9 2.3 2.7 3.1 3.4 3.7 4.0 4.3 4.5 4.8 5.0 5.2 5.5 5.7 5.9 unexpanded slag 

Calcareous or siliceous gravel 2.0 2.4 2.8 3.2 3.6 3.9 4.2 4.5 4.8 5.0 5.3 5.5 5.8 6.0 6.2 

For SI: 1 inch= 25.4 mm. 
a. Values between those shown in the table can be determined by direct interpolation. 
b. Where combustible men1bers are framed into the wall, the thickness of solid material between the end of each member and the opposite face of the wall, or be

tween 1nen1bers set in frmn opposite sides, shall not be less than 93 percent of the thickness shown in the table. 
c. Require1nents of ASTM C 55, C 73 or C 90 shall apply. 
d. Minimun1 required equivalent thickness corresponding to the hourly fire-resistance rating for units with a combination of aggregate shall be detern1incd by linear 

interpolation based on the percent by volume of each aggregate used in manufacture. 
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720.3.4 - 720.4.1.2 

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: 

RA= (Ri0.59 +R20.s9 + ... + R,,o.59 +Ai +A2+ ... +A11)1.1 
(Equation 7 · 7) 

where: 

RA = Fire endurance rating of the assembly 
(hours). 

R1, R2, ••• , R,,= Fire endurance rating of wythes for 1, 2, n 
(hours), respectively. 

A 1, A2, •••• , A 11 = 0.30, factor for each continuous airspace 
for 1, 2, ... n, respectively, having a depth of 
1/ 2 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 mini1nu1n 
thickness of concrete masonry or concrete, or any combi
nation thereof, covering the inain 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) 

NOMINAL WIDTH 
FIRE-RESISTANCE RATING (hours) 

OF LINTEL (inches) 1 2 3 4 

6 1112 2 - -

8 11/ 2 l1/2 J 3/4 3 

10 or greater l1/2 1112 1'1, 13/4 

For SI: I inch= 25.4 min. 

720.3.S Concrete masonry columns. The fire-resistance 
rating of concrete masonry columns shall be deter1nined 
based upon the least plan diinension of the column in ac
cordance with Table 720.3.5 or by approved alternate 
methods. 

1 

8 

TABLE 720.3.5 
MINIMUM DIMENSION OF 

CONCRETE MASONRY COLUMNS (Inches) 

FIRE-RESISTANCE RATING (hours) 

2 3 

10 12 

For SI: 1 inch = 25.4 mm. 

4 

14 

720.4 Clay bricl< and tile masonry. 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 constluction. 

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 
720.4.1 (1) or 720.4. l (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,,ILH (Equation 7 -8) 

where: 

T, = The equivalent thickness of the clay masonry unit 
(inches). 

V11 = The net volu1ne of the clay n1asonry unit (inch3). 

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 Hollow clay units. The equivalent thick
ness, T,, shall be the value obtained for hollow clay 
units as determined in accordance with ASTM C 67. 

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 1nasonry 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 33 l; 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 = (R,,o.s9 +pl) 1.1 (Equation 7-9) 

where: 

R = The fire endurance of the assembly (hours). 

R,, = The fire endurance of the individual wall (hours). 

pl = Coefficient for thickness of plaster. 

Values for R 11°·59 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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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 720.4.1(1)-720.4.1.4 

TABLE 720.4.1(1) 
FIRE-RESISTANCE PERIODS OF CLAY MASONRY WALLS 

MINIMUM REQUIRED EQUIVALENT THICKNESS FOR FIRE RESISTANCE8 •b,c (inches) 

MATERIAL TYPE 1 hour 2 hour 3 hour 4 hour 

Solid brick of clay or shaled 2.7 3.8 4.9 6.0 

Hollow brick or tile of clay or shale, unfilled 2.3 3.4 4.3 5.0 

Hollow brick or tile of clay or shale, grouted or 3.04.45.56.6 
3.0 4.4 5.5 6.6 

filled with materials specified in Section 720.4. 1.1.3 

For SI: I inch= 25.4 mm. 
a. Equivalent thickness as determined frmn Section 720.4. l. 
b. Calculated fire resistance between the hourly increments listed shall be determined by linear interpolation. 
c. Where combustible members are framed in the wall, the thickness of solid inaterial between the end of each member and the opposite face of the wall, or between 

members set in from opposite sides, shall not be less than 93 percent of the thickness shown. 
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 measured in the same plane. 

TABLE 720.4.1(2) 
FIRE-RESISTANCE RATINGS FOR BEARING STEEL FRAMED 

BRICK VENEER WALLS OR PARTITIONS 

PLASTER SIDE BRICK FACED SIDE 
WALL OR PARTITION ASSEMBLY EXPOSED (hours) EXPOSED (hours) 

Outside facing of steel studs: 
1/ 2" wood fiberboard sheathing next to studs, 3/ 4" airspace formed with 
3/ 4" x 1 5/ 8" wood strips placed over the fiberboard and secured to the studs; 
metal or wire lath nailed to such strips, 331/' brick veneer held in place by :filling 1.5 4 
314" airspace between the brick and lath with mortar. Inside facing of studs: 3/ 4" 

unsanded gypsum plaster on metal or wire lath attached to 5116" wood strips 
secured to edges of the studs. 

Outside facing of steel studs; 
1" insulation board sheathing attached to studs, l" airspace, and 33/ 4" brick 
veneer attached to steel frame with metal ties every 5th course. Inside facing of 1.5 4 
studs: 7/ 8" sanded gypsum plaster (1:2 mix) applied on metal or wire lath attached 
directly to the studs. 

Same as above except use 7/ 8" vermiculite-gypsum plaster or 1" sanded gypsum 
2 4 

plaster (1:2 mix) annlied to metal or wire. 

Outside facing of steel studs: 
1/ 2" gypsum sheathing board, attached to studs, and 33/ 4" brick veneer attached to 
steel frame with metal ties every 5th course. Inside facing of studs: 1/ 2" sanded 

2 4 
gypsum plaster ( l :2 mix) applied to 1/ 2" perforated gypsum lath securely attached 
to studs and having strips of metal lath 3-inches wide applied to all horizontal 
joints of gypsum lath. 

For SI: 1 inch= 25.4 tnm. 

720.4.1.3 Multi-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 =(Rt°""+ R2°·59 + ... +R,,°-59 + as) 1.7 (Eqnation 7-10) 

where: 

R =The fire endurance of the assembly 
(hours). 

RI> R2 and R11= The fire endurance of the individual 
wythes (hours). 

as = Coefficient for continuous airspace. 
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Values for R11°59 for use in Equation 7-10 are given in 
Table 720.4.1(3). The coefficient for each continuous 
airspace of 1/ 2 inch to 31/ 2 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 720.4.1 rn 
VALUES OF Rn · 9 

R o.s9 
n R (hours) 

1 1.0 

2 1.50 

3 1.91 

4 2.27 

TABLE 720.4.1(4) 
COEFFICIENTS FOR PLASTER, pl' 

THICKNESS OF 
PLASTER (Inch) ONE SIDE TWO SIDE 

I I, 0.3 0.6 

'Is 0.37 0.75 

3/4 0.45 0.90 

For SI: l inch= 25.4 mm. 
a, Values listed in table are for I :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 

6 1112 

8 J l/2 

10 or 1nore 11/ 2 

For SI: I inch= 25.4 n1m. 

NP= Not pennitted, 

2 hour 

2 

I !/2 

11/ 2 

3 hour 4 hour 

NP NP 

13/4 3 

11/ 2 13/4 

TABLE 720.4.1 (6) 
REINFORCED CLAY MASONRY COLUMNS 

FIRE-RESISTANCE RATING 
(hour) 

COLUMN SIZE 1 2 3 4 

Mini1nu1n colu1nn din1ension (inches) 8 10 12 14 

For SI: 1 inch= 25.4 mm. 

720.4.2 Multi-wythe walls. The fire-resistance rating for 
walJs or partitions consisting of two or n1ore dissimilar 
wythes shall be permitted to be determined by the formula: 

R = (R1o.59+ R
2
0.s9 + ... +/~,i°"s9) 1.1 (Equation7-11) 

where: 

R = The fire endurance of the assembly 
(hours). 

R1, l?.2 and RI!= The fire endurance of the individual wythes 
(hours). 

Values for R11°·59 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 1nore wythes of different ma
terials (concrete or concrete inasonry units) in con1bina
tion with clay 1nasonry units, the fire-resistance rating of 
the different materials shall be permitted to be deter
mined 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 no1ninal width of the lintel and the minimun1 covering 
for the longitudinal reinforcen1ent in accordance with Table 
720.4. l (5). 

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 minin1u1n cover for longitudinal reinforce111ent 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 asse1n
blies are established by calculations. 

720.5.1 Structural steel columns. The fire resistance rat
ings of steel columns shall be based on the size of the ele-
1nent and the type of protection provided in accordance with 
this section. 

720.5.1.l General. These procedures establish a basis 
for deterinining the fire resistance of cohunn assemblies 
as a function of the thickness of fire-resistant material 
and, the weight, Wand heated perimeter, D, of steel col
umns. As used in these sections, Wis the average weight 
of a structural steel colun1n in pounds per linear foot. The 
heated perimeter, D, is the inside periineter of the fire-re
sistant 1naterial in inches as illustrated in Figure 
720.5.1(1). 

D=4bf+ 2d - 2lw D'"2(a+d) D=-2{bf-t d) 

FIGURE 720.5.1 (1) 
DETERMINATION OF THE HEATED PERIMETER 

OF STRUCTURAL STEEL COLUMNS 
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' )A 

16 
!.© 

' 

SNAP-LOCK PITTSBURGH SEAM 

CORNER JOINT DETAILS (A) 

FIGURE 720.5.1 (2) 

No.6x1/2" SHEET STEEL 
SCREWS SPACED 12vo.c. 

3/4" 

LAP 

GYPSUM WALLBOARD PROTECTED STRUCTURAL STEEL 
COLUMNS WITH SHEET STEEL COLUMN COVERS 

1. Structural steel colmnn, either wide flange or tubular shapes. 
2, Type X gypsun1 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 
1ninimum spacing of 8 feet, provided that the joints in successive layers are 
staggered at least J 2 inches. The total required thickness of wallboard shall 
be detennined 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 wallboard 
nlay be applied to the exterior of the sheet steel colmnn covers with 1-inch 
long Type S screws spaced 1 inch from the wallboard edge and 8 inches on 
center. For such installations, 0.0149-inch mini1nmn thickness galvanized 
steel corner beads with 11/ 2-inch legs shall be attached to the wallboard with 
Type S screws spaced l 2 inches on center. 

3, For fire-resistance ratings of 3 hours 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 column covers shall be fabricated 
fron1 0.0239-inch minin1um thickness stainless steel. The column covers 
shall be erected with the Snap Lock or Pittsburgh joint details. 
For fire-resistance ratings of2 hours or less, column covers fabricated from 
0.0269-inch minimun1 thickness galvanized or stainless steel shall be per
mitted to be erected with lap joints. The lap joints shall be pern1itted to be lo
cated anywhere around the perimeter of the column cover. The lap joints 
shall be secured with 1/ 2-inch-long No. 8 sheet metal screws spaced 12 
inches on center, 
The column covers shall be provided with a minimun1 expansion clearance 
of 1/ 8 inch per linear foot between the ends of the cover nod any restraining 
construction, 
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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 

For SI: 1 inch:::: 25.4 mm. 
1. Structural steel column, either wide flange or tubular shapes. 
2. JS/8-inch deep studs fabricated fron10,0179-inch1nininu1m thickness galva

nized steel with 15/ 16 or l 7/ 16-inch legs. The length of the steel studs shall be 
1/ 2 inch less than the height of the assembly. 

3. Type X gypsmn 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 layers are 
staggered at least 12 inches. The total required thickness of wallboard shall 
be determined on the basis of the specified fire-resistance rating and the 
weight-to-heated-perimeter ratio (lVID) of the column. 

4. Galvanized 0.0149-inch minimum thickness steel corner beads with 11/ 2-

inch legs attached to the wallboard with 1-inch-long Type S screws spaced 
12 inches on center. 

5. No, 18 SWG steel tie wires spaced 24 inches on center. 
6. Sheet nletal angles with 2-inch legs fabricated from 0.0221-inch minin1un1 

thickness galvanized steel. 
7. Type S screws, 1-inch long, shall be used 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 13/ 4-inch long shall be used for attaching the 
second layer of wallboard to the steel studs and the fourth layer to the sheet 
metal angles at 12 inches on center. Type S screws 21

/ 4 inches long shall be 
used for attaching the third layer of wallboard to the steel studs at 12 inches 
on center. 
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FIGURE 720.5.1(4)-720.5.1.2 
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WEIGHT TO HEATED PERIMETER RATIO (WIO) 

For SI: I inch= 25.4 mm, I 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 ID ratios for typical wide flange columns are listed in Table 720.5.1( I). For other 
column shapes, the W/D ratios shall be determined in accordance with Section 
720.5.1.1. 

FIGURE 720.5.1 (5) 
WIDE FLANGE STRUCTURAL STEEL COLUMNS WITH 

SPRAY-APPLIED FIRE-RESISTANT MATERIALS 
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FIGURE 720.5.1(6) 
CONCRETE PROTECTED STRUCTURAL STEEL COLUMNS8 

a. When the inside perimeter of the concrete protection is not square, L shall be taken as 
the average of L, and L,. When the thickness of concrete cover is not constant, Ji shall he 
taken as the average of h, and h,. 

b. Joints shall be protected with a minimum I inch thickness of ceramic fiber blanket but 
in no case less than one-half the thickness of the column cover (sec Section 720.2.1.3 ). 
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For SI: 1 inch= 25.4 mm. 

FIGURE 720.5.1(7) 
CONCRETE OR CLAY MASONRY PROTECTED 

STRUCTURAL STEEL COLUMNS 

d Depth of a wide flange column, outside diameter of pipe column, or 
outside di1nension of stiuctural tubing colmnn (inches). 

(.,;, Thickness of web of wide flange column (inches), 

Width of flange of wide flange column (inches). 

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 plu1nbing 
installations shall not be embedded in any required 
fire-resistant materials. 

720.5.1.1.3 Weight-to-perimeter ratio. Table 
720.5.1 (I) 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 colun1n 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: 

[
h(W'!D)]"·" 

R~l30 
2 

(Equation 7-12) 

where: 

R = 

h = 

D = 

W' = 

W' = 

Fire resistance (minutes). 

Total thickness of gypsum wallboard (inches). 

Heated perimeter of the structural steel colu1nn 
(inches). 

Total weight of the structural steel column and 
gypsum wallboard protection (pounds per lin
ear foot). 

W + 50hD/144. 
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FIRE-RESISTANCE-RATED CONSTRUCTION 

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 (WID) of the column. For structural steel col
mnns with weight-to-heated-perimeter ratios (WID) 
greater than 3.65, the thickness of gypsum wallboard 
required for specified fire-resistance ratings shall be 
the same as the thickness determined for a Wl4 x 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), shall be permitted to be 
determined from the following expression: 

R=[C1 (W!D)+C,]h (Equation 7-13) 

where: 

R = Fire resistance (minutes). 

h = Thickness of spray-applied fire-resistant 
material (inches). 

D = Heated perimeterof the structural steel col-
umn (inches). 

C1 and C2 = Material-dependent constants. 

W = Weight of structural steel column (pounds 
per linear foot). 

720.5.1.3.l Material dependent constants. The ma
terial-dependent constants, cl and c,, shall be deter
mined for specific fire-resistant 1naterials 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 limited to detem1ining the fire 
resistance of structural steel columns with weight-to
heated-perimeter ratios (WID) between the largest 
and smallest columns for which standard fire-endur
ance test 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 columns. The fire resis
tance of sttuctural 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 = /(, (1 + 0.03m) (Equation 7-14) 
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where: 

R,, = 10 (WID) o.7 + 17 (hL'/k,0·2) x 
(1 + 26 (H/p,cJi (L + h))o') 

As used in these expressions: 

R = Fire endurance at equilibrium moisture condi
tions (minutes). 

R0 = Fire endurance at zero moisture content (min
utes). 

ni = 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, = Ambient temperature thermal conductivity of the 
concrete (Btu/hr ft "F). 

H = Ambient temperature thermal capacity of the 
steel column = 0. 11 W (Btu/ ft "F). 

p, = Concrete density (pounds per cubic foot). 

cc = Ambient temperature specific heat of concrete 
(Btu/lb °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 to the thermal capacity of the steel column, as 
follows: 

H =0.11 W +(p,cJ144) (bp-A,) (Equation 7-15) 

where: 

bf = Flange width of the steel column (inches). 

d = Depth of the steel column (inches). 

As = 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 columns 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 
stluctural 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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720.5.1.4.5 - 720.5.2.2 

ness of the cohnnn 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. l (7), shall be permitted to be detennined 
from the following expression: 

R = 0.17 (W/D)"·7 + [0.285 (T/6/K° 2)) 

[1.0 + 42.7 { (A/d,,, TJ I (0.25p + T,)] o.s) 
(Equation 7-16) 

where: 

R = Fire-resistance rating of colun1n assembly 
(hours). 

W = Average weight of steel column (pounds per 
foot). 

D = Heated perimeter of steel column (inches) [see 
Figure 720.5.1(7)). 

Te = Equivalent thickness of concrete or clay n1a
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/hrft°F) [see Table 720.5.1(3)). 

As = Cross-sectional area of steel column (square 
inches). 

d111 = Density of the concrete or clay masonry 
unit(pounds per cubic foot). 

p = Inner peritneter of concrete or clay n1asonry 
protection (inches) [see Figure 720.5.1(7)]. 

720.5.1.4.6 Equivalent concrete masonry thick
ness. For structural steel colu1nns protected with con
crete masonry, Table 720.5.1(5) gives the equivalent 
thickness of concrete inasonry required for various 
fire-resistance ratings for typical column shapes. For 
structural steel colu1nns protected with clay niasonry, 
Table 720.5.1(6) gives the equivalent thickness of 
concrete n1asonry required for various fire-resistance 
ratings for typical coltunn shapes. 

720.5.2 Structural steel beams and girders. The fire resis
tance ratings of steel bea111s and girders shall be based upon 
the size of the element and the type of protection provided in 
accordance with this section. 
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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 
fro1n that specified in approved fire-resistant assemblies 
as a function of the thickness of fire-resistant inaterial 
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 inember in pounds per linear 
foot. The heated peritneter, D, is the inside perimeter of 
the fire-resistant material in inches as illustrated in Fig
ure 720.5.2. 

FIRE-RESISTANCE-RATED CONSTRUCTION 

I , 4 
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FIGURE 720.5.2 
DETERMINATION OF THE HEATED PERIMETER 

OF STRUCTURAL STEEL BEAMS AND GIRDERS 

. . 4 ! 

~ 

-

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 1nost 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 detern1ined 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-asse1nblies shall be 
considered the minin1um pennissible size. Other 
beam or girder shapes shall be permitted to be substi
tuted provided that the weight-to-heated-perimeter 
ratio (WID) of the substitute beam is equal to or 
greater than that of the beam specified in the approved 
assembly. 

720.5.2.2 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 bea1n 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 
inaterial is adjusted in accordance with the following 
expression: 

I -[W, ID, +0.60]/ 
72 - 11 

W, I D2 +0.60 

where: 

(Equation 7-17) 

h = 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 peritneter of the structural steel beam or 
girder in inches. 

Subscript I 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) 
WID RATIOS FOR STEEL COLUMNS 

STRUCTURAL CONTOUR BOX STRUCTURAL CONTOUR BOX 
SHAPE PROFILE PROFILE SHAPE PROFILE PROFILE 

W14 x 233 2.49 3.65 WIO x 112 1.78 2.57 

x 211 2.28 3.35 x 100 1.61 2.33 

x 193 2.10 3.09 x 88 1.43 2.08 

x 176 1.93 2.85 x 77 1.26 1.85 

x 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 

x 109 1.27 1.88 x 45 0.87 1.24 

x 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 W8x67 1.34 1.94 

x 68 1.01 1.41 x 58 1.18 1.71 

x 61 0.91 1.28 x 48 0.99S 1.44 

x 53 0.89 1.21 x40 0.83 1.23 

x 48 0.81 1.10 x 35 0.73 1.08 

x 43 0.73 0.99 x 31 0.65 0.97 

x 28 0.67 0.96 

Wl2 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 2.36 W6x25 0.69 1.00 

x 106 1.44 2.11 x20 0.56 0.82 

x 96 1.32 1.93 x 16 0.57 0.78 

x 87 1.20 1.76 x 15 0.42 0.63 

x 79 1.10 1.61 x 12 0.43 0.60 

x 72 1.00 1.48 x 9 0.33 0.46 

x 65 0.91 1.35 

x 58 0.91 1.31 W5x19 0.64 0.93 

x 53 0.84 1.20 xl6 0.54 0.80 

x 50 0.89 1.23 

x 45 0.81 1.12 W4x 13 0.54 0.79 

x 40 0.72 1.00 

For SI: l pound per linear foot per inch= 0.059 kg/m/Jnm. 
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TABLE 720.5.1(2)-TABLE 720.5.1(3) FIRE-RESISTANCE-RATED CONSTRUCTION 

TABLE 720.5.1 (2) 
PROPERTIES OF CONCRETE 

PROPERTY NORMAL WEIGHT CONCRETE STRUCTURAL LIGHTWEIGHT CONCRETE 

Thermal conductivity (kc) 0.95 Btu/hr ft °F 0.35 Btu/hrft °F 

Specific heat (cc) 0.20 Btu/lb °F 0.20 Btu/lb °F 

Density (P") 145 lb/ft3 110 lb/ft3 

Equilibrium (free) moisture content (111) by 
4% 5% 

volume 

For SI: 1inch=25.4 mm, l foot= 304.8 mm, l lb/ft3 = 16.0185 kg/m3, Btu/hr ft °F = 1.731 W/(m · K) 

TABLE 720.5.1(3) 
THERMAL CONDUCTIVITY OF CONCRETE OR CLAY 

MASONRY UNITS 

DENSITY (dm) OF UNITS (lb/ft3) 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 

Clay Masonry Units 

120 1.25 

130 2.25 

For SI: l pound per cubic foot= 16.0185 kg/013, Btu per hour foot °F = 1.731 W/(m · 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 BEAM AND GIRDER SHAPES 

STRUCTURAL CONTOUR BOX STRUCTURAL CONTOUR BOX 
SHAPE PROFILE PROFILE SHAPE PROFILE PROFILE 

W36 x 300 2.47 3.33 x 68 0.92 1.21 

x 280 2.31 3.12 x 62 0.92 1.14 

x 260 2.16 2.92 x 55 0.82 1.02 

x245 2.04 2.76 

x 230 l.92 2.61 W21x147 1.83 2.60 

x 210 l.94 2.45 x 132 1.66 2.35 

x 194 l.80 2.28 x 122 l.54 2.19 

x 182 l.69 2.15 x 111 1.41 2.01 

x 170 l.59 2.01 x 101 l.29 l.84 

x 160 1.50 l.90 x 93 l.38 1.80 

x 150 1.41 l.79 x 83 l.24 l.62 

x 135 l.28 l.63 x 73 l.10 1.44 

x 68 l.03 l.35 

W33 x 241 2.11 2.86 x 62 0.94 l.23 

x 221 l.94 2.64 x 57 0.93 l.17 

x201 1.78 2.42 x 50 0.83 l.04 

x 152 1.51 l.94 x 44 0.73 0.92 

x 141 l.41 l.80 

x 130 l.31 l.67 Wl8 x 119 l.69 2.42 

x 118 l.19 l.53 x 106 l.52 2.18 

x 97 l.39 2.01 

W30 x 211 2.00 2.74 x 86 l.24 l.80 

x 191 l.82 2.50 x 76 l.11 l.60 

x 173 l.66 2.28 x 71 l.21 l.59 

x 132 l.45 l.85 x 65 l.l l l.47 

x 124 l.37 l.75 x 60 l.03 l.36 

x 116 l.28 l.65 x 55 0.95 l.26 

x 108 l.20 l.54 x 50 0.87 l.15 

x 99 l.10 l.42 x 46 0.86 l.09 

x 40 0.75 0.96 

W27 x 178 l.85 2.55 x 35 0.66 0.85 

x 161 l.68 2.33 

x 146 l.53 2.12 Wl6x 100 l.56 2.25 

x 114 l.36 l.76 x 89 l.40 2.03 

x 102 l.23 l.59 x 77 l.22 l.78 

x 94 l.13 l.47 x 67 1.07 l.56 

x 84 l.02 l.33 x 57 l.07 l.43 

x 50 0.94 l.26 

x 45 0.85 l.15 

W24 x 162 l.85 2.57 x 40 0.76 l.03 

x 146 l.68 2.34 x 36 0.69 0.93 

x 131 l.52 2.12 x 31 0.65 0.83 

x 117 l.36 l.91 x 26 0.55 0.70 

x 104 l.22 l.71 

x 94 l.26 l.63 Wl4 x 132 l.83 3.00 

x 84 l.13 l.47 x 120 l.67 2.75 

x 76 l.03 l.34 x 109 l.53 2.52 

(co11ti1111ed) 
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TABLE 720.5.1(4) FIRE-RESISTANCE-RATED CONSTRUCTION 

TABLE 720.5.1 (4)-contlnued 
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 x 26 0.69 0.98 

x 82 1.41 2.12 x 22 0.59 0.84 

x 74 1.28 1.93 x 19 0.59 0.78 

x 68 1.19 1.78 x 17 0.54 0.70 

x 61 1.07 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 x 58 1.41 2.26 

x 34 0.71 0.98 x 48 1.18 1.91 

x 30 0.63 0.87 x 40 1.00 1.63 

x 26 0.61 0.79 x 35 0.88 1.44 

x 22 0.52 0.68 x 31 0.79 1.29 

x 28 0.80 1.24 

Wl2 x 87 1.44 2.34 x 24 0.69 1.07 

x 79 1.32 2.14 x 21 0.66 0.96 

x 72 1.20 1.97 x 18 0.57 0.84 

x 65 1.09 1.79 x 15 0.54 0.74 

x 58 1.08 1.69 x 13 0.47 0.65 

x 53 0.99 1.55 x IO 0.37 0.51 

x 50 1.04 1.54 

x 45 0.95 1.40 W6 x 25 0.82 1.33 

x 40 0.85 1.25 x 20 0.67 1.09 

x 35 0.79 I. I I x 16 0.66 0.96 

x 30 0.69 0.96 x 15 0.51 0.83 

x 26 0.60 0.84 x 12 0.51 0.75 

x 22 0.61 0.77 x 9 0.39 0.57 

x 19 0.53 0.67 

x 16 0.45 0.57 ws x 19 0.76 1.24 

x 14 0.40 0.50 x 16 0.65 1.07 

WIOx 112 2.14 3.38 W4 x 13 0.65 1.05 

x 100 1.93 3.07 

x 88 1.7 2.75 

x 77 1.52 2.45 

x 68 1.35 2.20 

x 60 1.20 1.97 

x 54 1.09 1.79 

x 49 0.99 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/mn1. 
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 720.5.1(5) 

TABLE 720.5.1(5) 
FIRE RESISTANCE OF CONCRETE MASONRY PROTECTED STEEL COLUMNS 

MINIMUM REQUIRED EQUIVALENT MINIMUM REQUIRED EQUIVALENT 
THICKNESS FOR FIRE-RESISTANCE THICKNESS FOR FIRE-RESISTANCE 

CONCRETE RATING OF CONCRETE. MASONRY CONCRETE RATING OF CONCRETE. MASONRY 
MASONRY DENSITY PROTECTION ASSEMBLY Te, (Inches) MASONRY DENSITY PROTECTION ASSEMBLY T0 , (Inches) 

COLUMN POUNDS PER COLUMN POUNDS PER 
SIZE CUBIC FOOT 1-hour 2-hour 3-hour 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 3.01 

100 0.89 1.85 2.67 3.40 JOO 0.87 1.83 2.65 3.38 
Wl4x 82 WJO x 68 

lJO 0.96 1.97 2.81 3.57 110 0.94 1.95 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 1.76 2.53 3.21 

100 0.99 1.95 2.76 3.49 JOO 1.04 2.01 2.83 3.57 
Wl4 x 68 WJO x 54 

110 1.06 2.06 2.91 3.66 110 I.I I 2.12 2.98 3.73 

120 1.14 2.18 3.05 3.82 120 1.19 2.24 3.12 3.90 

80 0.91 1.81 2.58 3.27 80 0.92 1.83 2.60 3.30 

100 1.07 2.05 2.88 3.62 100 1.08 2.07 2.90 3.64 
Wl4 x 53 WJO x45 

110 1.15 2.17 3.02 3.78 110 1.16 2.18 3.04 3.80 

120 l.22 2.28 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 3.49 

100 1.17 2.17 3.00 3.74 100 1.22 2.23 3.07 3.81 
W14 x43 WlO x 33 

110 1.25 2.28 3.14 3.90 110 1.30 2.34 3.20 3.96 

120 1.32 2.38 3.27 4.05 120 1.37 2.44 3.33 4.12 

80 0.81 1.66 2.41 3.09 80 0.94 l.85 2.63 3.33 

100 0.91 1.88 2.70 3.43 100 l.10 2.10 2.93 3.67 
Wl2x72 W8 x40 

110 0.99 1.99 2.84 3.60 IJO 1.18 2.21 3.07 3.83 

120 1.06 2.JO 2.98 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 l.22 2.23 3.07 3.81 
Wl2 x 58 W8x31 

110 I.I I 2.12 2.97 3.73 110 1.29 2.33 3.20 3.97 

120 1.19 2.23 3. 11 3.89 120 1.36 2.44 3.33 4.12 

80 0.91 1.81 2.58 3.27 80 1.14 2.09 2.89 3.59 

100 1.07 2.05 2.88 3.62 JOO 1.29 2.3 l 3.16 3.90 
Wl2x 50 W8x24 

110 1.15 2.17 3.02 3.78 110 1.36 2.42 3.28 4.05 

120 1.22 2.28 3.16 3.94 120 1.43 2.52 3.41 4.20 

80 1.01 1.94 2.72 3.41 110 1.22 2.20 3.01 3.72 

100 1.17 2.17 3.01 3.75 JOO 1.36 2.40 3.25 4.01 
Wl2 x40 W8x18 

IJO 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) FIRE·RESISTANCE·RATED CONSTRUCTION 

TABLE 720.5.1(5)-contlnued 
FIRE RESISTANCE OF CONCRETE MASONRY PROTECTED STEEL COLUMNS 

MINIMUM REQUIRED MINIMUM REQUIRED 
EQUIVALENT THICKNESS EQUIVALENT THICKNESS 

FOR FIRE-RESISTANCE FOR FIRE-RESISTANCE 
RATING OF CONCRETE. RATING OF CONCRETE. 

NOMINAL TUBE CONCRETE MASONRY 
MASONRY PROTECTION 

NOMINAL PIPE CONCRETE MASONRY 
MASONRY PROTECTION 

ASSEMBLY T,., (inches) ASSEMBLY T .. , (inches) 
SIZE DENSITY, POUNDS PER SIZE DENSITY, POUNDS 

(Inches) CUBIC FOOT 1·hour 2-hour 3-hour 4-hour (inches) PER CUBIC FOOT 1-hour 2-hour 3-hour 4-hour 

80 0.93 1.90 2.71 3.43 80 0.80 1.75 2.56 3.28 

4 x 4 x 112 wall IOO 1.08 2.13 2.99 3.76 4 double extra 100 0.95 1.99 2.85 3.62 

thickness 110 1.16 2.24 3.13 3.91 
strong 0.674 

110 1.02 2.10 2.99 3.78 wall thickness 

120 1.22 2.34 3.26 4.06 120 1.09 2.20 3.12 3.93 

80 1.05 2.03 2.84 3.57 80 1.12 2.11 2.93 3.65 

4x4x 3/8 wall 100 1.20 2.25 3.11 3.88 4 extra strong 100 1.26 2.32 3.19 3.95 
0.337 wall 

thickness 110 1.27 2.35 3.24 4.02 thickness 110 1.33 2.42 3.31 4.09 

120 1.34 2.45 3.37 4.17 120 1.40 2.52 3.43 4.23 

80 1.21 2.20 3.01 3.73 80 1.26 2.25 3.07 3.79 

4x4x 1/ 4 wall 100 1.35 2.40 3.26 4.02 4 standard 100 1.40 2.45 3.31 4.07 
0.237 wall thickness 110 1.41 2.50 3.38 4.16 thickness 110 1.46 2.55 3.43 4.21 

120 1.48 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 x 6 x 1/ 2 wall 100 0.98 1.99 2.84 3.59 5 double extra 100 0.85 l.86 2.71 3.47 

thickness 110 l.05 2.10 2.98 3.75 
strong 0.750 

110 0.91 l.97 2.85 3.63 wall thickness 

120 1.12 2.21 3.11 3.91 120 0.98 2.02 2.99 3.79 

80 0.96 l.91 2.71 3.42 80 1.04 2.01 2.83 3.54 

6 x 6 x 3/ 8 wall 100 1.12 2.14 3.00 3.75 5 extra strong 100 1.19 2.23 3.09 3.85 
0.375 wall thickness 110 1.19 2.25 3.13 3.90 thickness 110 1.26 2.34 3.22 4.00 

120 1.26 2.35 3.26 4.05 120 1.32 2.44 3.34 4.14 

80 1.14 2. 11 2.92 3.63 80 l.20 2.19 3.00 3.72 

6 x 6 x 1/ 4 wall 100 l.29 2.32 3.18 3.93 5 standard 100 1.34 2.39 3.25 4.00 
0.258 wall thickness 110 1.36 2.43 3.30 4.08 thickness 110 1.41 2.49 3.37 4.14 

120 1.42 2.52 3.43 4.22 120 l.47 2.58 3.49 4.28 

80 0.77 1.66 2.44 3.13 80 0.59 1.46 2.23 2.92 

8x8x 1/2 wall 100 0.92 1.91 2.75 3.49 6 double extra 100 0.73 1.71 2.54 3.29 

thickness 110 1.00 2.02 2.89 3.66 
strong 0.864 

110 0.80 1.82 2.69 3.47 wall thickness 

120 1.07 2.14 3.03 3.82 120 0.86 1.93 2.83 3.63 

80 0.91 1.84 2.63 3.33 80 0.94 1.90 2.70 3.42 

8x8x 3/ 8 wall 100 1.07 2.08 2.92 3.67 6 extra strong 100 1.10 2.13 2.98 3.74 
0.432 wall thickness 110 1.14 2.19 3.06 3.83 thickness 110 1.17 2.23 3.11 3.89 

120 1.21 2.29 3.19 3.98 120 l.24 2,34 3.24 4.04 

80 1.10 2.06 2.86 3.57 80 1.14 2.12 2.93 3.64 

8 x 8 x 1/ 4 wall 100 1.25 2.28 3.13 3.87 6 standal'd 100 1.29 2.33 3.19 3.94 
0.280 wall 

thickness 110 1.32 2.38 3.25 4.02 thickness 110 l.36 2.43 3.31 4.08 

120 1.39 2.48 3.38 4.17 120 l.42 2,53 3.43 4.22 

For SI: I inch= 25.4 mm, I pound per cubic feet= 16.02 kg/m3. 
Note: Tabulated values assume I inch air gap between masonry and steel section. 
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 720.5.1 (6) 

TABLE 720.5.1 (6) 
FIRE RESISTANCE OF CLAY MASONRY PROTECTED STEEL COLUMNS 

CLAY MINIMUM REQUIRED EQUIVALENT THICKNESS CLAY MINIMUM REQUIRED EQUIVALENT THICKNESS 
MASONRY FOR FIRE·RESISTANCE RATING OF CLAY. MASONRY FOR FIAE·RESISTANCE RATING OF CLAY 
DENSITY, MASONRY PROTECTION ASSEMBLY Te, (Inches) DENSITY, MASONRY PROTECTION ASSEMBLY f 9 , (Inches) 

POUNDS PER POUNDS PER 
COLUMN SIZE CUBIC FOOT 1·hour 2-hour 3-hour 4-hour COLUMN SIZE CUBIC FOOT 1-hour 2-hour 3-hour 4·hour 

120 1.23 2.42 3.41 4.29 120 l.27 2.46 3.26 4.35 
Wl4 x 82 WlO 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 4.43 120 1.40 2.61 3.62 4.51 
Wl4 x68 WlO x 54 

130 1.51 2.82 3.91 4.87 130 1.58 2.89 3.98 4.95 

120 1.43 2.65 3.65 4.54 120 1.44 2,66 3.67 4.57 
Wl4x53 WlOx 45 

130 1.61 2.93 4.02 4.98 130 1.62 2.95 4.04 5,01 

120 1.54 2.76 3.77 4.66 120 1.59 2.82 3.84 4.73 
Wl4 x 43 WlO 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 1.47 2.70 3.71 4.61 
Wl2 x 72 W8x40 

130 1.50 2.80 3.88 4.84 130 1.65 2.98 4.08 5.04 

120 1.40 2.61 3.61 4.50 120 1.59 2.82 3.84 4.73 
Wl2x58 W8x31 

130 1.57 2.89 3.98 4.94 130 1.77 3.10 4.20 5.17 

120 1.43 2.65 3.66 4.55 120 1.66 2.90 3.92 4.82 
Wl2 x 50 W8 x24 

130 1.61 2.93 4.02 4.99 130 1.84 3.18 4.28 5.25 

120 1.54 2.77 3.78 4.67 120 1.75 3.00 4.01 4.91 
Wl2x40 W8x 18 

130 1.72 3.05 4.14 5.10 130 1.93 3.27 4.37 5.34 

Steel tubing Steel pipe 

Minimum required equivalent thickness Minimum required equivalent thickness 

Clay masonry 
for fire-resistance rating of clay. 

Clay masonry 
for fire-resistance rating of clay. 

Nominal tube size density, pounds 
Masonry protection assembly T , (Inches) 

Nominal pipe size density, pounds 
Masonry protection assembly T6 , (Inches) 

(Inches) per cubic foot 1-hour 2·hour 3·hour 4-hour (inches) per cubic foot 1-hour 2-hour 3-hour 4·hour 

4 x 4 x 1
/ 2 wall 

120 1.44 2.72 3.76 4.68 4 double extra 120 l.26 2.55 3.60 4.52 
strong 0.674 

thickness 130 1.62 3.00 4.12 5.11 wall thickness 130 l.42 2.82 3.96 4.95 

4 x 4 x 3/ 8 wall 
120 l.56 2.84 3.88 4.78 4 extra strong 120 1.60 2.89 3.92 4.83 

0.337 
thickness 130 1.74 3.12 4.23 5.21 wall thickness 130 1.77 3.16 4.28 5.25 

4 x 4 x 1/ 4 wall 120 1.72 2.99 4.02 4.92 4 standard 0.237 120 1.74 3.02 4.05 4.95 

thickness 130 l.89 3.26 4.37 5.34 wall thickness 130 1.92 3.29 4.40 5.37 

6 x 6 x 1
/ 2 wall 

120 l.33 2.58 3.62 4.52 5 double extra 120 Ll7 2.44 3.48 4.40 
strong 0.750 

thickness 130 1.50 2.86 3.98 4.96 wall thickness 130 l.33 2,72 3.84 4.83 

6 x 6 x 3/ 8 wall 120 l.48 2.74 3.76 4.67 5 extra strong 120 l.55 2.82 3.85 4.76 
0.375 

thickness 130 1.65 3.01 4.13 5.10 wall thickness 130 1.72 3.09 4.21 5,18 

6 x 6 x 1/ 4 wall 120 1.66 2.91 3.94 4.84 5 standard 0.258 120 1.71 2.97 4.00 4,90 

thickness 130 l.83 3.19 4.30 5.27 wall thickness 130 1.88 3.24 4.35 5.32 

8x8x 1/ 2 wall 120 l.27 2.50 3.52 4.42 6 double extra 120 1.04 2.28 3.32 4.23 
strong 0.864 

thickness 130 1.44 2.78 3.89 4,86 wall thickness 130 Ll9 2.60 3.68 4.67 

8 x 8 x 3/ 8 wall 120 1.43 2.67 3.69 4.59 6 extra strong 120 l.45 2.71 3.75 4.65 
0.432 

thickness 130 1.60 2.95 4.05 5.02 wall thickness 130 l.62 2.99 4.10 5.08 

8 x 8 x 1/ 4 wall 120 l.62 2.87 3.89 4.78 6 standard 0.280 120 1.65 2.91 3.94 4.84 

thickness 130 l.79 3.14 4.24 5.21 wall thickness 130 1.82 3.19 4.30 5.27 
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TABLE 720.5.1(7)-TABLE 720.5.1(8) 

TABLE 720.5.1 (7) 
MINIMUM COVER (Inch) FOR STEEL COLUMNS 
ENCASED IN NORMAL WEIGHT CONCRETE' 

[FIGURE 720.5.1 (6)(c)] 

STRUCTURAL 
FIRE-RESISTANCE RATING (hours) 

SHAPE 1 1112 2 3 

Wl4 x 233 
1 11, 

x 176 1 

x 132 1 

x 90 1 2 

x 61 I l/2 

x 48 

x 43 I l/2 2 1/2 

Wl2 x 152 1 

x 96 I 2 

x 65 1 

x 50 l 1/2 

x 40 I i;2 2 1/2 

WlO x 88 I 2 

x 49 

x 45 I 1 11, 1 l/2 

x 39 2 !/2 

x 33 2 

W8 x 67 1 

x 58 1 l/2 

x 48 1 2 112 

x 31 1 l/2 

x 21 2 

x 18 3 

W6 x 25 1 l/2 2 

x 20 3 

x 16 I 2 

x 15 

x 9 I l/2 2 l/2 3 l/2 

For SI: l inch= 25.4 min. 

4 

2 

2 1/2 

3 

2 11, 

3 

3 

3 112 

3 

3 l/2 

4 

3 l/2 

4 

a. The tabulated thicknesses are based upon the assmned properties of normal 
weight concrete given in Table 720.5. l (2). 
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FIRE-RESISTANCE-RATED CONSTRUCTION 

TABLE 720.5.1(8) 
MINIMUM COVER (inch) FOR STEEL COLUMNS 

ENCASED IN STRUCTURAL LIGHTWEIGHT CONCRETE' 
[FIGURE 720.5.1(6)(c)] 

STRUCTURAL 
FIRE-RESISTANCE RATING (HOURS) 

SHAPE 1 1 112 2 3 4 

W14 x 233 1 
1 1/2 

x 193 

x 74 1 1 1 1 l/2 2 

x 61 

x 43 1 11, 2 2 l/2 

W12 x 65 1 11, 2 

x 53 I I 1 

x 40 1 112 2 2 1/2 

WIOxl12 2 

x 88 I 1 1 1/2 

x 60 I 

x 33 I 112 2 2 l/2 

W8 x 35 2 1;2 

x 28 I 1 2 

x 24 l l/2 3 

x 18 l 112 2 l/2 

For SI: I inch= 25.4 mm. 
a. The tabulated thicknesses are based upon the assun1ed properties of struc

tural lightweight concrete given in Table 720.5.1(2). 
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FIRE-RESISTANCE-RATED CONSTRUCTION 

TABLE 720.5.1(9) 
MINIMUM COVER (inch) FOR STEEL COLUMNS 

IN NORMAL WEIGHT PRECAST COVERS• 
[FIGURE 720 5 1 (6)(a)] . . 

STRUCTURAL 
FIRE-RESISTANCE RATING (hours) 

SHAPE 1 1 1,2 2 3 

Wl4x233 l ,,, 
2 l/2 x 211 

x 176 

x 145 1 l/2 2 

x 109 l 1/2 3 

x 99 

x 61 

x 43 2 2 1/ 2 3 1/2 

Wl2 x 190 1 1/2 
2 ,,, 

x 152 

x 120 1 1/2 2 

x 96 3 

x 87 1 l/2 

x 58 

x 40 2 2 ,,, 3 l/2 

W10xll2 

x 88 1 1/ 2 2 3 

x 77 l 1/2 

x 54 2 2 1/2 3 l/2 

x 33 

W8 x 67 1 l/2 2 3 

x 58 

x 48 1 l/2 2 2 ,,, 311, 

x 28 

x 21 

x 18 2112 3 4 

W6 x 25 2 2 ,,, 3 l/2 

x 20 l l/2 

x 16 3 

x 12 2 2 1/ 2 4 

x 9 

For SI: 1 inch= 25.4 mm. 

4 

3 

3 1/ 2 

4 

4 l/2 

3 l/2 

4 

4 l/2 

3 1/ 2 

4 

4 1/ 2 

4 

4 1/ 2 

4 1/ 2 

5 

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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TABLE 720.5.1(9)-TABLE 720.5.1(10) 

TABLE 720.5.1(10) 
MINIMUM COVER (inch) FOR STEEL COLUMNS 

IN STRUCTURAL LIGHTWEIGHT PRECAST COVERS• 
[FIGURE 720 5 1 (6)(a)] .. 

STRUCTURAL 
FIRE-RESISTANCE RATING (hours) 

SHAPE 1 1112 2 3 4 

Wl4x233 2 l/2 

x 176 2 

x 145 1 l/2 

x 132 
1 l/2 1 l/2 

3 

x 109 

x 99 2 l/2 

x 68 2 

x 43 3 3 1/2 

Wl2 x 190 2 ,,, 

x 152 2 

x 136 1 1/2 
3 

x 106 

x 96 1 1/ 2 1 1/ 2 2 l/2 

x 87 

x 65 2 

x 40 3 3 l/2 

WlO x 112 2 

x 100 1 l/2 3 

x 88 

x 77 1 l/2 1 l/2 2 l/2 

x 60 2 

x 39 3 3 1/2 

x 33 2 

W8 x 67 1 l/2 2 1/ 2 3 

x 48 l l/2 

x 35 1 1/ 2 2 3 1/ 2 

x 28 3 

x 18 2 2 1/ 2 4 

W6 x 25 2 3 3 1/ 2 

x 15 1 1/ 2 2 
4 

x 9 2 l/2 3 1/ 2 

For SI: l inch= 25.4 mm. 
a. The tabulated thicknesses are based upon the assumed properties of struc

tural lightweight concrete given in Table 720.5.1(2). 
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720.5.2.2.1-TABLE720.6.2(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/ 8 

inch (9.5 mm). 

720.S.2.3 Structural steel trusses, The fire resistance 
of structural steel trusses protected with fire-resistant 
materials spray-applied to each of the individual truss 
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.l. 

720.6 Wood assemblies. The provisions of this section contain 
procedures by which the fire resistance ratings of wood assem
blies are established by calculations. 

720.6.1 General. This section contains procedures for cal
culating the fire-resistance ratings of walls, floor/ceiling 
and roof/ceiling assemblies based in part on the standard 
method of testing referenced in Section 703.2. 

720.6.1.1 Maximum fire-resistance rating. Fire-re
sistance ratings calculated using the procedures in this 
section shall be used only for I-hour rated assemblies. 

720.6.1.2 Dissimilar membranes. Where dissimilar 
me1nbranes are used on a wall assen1bly, the calcula
tion shall be made from the least fire-resistant 
(weaker) side. 

720.6.2 Walls, floors and roofs. These procedures apply 
to both loadbearing and nonloadbearing asse1nblies. 
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720.6.2.1 Fire-resistance rating of wood frame assem
blies. The fire-resistance rating of a wood frame assem
bly is equal to the sum of the time assigned to the 
n1en1brane on the fire-exposed side, the ti1ne assigned to 
the fra1ning 1ne1nbers and the titne assigned for addi
tional contribution by other protective tneasures such as 
insulation. The 111en1brane 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 

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.S [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 
23. 

TABLE 720.6.2(1) 
TIME ASSIGNED TO WALLBOARD MEMBRANES'·"·'·d 

DESCRIPTION OF FINISH TIMEa (minutes) 

3/ 8-inch wood structural panel bonded with 5 
exterior glue 

15/ 32-inch wood structural panel bonded with 
10 

exterior glue 

19/3rinch wood stluctural panel bonded with 15 
exterior glue 

3/ 8-inch gypsun1 wallboard 10 

1/rinch gypsum wallboard 15 
5/8-inch gypsun1 wallboard 30 
1/ 2-inch Type X gypsum wallboard 25 
5/ 8-inch T)rpe X gypsu1n \Vallboard 40 

Double 3/ 8-inch gypsum wallboard 25 
1 / 2 + 3/ 8-inch gypsun1 wallboard 35 

Double 1/rinch gypsun1 wallboard 40 

For SI: I inch= 25.4 mm. 
a. These values apply only when me111branes are installed on fran1ing members 

which are spaced 16 inches o.c. 
b. Gypsum wallboard installed over fran1ing or fuffing shall be installed so that 

all edges are supported, except 5/ 8-inch Type X gypsum wallboard shall be 
pennitted to be installed horizontally with the horizontal joints staggered 24 
inches each side and unsupported but finished. 

c. On wood-framed floor/ceiling or roof/ceiling assemblies, gypsum board 
shall be installed with the long din1ension perpendicular to fran1ing mem
bers and shall have all joints finished. 

d, The men1brane on the unexposed side shall not be included in detennining 
the fire resistance of the assembly. When dissiinilar membranes are used on 
a wall asse1nbly, 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 FRAME'·•·' 

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: I inch= 25.4 1nm. 
a. This table does not apply to studs or joists spaced more than 16 inches 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, Allowable spans for joists shall be detennined 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 

5/ 8-in T &G lumber Lumber siding 

5/ 16-in exterior glue plywood Sheathing paper Wood shingles and shakes 

1/rin gypsum wallboard 1/4-in wood structural panels exterior type 

5/8-in gypsum wallboard 1/4-in hardboard 

1/z-in fiberboard Metal siding 

Stucco on 1netal lath 

Masonry veneer 

None 3/8-in exterior grade wood structural panels 

For SI: l pound/cubic feet= 16.0185 kg/m2. 
a. Any combination of sheathing, paper, and exterior finish is permitted. 

TABLE 720.6.2(4) 
FLOORING OR ROOFING OVER WOOD FRAMING' 

ASSEMBLY STRUCTURAL MEMBERS SUBFLOOR OR ROOF DECK FINISH FLOORING OR ROOFING 

Hardwood or softwood flooring on building paper Resilient 

15/ 32-inch wood structural panels 
flooring, parquet floor felted-synthetic fiber floor coverings, 

Floor Wood 
carpeting, or ceramic tile on 3/ 8-inch-thick panel-type 

or 11 / 16 T & G softwood underlay 

Ceramic tile on 11/,1-inch mortar bed 

Roof Wood 
15/ 3rinch wood structural panels 

Finish roofing 1naterial with or without insulation 
or 11/ 16 inch T & G softwood 

For SI: 1 inch= 25.4 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 su1face) or rockwool or slag mineral 15 
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 less than 2.6 pounds 
per cubic foot. 

For SI: 1 pound/cubic foot= 16.0185 kg/m3. 
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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 
colu1nns with a ntinirnum nominal dimension of 6 inches 
(152 mm) is equal to: 

Bea1ns: 2.54Zb (4 -2(b/d)) for beams which may be 
exposed to fire on four sides. 

(Equation 7-18) 

2.54Zb (4 -(bid)) for beams which may be 
exposed to fire on three sides. 

(Equation 7-19) 

Columns: 2.54Zd (3 -(dlb)) for columns which may be 
exposed to fire on four sides 

(Equation 7-20) 

2.54Zd (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). 

d = the depth of a beam or sn1aller side of a colun1n be
fore exposure to fire (inches). 

Z = load factor, based on Figure 720.6.3(1). 

720.6.3.1 Equation 7-21. Equation 7-21 applies only 
where the unexposed face represents the s1naller side of 
the colun111. If a colun1n 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 colu1nns are detennined 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 11/ 2 inches (38 mm) of 
wood, or other approved covering or coating for a 1-hour 
rating. Typical details for con11nonly used fasteners and 
connectors are shown in AITC Technical Note 7. 

720.6.3.4 Minimum size. Wood members are limited to 
ditnensions of 6 inches nominal or greater. Glued la1ni
nated timber bea1ns utilize standard la1ninating 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 min) outer tension la1ni
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 asse1nblies. 
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CHAPTER 8 

INTERIOR FINISHES 

SECTION 801 
GENERAL 

801.l Scope. Provisions of this chapter shall govern the use of 
materials used as interior finishes, triln and decorative tnateri
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 smface 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] 801.1.2 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 1612.3, interior finishes, trim and 
decorative materials below the design flood elevation shall 
be flood-dan1age-resistant tnaterials. 

801.2 Application. Combustible materials shall be permitted 
to be used as finish for walls, ceilings, floors and other interior 
su1faces of buildings. 

801.2.1 Windows. Show windows in the first story of build
ings shall be permitted to be of wood orofunprotected 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 

802.1 General. The following words and terms shall, for the 
purposes of this chapter and as used elsewhere in this code, 
have the 1neanings 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 co1nponent materials that restricts the spread of 
flame 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, includiJg risers. 

INTERIOR !WALL AND CEILING FINISH. The exposed 
interior surfaces of buildings including, but not limited to: fixed 
or movable wans and partitions; colun111s; 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-DE;VELOPED INDEX. The numerical value as
signed to a material tested in accordance with ASTM E 84. 

TRII\II. Picture molcis, chair rails, 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 temperatures 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 nonco111bustible construction, they shall 
co111ply with the provisions of this section. 

803.3.1 Direct attachment and furred construction. 
Where walls and ceilings are required by any provision in 
this code to be of fire-resistance-rated or nonco111bustible 
construction, the interior finish material shall be applied di
rectly against such construction or to furring 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 nun) 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 nonco1nbustible 
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 interior wall or ceiling finish that is 
not more than 0.25 inch (6.4 mm) thick shall be applied di
rectly against a nonco1nbustible backing. 

Exceptions: 

1. Class A 1naterials. 

2. Materials where the qualifying tests were n1ade 
with the material suspended or furred out from the 
noncon1bustible backing. 

803.4 Interior finish requirements based on gronp. 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 1naterials 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 fla111e spread index in accordance with 
ASTM E 84 and be protected by automatic sprinklers in
stalled in accordance with Section 903.3. 1.1 or Section 
903.3.1.2 or the covering shall meet the criteria of Section 
803.5. 1.1 or Section 803.5. 1.2 when tested in the mannerin
tended for use in accordance with NFPA 265 using the prod
uct inounting system, including adhesive. 
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803.5.1.1 Method A test protocol. 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 outer 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. 

INTERIOR FINISHES 

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. I. A heat flux of 25 kW/m2 at the floorlevel. 

4.2. An average upper-air temperature of 
l ,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 tnaximum net instantaneous peak heat release 
rate, determined by subtracting the burner output 
from the maxilnum 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 8 foot by 12 foot (203 mm by 
305 mm) 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 of25 kW/m2 at the floor level. 

2.2. An average upper air te1nperature of 
l ,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 sin1ilar 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 nu1terials and their use shall con1ply 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
tion and erection of n1etal suspension systen1s for acoustical 
tile and lay-in panel ceilings in buildings or structures shall 
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 
reco1111nendations and applicable provisions for applying 
interior finish. 
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INTERIOR FINISHES TABLE 803.4 

TABLE 803.4 
INTERIOR WALL AND CEILING FINISH REQUIREMENTS BY OCCUPANCY' 

SPRINKLERED1 UNSPRINKLERED 

Exit access Exit access 
Vertical exits and corridors and Rooms and Vertical exits and corridors and Rooms and 

GROUP exit passagewaysa, b other exitways enclosed spacesc exit passageways3 • b other exitways enclosed spaces0 

A-l & A-2 B B c A Act B' 

A-3', A-4, A-5 B B c A A' c 
B, E, M, R-1, R-4 B c c A B c 
F c c c B c c 
H B B C' A A B 

I-l B c c A B B 

I-2 B B Bh,i A A B 

I-3 A Ai c A A B 

I-4 B B Bh,i 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 
u No restrictions No restrictions 

For SI: 1inch=25.4 mm, l square foot= 0.0929 m2• 

a, Class C interior finish materials shall be pern1itted for wainscotting or paneling of not more than 1,000 square feet of applied surface area in the grade lobby where 
applied directly to a noncombustible base or over furring strips applied to a noncmnbustible base and fireblocked as required by Section 803.3.1. 

b. In vertical exits of buildings Jess than three stories in height of other than Group 1-3, Class B interior finish for unsprinklered buildings and Class C interior finish 
for sprinklered buildings shall be permitted. 

c. 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 c01nply 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 rooms and enclosed spaces, the specific occupancy thereof shall be 
the governing factor regardless of the group classification of the building or structure. 

d. Lobby areas in A-I, A-2 and A-3 occupancies shall not be less than Class B materials. 
e. Class C interior finish materials shall be permitted in places of assembly with an occupant load of 300 persons or less, 
f, For churches and places of worship, wood used for ornamental purposes, trusses, paneling or chancel furnishing shall be permitted. 
g. Class B material required where building exceeds two stories. 
h. Class C interior finish materials shall be pennitted in administrative spaces. 
i. Class C interior finish materials shall be permitted in rooms with a capacity of four persons or less. 
j. Class B materials shall be permitted as wainscotting extending not more than 48 inches above the finished floor in exit access coITidors. 
k. Finish materials as provided for in other sections of this code. 
l. Applies when the vertical exits, exit passageways, exit access corridors or exitways, or rooms and spaces are protected by a sprinkler system installed in accor

dance with Section 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 n1aterials 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 I or Class II 
materials 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/cm2 or greater; Class II, 0.22 watts/c1n2 or greater. 

804.3 Testing and identification. Floor covering materials 
shall be tested by an approved agency in accordance with 
NFPA 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, includiug underlayment. 
Test reports confinning the inforn1ation provided in the manu
facturer's product identification shall be furnished to the build
ing official upon request. 

804.4 Application. Combustible materials installed iu or on 
floors of buildings of Type I or Type II construction shall con
fonn 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 aud the flooring is either solidly filled 
with approved noncon1bustible materials or fireblocked in 
accordance with Section 716, and provided that such open 
spaces shall not extend under or through pern1anent 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 fron1 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. 

804.5.1 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 1-2 and I-3 and 
not less than Class II in Groups A, B, E, H, I-4, M, R-1, R-2, 
and S. In all otherareas, 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 system 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-I "pill test" (CPSC 16 CFR 
1630) are permitted in any area where Class II 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 
fla1ne resistant in accordance with Section 805.2 and NFPA 
701 or noncombustible. 

In Groups I-1 and I-2, combustible decorations shall be 
fla1ne 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 1-3, combusti
ble decorations are prohibited. 

805,1.1 Noncombustible materials. The permissible 
amount of noncombustible decorative n1aterial shall not be 
limited. 

805.1.2 Flame-resistant materials, The permissible 
a1nount of flan1e-resistant decorative materials shall not ex
ceed 10 percent of the aggregate area of walls and ceilings. 

Exception: In auditoriutns of Group A, the pennissible 
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 syste111 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. 

901.2 Fire protection systems. Fire protection systems shall 
be installed, repaired, operated and maintained in accordance 
with this code and the International 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 system or portion thereof 
not required by this code shall be permitted to be installed 
for partial or complete protection provided that such system 
meets the requirements of this code. 

901.3 [Comm 62.0901 (l)] Modifications. Note: See chs. Comm 
14 and 61 for requirements to shut down, impair, remove or 1nodify 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 department 
or fire company shall be of the national standard hose thread as adopted by the 
National Fire Protection Association. No fire department shall utilize hose and 
equipment not in conformance with the requirement that all threads shall 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 Jess than $I 00 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 Inter
nan'ona/ Fil~ 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 protection systems within 
that portion of the structure have been tested and approved. 

901.6 Supervisory service. Where required, fire protection 
systetns 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: 

I. 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, automatic 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. 

[F] 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. 

[F] ALARM SIGNAL. A signal indicating an emergency 
requiring immediate action, such as a signal indicative of 
fire. 

[F] ALARM VERIFICATION FEATURE. A feature of au
to1natic fire detection and alarm systems to reduce unwanted 
alarms wherein smoke detectors report alarm conditions for a 
minimum period of time, or confirm alar1n conditions within 
a given time period, after being automatically reset, in order to 
be accepted as a valid alarm-initiation signal. 

[F] ANNUNCIATOR. A unit containing 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 NOTIFICATION 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 hu1nan intervention and activated as a result of a 
predetermined temperature rise, rate of temperature rise, or 
combustion products. 

[F] 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. 

[F] AUTOMATIC SPRINKLER SYSTEM. "Automatic 
sprinkler system" or "Auto1natic fire sprinkler system" has the 
meaning given ins. 145.01 (2), Wisconsin Stats. 
Note: Section 145.01 (2), Stats., reads as follows:" 'Automatic fire sprinkler 
systen1,' for fire protection purposes, means an integrated system of under
ground and overhead piping designed in accordance with fire 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 syste1n provides water used exclusively for fire protec
tion and related appurtenances and to standpipes connected to autonrntic sprin
kler systems. The portion of the sprinkler systen1 above ground is a network of 
specially sized or hydraulically designed piping installed in a building, struc
ture or area, generally overhead, and to which sprinklers are connected in a sys
tematic pattern. The systen1 includes a controlling valve and a device for 
actuating an alarn1 when the system is in operation. The syste1n is usually acti
vated by heat from a fire and discharges water over the fire area." [Comm 
62.0902) 

[F] AVERAGE AMBIENT SOUND LEVEL. The root mean 
square, A-weighted sound pressure level 111easured over a 24-
hour period. 

[F] CARBON DIOXIDE EXTINGUISHING SYSTEMS, 
A system supplying carbon dioxide (C02) from a pressurized 
vessel through fixed pipes and nozzles. The systen1 includes a 
n1anual- or auto111atic-actuating mechanis111. 

[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 leave a residue upon 
evaporation. 

[F] CONSTANTLY ATTENDED LOCATION. A desig
nated location at a facility staffed by trained personnel on a 
continuous basis where alann or supervisory signals are 1noni
tored and facilities are provided for notification of the fire de
partment or other e1nergency services. 

[F] DELUGE SYSTEM. A sprinkler system employing open 
sprinklers attached to a piping system connected to a water sup
ply through a valve that is opened by the operation of a detec
tion syste111 installed in the sa1ne areas as the sprinklers. When 
this valve opens, water flows into the piping system and dis
charges from all sprinklers attached thereto. 

[F] DETECTOR, HEAT. A fire detector that senses heat pro
duced by burning substances. Heat is the energy produced by 
co1nbustion that causes substances to rise in temperature. 

[F] DRY-CHEMICAL EXTINGUISHING AGENT. A 
powder composed of small particles, usually of sodium bicar
bonate, potassiu111 bicarbonate, urea-potassiu111-based bicar
bonate, potassiu111 chloride or 111onoammonium phosphate, 
with added particulate material supplen1ented by special treat-
1nent to provide resistance to packing, resistance to moisture 
absorption (caking) and the proper flow capabilities. 

[F] EMERGENCY ALARM SYSTEM. A system to provide 
indication and warning of emergency situations involving haz
ardous materials. 

[F] EMERGENCY VOICE/ALARM COMMUNICA
TIONS. Dedicated n1anual or auton1atic 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, that is acco1npanied by a shock wave or dis
ruption of enclosing nlaterials or structures, or both. 

[F] FIRE ALARM CONTROL UNIT. A system component 
that receives inputs from auto1natic and inanual fire alann 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 co1nponents and circuits ar
ranged to 1nonitor and annunciate the status of fire alann or 
supervisory signal-initiating devices and to initiate the appro
priate response to those signals. 

[F] FIRE COMMAND CENTER. The principal attended or 
unattended location where the status of detection, alarm com
munications and control systen1s is displayed, and fron1 which 
the system(s) can be manually controlled. 

[F] FIRE DETECTOR, AUTOMATIC. A device designed 
to detect the presence of a fire signature and to initiate action. 

[F] FIRE PROTECTION SYSTEM. Approved devices, 
equip1nent and systerns or co1nbinations of systems used to de
tect a fire, activate an alarn1, extinguish or control a fire, control 
or manage smoke and products of a fire or any co1nbination 
thereof. 

[F] 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
te111 discharging a foan1 made fro111 concentrates, either 111e
chanically or chemically, over the area to be protected. 

[F] HALOGENATED EXTINGUISHING SYSTEMS. A 
fire-extinguishing system using one or more ato1ns of an ele-
1nent fron1 the halogen che1nical 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 
s1noke detector, manual fire alann 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 
tnaintains 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. 

[F] MANUAL FIRE ALARM BOX. A manually operated de
vice used to initiate an alarn1 signal. 
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[F] MULTIPLE-STATION ALARM DEVICE. 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. It also can consist of one single-station alarm 
device having connections to other detectors or to a manual fire 
alarm box. 

[F] MULTIPLE-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. 

[F] NUISANCE ALARM. An alarm caused by mechanical 
failure, malfunction, improper installation, or lack of proper 
n1aintenance, 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 tnethods, and connections of the components of a fire 
alarn1 system as installed. 

[F] SINGLE-STATION SMOKE ALARM. An assembly in
corporating the detector, the control equipment and the alann
sounding device in one unit, operated from a power supply ei
ther in the unit or obtained at the point of installation. 

[F] SMOKE ALARM. A single- or multiple-station alarm re
sponsive to s1noke and not connected to a syste1n. 

[F] SMOKE DETECTOR. A listed device that senses visible 
or invisible particles of combustion. 

SMOKEPROOF ENCLOSURE. An exit stairway designed 
and constructed so that the move1nent of the products of com
bustion produced by a fire occurring 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 strea1ns. 

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 III system. A system providing 1.5-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 handling heavy fire streams. 

[F] STANDPIPE, 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 systen1s require water fron1 a fire departtnent 
pumper to be pumped into the system through the fire de
partment connection in order to supply the system de1nand. 

Manual \Vet. A wet standpipe syste111 connected to a water 
supply for the purpose of maintaining water within the sys
tem but does not have a water supply capable of delivering 
the system demand attached to the system. Manual-wet 
standpipe syste111s 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 syste1n 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 sen1iautomatic dry 
standpipe system shall be capable of supplying the system 
demand. 

[F] 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 syste1ns or equipment, or the maintenance fea
tures of related syste111s. 

[F] SUPERVISORY SIGNAL-INITIATING DEVICE. An 
initiation device, such as a valve supervisory switch, water 
level indicator, or low-air pressure switch on a dry-pipe sprin
kler syste1111 whose change of state signals an off-normal condi
tion and its restoration to normal of a fire protection or life 
safety systen1, or a need for action in connection with guard 
tours, fire suppression systems or equip1nent, or niaintenance 
features of related systems. 

[F] TIRES, BULK STORAGE OF. Storage of tires where the 
area available for storage exceeds 20,000 cubic feet (566 m3). 

[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 systetn that can transmit and receive signals without 
the aid of wire. 

[F] 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 an area in which a form of 
control can be executed. 
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[F] SECTION 903 
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 automatic 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 130 or NFPA 13R shall not be recognized 
for the purposes of exceptions or reductions pern1itted 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. 
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903.2.1.1 Group A-1. An automatic sprinkler system 
shall be provided throughout a fire area containing a 
Group 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 load of 300or1nore. 

3. The fire area is located on a floor other than the 
level of exit discharge. 

4. The fire area contains a multi-theater con1plex. 

903.2.1.2 Group A-2. An automatic sprinkler system 
shall be provided throughout a fire area containing a 
Group A-2 occupancy where one of the following condi
tions exists: 

!. The fire area exceeds 5,000 square feet ( 465 m2
). 

2. The fire 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. 

903.2.1.3 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: 

1. The fire area exceeds 12,000 square feet (1115 
m'). 

2. The fire 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 exclusively as participant 
sports areas where the inain floor area is located at the 
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same level as the level of exit discharge of the main 
entrance and exit. 

903.2.1.4 Group A-4. An automatic sprinkler system 
shall be provided throughout a fire area containing a 
Group A-4 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 load of300 or more. 

3. The fire area is located on a floor other than the 
level of exit discharge. 

Exception: Areas used exclusively 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 
shalI be provided in concession stands, retail areas, press 
boxes, and other accessory use areas in excess of l ,000 
square feet (93 m2). 

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 m2) in area. An automatic 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 m2), or where more than three stories in height, or 
where the co1nbined fire area on all floors, including mezza
nines, exceeds 24,000 square feet (2230 m2). 

903.2.3.1 Woodworking 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 m2) in area 
which generate finely divided combustible waste or 
which use finely divided combustible materials. 

903.2.4 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 throughout 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 number of sprinklers required to be calcu
lated is 13. 
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TABLE 903.2.4.2 
GROUP H·S SPRINKLER DESIGN CRITERIA 

OCCUPANCY HAZARD 
LOCATION CLASSIFICATION 

Fabrication areas Ordinarv Hazard Groun 2 

Service corridors Ordinarv Hazard Groun 2 

Storage rooms without dispensing: Ordinarv 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 shall be 
provided throughout buildings where the fire area contain
ing a Group M occupancy exceeds 12,000 square feet (1115 
m2), 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 m2). 

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 
buildings, 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 include any of the following: 

(a) Areas that are outside a building, as in the following: 

I. 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: 

I. Has a floor areaof600squarefeet(56m2
) or 

less. 

2. Serves a single dwelling unit. 

3. Is accessed directly from the dwelling unit. 

4. Is separated from theremainder 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 protection regardless of building 
size. 

Note: See Appendix A for a listing of municipalities that the depait
ment believes have preexisting stricter sp1inkler ordinances, and a list
ing of thresholds those municipalities may apply which are more 
restrictive than in Table 62.0903. 

Exception: A residential sprinkler system installed 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 
automatic sprinkler system must be installed at the time of construction 
of each floor of any University of Wisconsin System residence hall or 
do1mitory 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 m2), 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 m2). 

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: 

I. Buildings two or more stories in height, including 
basements, with a fire area containing a repair ga
rage exceeding 10,000 square feet (929 m2). 

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 m3) shall be equipped throughout 
with an automatic fire sprinkler system in accordance 
with Section 903.3.l.l. 
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TABLE 62.0903 
THRESHOLOS ABOVE WHICH A SPRINKLER SYSTEM OR 2-HOUR FIRE 

RESISTANCE IS REQUIREO IN A MULTIFAMILY DWELLING 

TOTAL FLOOR AREA 
CLASS OF WITHIN INDIVIDUAL NUMBER 

CONSTRUCTION DWELLING UNITS OF UNITS 

Type IA 

Type IB 

Type !IA 

Type!IB 16,000 sq ft 20 units 
Type III 
Type IV 
Type VA 

Type VB 

For SI: 1 square foot= 0.0929 m2. 

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 m2). 

903.2.12 All occupancies except Groups R-3 and U. An 
automatic sprinkler system shall beinstalledin the locations 
set forth in Sections 903.2.12.1through903.2.12.1.3. 
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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 m2) 

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 m2) 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 ofnot less 
than 30 inches (762 mm). Such openings shall be ac
cessible to the fire department from the exterior and 

TOTAL FLOOR AREA OF NONDWELLING UNIT PORTIONS .f COMMON USE AREAS, SUCH AS CORRIDORS, 
S AIRWAYS, BASEMENTS, CELLARS, VESTIBULES, 

COMMUNITY ROOMS, LAUNDRY ROOMS, POOLS, ETC.) 

16,000 square feet 

12,000 square feet 

8,000 square feet 

5,600 square feet 

4,800 square feet 

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 auto
matic sprinkler system shall be installed throughout 
buildings with a floor level having an occupant load of30 
or more that is located 55 feet (16 764 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 constructioni 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 
903.2.14.1and903.2.14.2. 
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903.2.14.1 Ducts conveying hazardous exhausts. 
Where required by the International Mechanical Code, 
auto1natic sprinklers shall be provided in ducts convey
ing hazardous exhaust, or flamn1able or combustible ma
terials. 

Exception: Ducts in which the largest cross-sectional 
diameterof the duct is less than 10 inches (254 mm). 

903.2.14.2 Commercial cooking operations. An auto
n1atic sptinkler system shall be installed in con1Illercial 
kitchen exhaust hood and duct system where an auto
matic sprinkler system is used to comply with Section 
904. 

903.2.15 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. Automatic sprinkler sys
tems shall be designed and installed in accordance with Sec
tions 903.3. l through 903.3.7. 

TABLE 903.2.15 
ADDITIONAL REQUIRED SUPPRESSION SYSTEMS 

SECTION SUBJECT 

402.8 Covered 1nalls 

403.2, 403.3 High-rise buildings 

404.3 Atriums 

405.3 Underground structures 

407.5 Grouo I-2 

410.6 Stages 

41 l.4 Soecial amusement buildings 

412.2.5, 412.2.6 Aircraft hangers 

415.7.2.4 Group H-2 

416.4 Flammable finishes 

417.4 Drving rooms 

507 Unlilnited area buildings 

IFC 
Sprinkler requireinents as set forth in Section 
903.2.15 of the l11ter11atio11al Fire Code 

903.3.1 Standards. Sprinkler systems shall be designed and 
installed in accordance with Sections 903.3.1.1, 903.3.1.2 
or 903.3.1.3. 

903.3.1.l NFPA 13 sprinkler systems. Where the provi
sions of this code require that a building or portion 
thereof be equipped throughout with an automatic 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 62.0903 (4)] Exempt locations. 
Automatic sprinklers shall not be required in the fol
lowing roo1ns or areas where such rooms or areas are 
protected with an approved auto1natic fire detection 
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system in accordance with Section 907.2 that will re
spond to visible or invisible particles of con1bustion. 
Sprinklers shall not be omitted from any room merely 
because it is damp, of fire-resistance-rated construc
tion or contains electrical equipment. 

1. Any roon1 where the application of water, or 
flame and water, constitutes a serious life or fire 
hazard. 

2. Any room 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 asse1nblies 
having a fire-resistance rating of not less than 2 
hours. 

4. Spaces or areas in telecommunications build
ings used exclusively for telecomn1unications 
equipment, associated electrical power distri
bution equipment, batteries and standby en
gines, provided those spaces or areas are 
equipped throughout with an auto1natic fire 
alarm syste1n and are separated fro1n the re
mainder of the building by a wall with a fire-re
sistance rating of not less than 1 hour and a 
floor/ceiling asse1nbly with a fire-resistance 
rating of not less than 2 hours. 

5. In roo1ns 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 lo and including four 
stories in height, automatic sprinkler systems shall be in
stalled throughout in accordance with NFPA 13R. 

903.3.1.3 NFPA 13D sprinkler 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, quick-response or residential automatic sprinklers 
shall be installed in the following areas in accordance with 
Section 903.3.1 and their listings: 

I. Throughout all spaces within a smoke compartment 
containing patient sleeping rooms in Group I-2 in ac
cordance with this code. 

2. Dwelling units, guestroo111s and sleeping roo1ns in 
Group Rand I-1 occupancies. 

3. Light-hazard occupancies as defined in NFPA 13. 

903.3.3 Obstmcted locations. Automatic sprinklers shall 
be installed with due regard to obstructions that will delay 
activation or obsttuct 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 903.3.1. 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 Domestic services. Where the domestic ser
vice provides the water supply for the automatic sprin
kler system, the supply shall be in accordance with this 
section. 

903,3.5.1.l Limited area sprinkler systems. 
Limited area sprinkler systen1s serving fewer than 20 
sprinklers on any single connection are permitted to 
be connected to the don1estic service where a wet au
to1natic standpipe is not available. Litnited area sprin
kler systems connected to domestic water supplies 
shall comply with each of the following requirements: 

I. 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 don1estic demand and 
the sprinkler demand required to be hydrauli
cally calculated by NFPA 13, NFPA l3R or 
NFPA 13D. 

903.3.5.1.2 Residential combination services. A 
single combination water supply shall be pern1itted 
provided that the domestic demand is added to the 
sprinkler demand as required by NFPA 13R. 

903.3.5.2 Secondary water supply. A secondary on
site water supply equal to the hydraulically calculated 
sprinkler demand, including the hose streatn 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 department connec
tions. The fire depart1nent 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 syste1ns 
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 com1nercial kitchen hoods, paint 
spray booths 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 sprinkler system supply piping, shall 
be locked in the open position. In occupancies re
quired to be equipped with a fire alann system, the 
backflow preventer valves shall be electrically su
pervised by a ta1nper switch installed in accor
dance with NFPA 72 and separately annunciated. 

903.4.2 Alarms. Approved audible devices shall be con
nected to every auto1natic sprinkler syste1n. Such sprinkler 
water-flow alar1n 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 alarn1 system is installed, actuation 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. 

2002 WISCONSIN ENROLLED COMMERCIAL BUILDING CODE 



FIRE PROTECTION SYSTEMS 

903.5 Testing and maintenance, Sprinkler systems shall be 
tested and maintained in accordance with the International Fire 
Code. 

[F] SECTION 904 
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
sions 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 actuation in accordance with Section 904.11.1. 

904.3.3 System interlocking. Automatic 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 installation standard utilized for the hazard. 

904,3.4 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 Monitoring. Where a building fire alarm system is 
installed, automatic fire-extinguishing systems shall be 

2002 WISCONSIN ENROLLED COMMERCIAL BUILDING CODE 

903.5-904.10 

monitored by the building fire alarn1 syste1n in accordance 
with NFPA 72. 

904.4 Inspection and testing. Automatic fire-extinguishing 
syste1ns 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 1nanual
initiating devices. 

3. Size, placement and position of nozzles or discharge 
orifices. 

4. Location and identification of audible and visible 
alann devices. 

5. Identification 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 systen1 operation, where required, shall be 
verified. 

904.4.3 Monitor testing. Connections to protected pre
mises and supervising station fire alarn1 syste111s shall be 
tested to verify proper identification and retrans1nission of 
alanns from auto111atic fire-extinguishing syste1ns. 

904.5 Wet-chemical systems. Wet-chemical extinguishing 
systems shall be installed, maintained, periodically inspected 
and tested in accordance with NFPA 17 A and their listing. 

904.6 Dry-chemical systems. Dry-chemical extinguishing 
systems shall 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, periodically inspected and tested in accor
dance with NFPA 11, NFPA llA 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 installed, maintained, periodically inspected 
and tested in accordance NFPA 2001 and their listing. 
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904.11 Commercial cooking systems. The automatic fire- ex
tinguishing system for commercial cooking systems shall be of 
a type recognized for protection of commercial cooking equip
ment and exhaust syste1ns of the type and arrangement pro
tected. Preengineered auton1atic dry- and wet-che1nical 
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 installation in
structions. Auton1atic fire-extinguishing systen1s 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. Foan1-water sprinkler syste1n or foa1n-water spray sys-
tems, NFPA 16. 

4. Dry-chemical extinguishing systems, NFPA 17. 

5. Wet-chemical extinguishing systems, NFPA 17 A. 

904.11.1 Manual system operation, A manual actuation de
vice shall be located at or near a ineans of egress fro1n the 
cooking area, a mini1num of 10 feet (3048 n1m) and a maxi
mum of20 feet (6096 mm) from the kitchen exhaust system. 
The 111anual actuation device shall be located a ininin1tun of 
4.5 feet (1372 mm) and a maximum of 5 feet (1524 mm) 
above the floor. The manual actuation shall require a n1axi-
111um force of 40 pounds (178 N) and a 1naxiinu1n moven1ent 
of 14 inches (356 mm) to actuate the fire suppression sys
tem. 

Exception: Automatic sprinkler systen1s shall not be re
quired to be equipped with manual actuation 1neans. 

904.11.2 System interconnection. The actuation of the fire 
suppression system shall auton1atically shut down the fuel 
or electrical power supply to the cooking equipment. The 
fuel and electrical supply reset shall be 1nanual. 

904.11.3 Carbon dioxide systems. When carbon dioxide 
sysle1ns are used, there shall be a nozzle at the top of the ven
tilating duct. Additional nozzles that are sym1netrically ar
ranged to give uniforn1 distribution shalI 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 to operate auto111atically upon activation of the 
fire-extinguishing syste111. Where the da111per is installed at 
the top of the duct, the top nozzle shall be immediately be
low the dan1per. Auto111atic carbon dioxide fire-extinguish
ing systen1s shall be sufficiently sized to protect against all 
hazards venting through a con11non duct simultaneously. 

904.11,3.1 Ventilation system. Commercial-type cook
ing equip111ent protected by an auto1natic carbon dioxide 
extinguishing system shall be arranged to shut off the 
ventilation systen1 upon activation. 

904.11,4 Special provisions fo1· automatic sprinkler sys
tems. Automatic sprinkler systems protecting com111ercial
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 111ist fire 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 n1unicipal water syste111 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 auto1natic fire sprinkler 
system. 

3. The municipality where the building is to be 
located has an adopted ordinance that re
quires the installation of 111anual-wet sprin
kler systems and requires these syste111s to 
1neet the provisions of this subsection. 

(b) General requirements. 

1. A building protected with a manual-wet 
sprinkler system shall be considered 
unsprinklered under all other code provi
sions. 

2. Each manual-wet sprinkler system shall be 
provided with a fire department connection. 
The fire departn1ent connection shall be in
stalled in an accessible location acceptable 
to the fire chief. 

3. All above-ground system piping throughout 
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 nlore 
than 25 feet (7620 mm) and at each 
side where the piping passes through a 
wall, floor or roof. 

b. At the fire department connection. 

c. At all valves and hose outlets. 

4. The manual-wet sprinkler system design and 
installation shall comply with the automatic 
fire sprinkler syste111 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. A manual-wet sprinkler system shall be sup
plied with water through the fire department 
connection using fire depart1nent 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
tem 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) Installer 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 5. 

[F] SECTION 905 
STANDPIPE SYSTEMS 

905.1 General. Standpipe systems shall be provided in new 
buildings 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 department 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 installations. Standpipe systems shall be in
stalled where required by Sections 905.3. l through 905.3.6 and 
in the locations indicated in Sections 905.4, 905.5 and 905.6. 
Standpipe systems are permitted 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 Ill 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: 

!. Class I standpipes are allowed in buildings 
equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1 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 II 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 m2) 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: 

!. Buildings equipped throughout with automatic 
sprinkler systems installed in accordance with 
Section 903.3.1.1. 

2. GroupA-4, A-5, F-2, R-2, S-2 orU 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 without enclosed 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 automatic wet standpipe system. 

905.3.5 Stages. Stages greater than 1,000 square feet in area 
(93 m2) shall be equipped with a Class III wet standpipe sys
tem with 1.5-inch and 2.5-inch (38 mm and 64 mm) hose 
connections on each 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 III 
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: 

I. In every required stairway, a hose connection shall be 
provided for each floor level above or below grade. Hose 
connections shall be located 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 entrance 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 system, 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) ofa nozzle attached to 100 feet (30 480 mm) of 
hose. 
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905.5.1 Groups A-1 andA-2. In Group A-1 andA-2occu
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 II standpipe systems is not required. 

905.5.3 Class II system 1-inch hose. A minimum 1-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 III 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 905.5. 

905.6.1 Protection. Risers and laterals of Class III 
standpipe systems shall be protected as required for Class I 
systems in accordance with Section 905.4.1. 

905.6.2 Interconnection. In buildings where more than one 
Class III 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. 

905. 7.2 Locking cabinet doors. Cabinets shall be un
locked. 

Exceptions: 

I. Visual identification panels of glass or other ap
proved transparent frangible material that is easily 
broken and allows access. 

2. Approved locking arrangements. 

3. Group I-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 is not 
available or when the standpipe is subject to freezing. 

905.9 Valve snpervision. 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 903.4. 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 syste1n. 

905,10 During constmction. Standpipe systems required dur
ing construction, alteration and demolition operations sha11 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. 

[F] SECTION 907 
FIRE ALARM AND DETECTION SYSTEMS 

907 .1 General. This section covers the application, installa
tion, performance and maintenance of tire alarm systems and 
their co1nponents. 

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 automatic 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.l or 903.3. 1.2, is provided and connected 
to the building fire alarm system, automatic 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 roo1ns where, 
during normal operation, products of combustion are prl'!sent in 
sufficient quantity to actuate a smoke detector. 

907 .2.1 Group A. A manual fire alarm system shall be in
stalled in accordance with NFPA 72 in Group 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 alar1n boxes are not required 
where the building is equipped throughout with an auto-
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matic sprinkler syste1n and the notification appliances 
will activate upon sprinkler water flow. 

907.2.1.1 System initiation in Group A oecupaneies 
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 con1munications system in ac
cordance with NFPA 72. 

Exception: Where approved, the prerecorded an
nouncement is allowed to be 1nanually deactivated for 
a period of time, not to exceed 3 minutes, for the sole 
purpose of allowing a live voice announcement fro1n 
an approved, constantly attended location. 

907.2.1.2 Emergency power. Emergency voice/alarm 
co1nmunications systems shall be provided with an ap
proved emergency power source. 

907.2.2 Group B. A manual fire alarm system shall be in
stalled in Group B occupancies having an occupant load of 
500 or 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 systen1s or 
detectors shall be connected to the building fire alarm sys
tem. 

Exceptions: 

1. Group E occupancies with an occupant load of 
less than 50. 

2. Manual fire alarm boxes are not required in Group 
E occupancies where 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 evacuation 
signal from a central point is provided. 

2.6. In buildings where normally occupied 
spaces are provided with a two-way co1n
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 shall 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 automatic 
sprinkler system and the notification appliances will acti
vate upon sprinkler water flow. 

907.2.5 Group H. A manual fire alarm system shall be in
stalled in Group H-5 occupancies and in occupancies used 
for the n1anufacture 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 40 respectively of thelntemational Fire 
Code. 

907.2.6 Group I, A manual fire alarm system and an auto
matic fire detection system shall be installed in Group I oc
cupancies. An electrically supervised, auto1natic smoke 
detection system shall be provided in waiting areas that are 
open to co1Tidors. 
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Exception: Manual fire alann boxes in patient sleeping 
areas of Group 1-1 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.l 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 auto1natic fire detection system. 

Exceptions: 

1. Corridor sn1oke 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 roo1n. 

2. Corridor sn1oke detection is not required where 
patient roon1 doors are equipped with automatic 
door-closing devices with integral smoke de
tectors on the roon1 sides installed in accor
dance with their listing, provided that the 
integral detectors perfonn the required alerting 
function. 

907.2.6.2 Group I-3, Group 1-3 occupancies shall be 
equipped with a manual and auto1natic fire alarn1 system 
installed for alerting staff. 

907.2.6.2.1 System initiation. Actuation of an auto-
111atic fire-extinguishing system, a nlanual fire alarm 
box or a fire detector shall initiate an approved fire 
alarm signal which automatically notifies staff. 
Presignal systems shall not be used. 

907.2.6.2.2 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-attended locations having direct 
supervision over areas where manual fire alarm boxes 
have been omitted.Manual fire alarm boxes shall be 
permitted to be locked 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 sn1oke detection system shall be installed 
throughout resident housing areas, including sleeping 
areas and contiguous day rooms, group activity 
spaces and other cormnon spaces normally accessible 
to residents. 

Exceptions: 

1. Other approved smoke-detection arrange-
111ents 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 da111age or tam
pering. 

2. Sleeping rooms in Use Conditions II and III. 

3. S1noke detectors are not required in sleeping 
roon1s with four or fewer occupants in 
stnoke con1partments that are equipped 
throughout with an approved automati.c 
sprinkler systetn. 

907.2.7 Group M. A manual fire alarm system shall be in
stalled in Group M occupancies having an occupant load of 
500 or more persons or 111ore than 100 persons above or be
low the lowest level of exit discharge. 

Exception: Manual fire alann boxes are not required if 
the building is equipped throughout with an automatic 
sprinkler system and the alann 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 auto1natic activation of 
alarm notification appliances, the 1nanual fire alarm sys
ten1 shall be allowed to activate an alarn1 signal at a con
stantly attended location from which evacuation 
instructions shall be initiated over an en1ergency 
voice/alarm co1nn1unication syste111 installed in accor
dance with Section 907.2. 12.2.The emergency 
voice/alarm con1munication syste111 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 
individual guestroon1s and contiguous attic and 
crawl spaces are separated from each other and 
public or common 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 system 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. System 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 syste1n and are 
annunciated by guestroom at a constantly attended loca
tion from which the fire 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. A fire 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 I-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 Single- and multiple-station smoke alarms. 
Listed 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 ofNFPA 72. 
Comm 62.0907 (2) Note: Sections 101.145 (2) and (3) (a), Wisconsin 
Stats., address installation 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
quirements for buildings constlucted prior to the effective date of this sec
tion. This statute section states "The owner of a residential building the 
initial construction of which is comn1enced 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 sn1oke detector either in each sleeping roo1n of 
each unil or elsewhere in the unit within 6 feet of each sleeping area and not 
in a kitchen." 

Note: Under section 101.145 (I) (b), Wisconsin Stats., "sleeping area" means 
the area of the [dwelling] unit in which the bcdroon1s or sleeping romns are lo
cated. Bedrooms or sleeping rooms separated by another use m~a such as a 
kitchen or living romn are separate sleeping areas but bedrooms or sleeping 
rooms separated by a bathroon1 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 all of the following 
locations in Group R-1: 

1. In sleeping areas. 

2. In every 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 
lower level is less than one full story below the 
upper level. 

907.2.10.1.2 Groups R-2, R-3, R-4and1-1. Single- or 
multiple-station smoke alarms shall be installed and 
maintained in Groups R-2, R-3, R-4 and I-1, 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
rooms. 

2. In each room used for sleeping purposes. 

3. In each story within a dwelling unit, including 
basements and cellars but not including crawl 
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 1-1. 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 existing 
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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 Rare exe1npt fro1n the require
ments of this section. 

907 .2.10.2 Po,ver source. In new construction, required 
smoke alar1ns shall receive their prin1ary power fron1 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 alarn1s are not required to be equipped 
with battery backup in Group R-1 where they 
are connected to an en1ergency electrical sys
ten1. 

2. Smoke alarms are permitted to be solely battery 
operated in existing buildings, buildings not 
served fro111 a com1nercial power source and in 
existing areas where alterations or repairs regu
lated by Section 907 .2. l O. l.4 do not result in 
the removal of interior wall or ceiling finishes 
exposing the structure, unless there is an attic, 
crawl space or base111ent available which could 
provide access for building wiring without the 
ren1oval of interior finishes. 

907.2.10.3 Interconnection. Where more than one 
smoke alann is required to be installed within an individ
ual dwelling unit in Group R-2, R-3 or R-4, or within an 
individual guestroom or suite in Group R-1, the smoke 
alanns shall be interconnected in such a manner that the 
activation of one alann will activate all of the alarn1s in 
the individual unit. The alarm shall be clearly audible in 
all bedrooms over background noise levels with all inter
vening doors closed. 

Exceptions: 

I. 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. 

907.2.10.4 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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907.2.11 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 a1nbient conditions will cause 
a smoke detection syste1n 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 systen1 or any other auto
n1atic fire detection device shall in1mediately sound an 
alarm at the building at a constantly attended location 
from which e1nergency action can be initiated, including 
the capability of nianual initiation of requirements in 
Section 907.2.11.2. 

907.2.11.2 System response. The activation of two or 
more smoke detectors, a single s1noke detector with 
alarm verification, the auto111atic sprinkler systetn or 
other approved fire detection device shall auto111atically: 

1. Cause illumination of the n1eans of egress with 
light of not less than 1 foot-candle (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 becon1e apparent in an emergency. Such sys
te111 response shall also include activation of a pre
recorded message. clearly audible throughout the 
special a1nusement 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 
sounds used during nonnal operation. The wiring 
to the auxiliary devices and equipment used to ac
complish the above fire safety functions shall be 
monitored for integrity in accordance with NFPA 
72. 

907.2.11.3 Emergency voice/alarm communication 
system. An en1ergency voice/alarm com111unication 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 an1use-
111ent 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/alann co1n1nunication syste1n 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. Buildings with an occupancy in Group A-5. 

4. Low-hazard special occupancies in accordance 
with Section 503.1.2. 

2002 WISCONSIN ENROLLED COMMERCIAL BUILDING CODE 



FIRE PROTECTION SYSTEMS 

5. Buildings with an occupancy in GroupH-1, H-2or 
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 co1nmu
nication system. Smoke detectors shall be located as fol
lows: 

1. In each mechanical equipment, e]ectrical, trans
fonner, telephone equipment 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 m3/s). Such detectors shall be located in a 
serviceable area downstream of the last duct inlet. 

3. At each connection to 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 cfm (2.4 m3/s) and serving 
not more than I 0 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. 

I. Elevator lobbies. 

2. Co1Tidors. 

3. Rooms and tenant spaces exceeding 1,000 square 
feet (93 m2) 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-1 and 1-2 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 oven-ide 
for emergency voice communication shall be pro
vided for all paging zones. 

907.2.12.2.2 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 
comn1unication syste1n 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 co1nmunication 
syste111 designed and installed in accordance with NFPA 
72 shall be provided for fire department use. It shall oper
ate between a fire comn1and center complying with Sec
tion 91 l and elevators, elevator lobbies, emergency and 
standby power rooms, fire pump rooms, areas of refuge 
and inside enclosed exit stairways. The fire departn1ent 
conununication device shall be provided at each floor 
level within the enclosed stairway. 

Exception: Fire departlnent radio systems where ap
proved by the fire department. 

907.2.13 Buildings with an atrium. In buildings with an 
atrium, sn1oke detectors shall be installed in accordance 
with this section and one or both of the following methods: 

I. Spot-type detectors shall be installed at the atrium 
ceiling spaced in accordance with their listing, on the 
underside of projections into the atrium spaced in ac
cordance with their listing, and around the perimeter 
of the atriu1n 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-
stalled 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 the requirements of Section 907.2.12.2. 

907.2.14 High-piled combustible storage areas. An auto
matic fire detection system shall be installed throughout 
high-piled combustible storage areas where required by the 
Inte111ational Fire Code. 

907.2.15 Special egress-control devices. Where special 
egress-control 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 containing aerosols shall be 
provided with an approved manual fire alarn1 system where 
required by the International Fire Code. 

907.2.17 Lumber, plywood and veneer mills. Lumber, 
plywood and veneer mills shall be provided with a manual 
fire alarm system. 

907.2.18 Underground buildings with smoke exhaust 
system. Where a s1noke exhaust syste111 is installed in an un-
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derground building in accordance with this code, auto1natic 
fire detectors shall be provided in accordance with this sec
tion. 

907.2.18.1 Smoke detectors. A minimum of one smoke 
detector listed for the intended purpose shall be installed 
in the following areas: 

I. Mechanical equipment, electrical, transformer, 
telephone equip1nent, elevator 1nachine or similar 
rooms. 

2. Elevator lobbies. 

3. The main return and exhaust air plenum of each 
air-conditioning system serving n1ore than one 
story and located in a serviceable area down
strean1 of the last duct inlet. 

4. Each connection to a vertical duct or riser serving 
two or 1nore t1oors from return air ducts or ple
nu1ns 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 can·ying not more than 5,000 cfm 
(2.4 m3/s) and serving not more than IO air inlet 
openings. 

907 .2.18.2 Alarm required. Activation of the smoke ex
haust syste1n shall activate an audible alann 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 com1nunication 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 m2) in total floor area 
shall be provided with an e1nergency voice/alarn1 co1nmuni
cation system. An emergency voice/alarm communication 
system serving a 1nall, 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 aircraft hangars. A minimum of one 
listed smoke alarn1 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 alarn1 that will be audible in all sleeping 
areas of the dwelling. 

907.2.22 Airport traffic control towers. An automatic fire 
detection system shall be provided in airport traffic control 
towers. 

907.2.23 Battery rooms. An approved automatic smoke 
detection system shall be installed in areas containing sta
tionary lead-acid battery systems having a liquid 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 alann 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 alarm 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
kler system, the notification appliances will activate on 
sprinkler water flow and nlanual activation is provided 
from a normally occupied location. 

907.3.2 Height. The height of the manual fire alarm boxes 
shall be a 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 alann boxes shall be red in color. 

907.3.4 Signs. Where fire alann 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. 

907.3.S [Comm 62.0907 (3)] Protective covers. The build
ing official is authorized to require the installation of listed 
manual fire alarm box protective covers to prevent 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 transparent face to per
mit visibility of the manual fire alarm box. Each cover shall 
include proper operating instructions. 

907.4 Power supply. The primary and secondary power sup
plies for the fire alarm system shall be provided in accordance 
with NFPA 72. 

907,S Wiring. Wiring shall comply with the requirements of 
the ICC Electrical Code and NFPA 72. Wireless protection sys
tems utilizing radio-frequency trans1nitting devices shall com
ply with the special requirements for supervision of low-power 
wireless systems in NFPA 72. 

907 .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 alann 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. 

907.8 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 (9 l 440 mm) in any direc
tion. 

Exception: Automatic sprinkler system zones shall not ex
ceed the area permitted by NFPA 13. 

907.8.1 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 until 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: 

1. 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. Visible alarm notification appli
ances shall be provided in accordance with Sections 
907.9.1.1through907.9.1.3. 

Exceptions: 

1. Visible alarm notification appliances are not re
quired in alterations, except where an existing fire 
alarm syste1n is upgraded or replaced, or a new fire 
alann 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
mon areas. 

907.9.1.2Groups I-1 and R-1. Group I-1 and GroupR-1 
sleeping accomn1odations 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 

6 to25 2 

26 to 50 4 

51 to 75 7 

76to 100 9 

101 to 150 12 

151to200 14 

201to300 17 

301to400 20 

401 to 500 22 

501to1,000 5% of total 

1,00 l and over 
50 plus 3 for each 100 over 

1,000 

907.9.1.3 Gronp R-2. In Group R-2 occupancies re
quired by Section 907 to have a fire alarm system, all 
dwelling units shall be provided with the capability to 
support visible alann notification appliances in accor
dance with ICC Al 17.1. 

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 notification appliances shall pro
vide a sound pressure level of 15 decibels (dBA) above the 
average ambient sound level or 5 dBA above the inaximu1n 
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 Rand Group I-1; 90 dBA in mechanical 
equipment roon1s; 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 lieu 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, perfor1n the intended function and activate the 
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alann 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, perfonn 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 syste111 is provided. Activation of a duct s1noke 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 s1noke detectors acti
vate the building's alarm notification appliances. 

2. In occupancies not required to be equipped with a fire 
alann system, actuation of a sn1oke detector shall acti
vate a visible and an audible signal in an approved lo
cation. Sn1oke detector trouble conditions shall 
activate a visible 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, 1naintenance and testing. 

907.13 Fire-extinguishing systems. Automatic fire-extin
guishing systems shall be connected to the building fire alarm 
syste1n 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 
inonitor fire alarm systen1s. 

Exception: Supervisory service is not required for auto
n1atic sprinkler systen1s in one- and two-family dwelling. 

907.15 Automatic telephone-dialing devices. Automatic 
telephone-dialing devices used to trans1nit an en1ergency alarm 
shall not be connected to any fire departrnent telephone nu111ber 
unless approved by the fire chief. 

907.16 Acceptance tests. Upon completion of the installation 
of the fire alann systen1, alann notification appliances and cir
cuits, alann-initiating devices and circuits, supervisory-signal 
initiating devices and circuits, signaling line circuits, and pri
n1ary 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 alarn1 and 
fire detection systen1s 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 Hoc
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
tem 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 
tnonitoring the discharge fro1n the treatn1ent syste1n at or below 
one-half the !DLH 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 lo
cal alarm and transn1it a signal to a constantly attended con
trol station when a short-tenn hazard condition is detected. 
The alarm shall be both visible and audible and shall provide 
\.Yarning both inside and outside the area where gas is de
tected. The audible alarm shall be distinct from all other 
alanns. 

Exception: Signal trans1nission to a constantly attended 
control station is not required when not more than one 
cylinder of highly toxic or toxic gas is stored. 

908.3.2 Shut off of gas supply. The gas detection system 
shall auto111atically close the shutoff valve at the source on 
gas supply piping and tubing related to the system being 
n1onitored for whichever gas is detected. 

Exception: Auton1atic shutdown is not required for reac
tors utilized for the production of highly toxic or toxic 
compressed gases where such reactors are: 

1. 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: 

I. When the gas-detection sampling point initiating the 
gas detection syste1n alann is within a gas cabinet or 
exhausted enclosure, the shutoff valve in the gas cabi
net or exhausted enclosure for the specific gas detected 
shall automatically close. 

2. Where the gas-detection sampling point initiating the 
gas detection system alarm is within a gas roo1n 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 automatically 
close. 
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3. Where the gas-detection san1pling point initiating the 
gas detection syste111 alarm is within a piping distribu
tion manifold enclosure, the shutoff valve for the 
co1npressed container of specific gas detected supply
ing the manifold shall automatically close. 

Exception: When the gas-detection sampling 
point initiating the gas-detection syste111 alarm is at 
a use location or within a gas valve enclosure of a 
branch line downstrea1n of a piping distribution 
manifold, the shutoff valve in the gas valve enclo
sure for the branch line located in the piping distri
bution n1anifold enclosure shall automatically 
close. 

908.4 Ozone gas-generator rooms. Ozone gas-generator 
rootns shall be equipped with a continuous gas detection sys
te1n that will shut off the generator and sound a local alann 
when concentrations above the pennissible 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 detect01' Machinery rooms shall contain a 
refrigerant detector with an audible and visual alar1n. The de
tector, or a san1pling tube that draws air to the detector, shall be 
located in an area where refrigerant from a leak will concen
trate. The alann shall be actuated at a value not greater than the 
corresponding TLV-TWA values for the refrigerant classifica
tion indicated in the International Mechanical Code. Detectors 
and alanns shall be placed in approved locations. 

Exception: Detectors are not required in am1nonia systen1 
machinery rooms equipped with a vapor detector in accor
dance with the International Mechanical Code. 

SECTION 909 
SMOKE CONTROL SYSTEMS 

909.1 Scope and purpose. This section applies to mechanical 
or passive s111oke control systen1s when they are required by 
other provisions of this code. The purpose of this section is to 
establish 1ninitnum requiren1ents 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. 
S1noke control systen1s 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 systen1s under Chapter 5 of the Interna~ 
tional Mechanical Code. 

909.2 General design requirements. Buildings, structures or 
parts thereof required by this code to have a sn1oke control sys
ten1 or systems shall have such systen1s 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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elude sufficient information and detail to adequately describe 
the elen1ents of the design necessary for the proper implemen
tation of the sn1oke control systems. These documents shall be 
acco1npanied by sufficient infonnation and analysis to detnon
strate cotnpliance with these provisions. 

909.3 [Comm 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 syste1ns subject to the pro
visions of Section 909 shall undergo inspections and tests suffi
cient to verify the proper co111missioning of the smoke control 
design in its final installed condition. The design subn1ission 
acco111panying the construction docu1nents shall clearly detail 
procedures and 1nethods to be used and the ite111s subject to 
such inspections and tests. Such com111issioning 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 
sn1oke control systems to be en1ployed, their 111ethods of opera
tion, the systems supporting then1 and the methods of construc
tion to be utilized shall acco1npany 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 1naxi1nun1 probable nonnal or reverse stack effect will 
not adversely interfere with the system's capabilities. In de
tern1ining the 1naximum probable stack effect, altitude, ele
vation, weather history and interior te111peratures shall be 
used. 

909.4.2 Temperature effect of fire. Buoyancy and expan
sion 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, ventilating and air-conditioning 
(HVAC) systems on both smoke and fire transport. The 
analysis shall include all pennutations of syste111s 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 
low ten1peratures on syste111s, 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 sn1oke control systems shall be capable of continued 
operation after detection of the fire event for not less than 20 
1ninutes. 

909.5 Smoke barrier construction. Smoke barriers shall 
comply with Section 709. Smoke barriers shall be constructed 
and sealed to li1nit 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: 

I. Walls: A/A,..= 0.00100 

A/A,..= 0.00035 

AIA,,. = 0.00150 

A/AF= 0.00050 

2. Exit enclosures: 

3. All other shafts: 

4. Floors and roofs: 

where: 

A = Total leakage area, square feet (m2). 

AF = Unit floor or roof area of barrier, square feet (m2
). 

Aw = Unit wall area of barrier, square feet (m2). 

The leakage area ratios shown do not include openings due 
to doors, operable windows or sin1ilar gaps. These shall be in
cluded in calculating the total leakage area. 

909.5.1 Leakage area. The total leakage area of the barrier 
is the product of the smoke barrier gross area monitored by 
the a1lowable leakage area ratio, plus the area of other open
ings such as gaps and operable windows. Compliance shall 
be detern1ined by achieving the 1ninin1tun air pressure dif
ference across the barrier with the syste111 in the sn1oke con
trol 1node for 111echanical s1noke control systen1s. Passive 
smoke control syste111s tested using other approved 111eans 
such as door fan testing shall be as approved by the building 
official. 

909.5.2 Opening protection. Openings in s111oke barriers 
shall be protected by automatic-closing devices actuated by 
the required controls for the 111echanical sn1oke control sys
tem. Door openings shall be protected by door asse111blies 
complying with Section 714.2.3. 
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Exceptions: 

1. Passive s1noke control syste111s with auto111atic
closing devices actuated by spot-type s1noke de
tectors listed for releasing service installed in ac
cordance with Section 907.11. 

2. Fixed openings between smoke zones which are 
protected utilizing the airflow 111ethod. 

3. In Group I-2, where such doors are installed 
across corridors, a pair of opposite-swinging 
doors without a center 111ullion shall be installed 
having vision panels with approved fire-rated 
glazing materials in approved fire-rated fra1nes, 
the area of which shall not exceed that tested. The 
doors shall be close fitting within operational tol
erances and shall not have undercuts, louvers or 
grilles. The doors shall have head and jamb stops, 
astragals or rabbets at n1eeting edges, and auto
n1atic-closing devices. Positive-latching devices 
are not required. 

4. Group I-3. 

5. Openings between s111oke zones with clear ceiling 
heights of 14 feet (4267 mm) or greater and bank 
down capacity of greater than 20111inutes as deter
mined by the design fire size. 

909.5.2.1 Ducts and ail' transfer openings. Ducts and 
air transfer openings are required to be protected with a 
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minimum Class II, 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 
s111oke barriers. Maintenance of a tenable environment is not 
required in the sn1oke-control zone of fire origin. 

909.6.1 Minimum pressure difference. The minimum 
pressure difference across a s1noke barrier shall be 0.05-inch 
water gage (0.0124 kPa) in fully sprinklered buildings.In 
buildings permitted to be other than fully sprinklered, the 
s111oke control syste1n shall be designed to achieve pressure 
differences at least two times the inaximum calculated pres
sure difference produced by the design fire. 

909.6.2 Maximum pressure difference. 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 n1ode shall be in accordance with Section 
1 003 .3 .1.2. Opening and closing forces forother 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(WALiP)/2(W- d) (Equation 9-1) 

where: 

A = Door area, square feet (m2). 

d = Distance from door handle to latch edge of door, 
feet (m). 

F = Total door opening force, pounds (N). 

Fdc = Force required to overco111e closing device, pounds 
(N). 

K = Coefficient 5.2 (1.0). 

W = Door width, feet (m). 

LiP = Design pressure difference, inches of water (Pa). 

909.7 Airflow design method. When approved by the building 
official, s111oke 1nigration through openings fixed in a perma
nently open position, which are located between s1noke- con
trol zones by the use of the airflow method, shall be permitted. 
The design ai1flows 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 fro111 turbulent effects. 

909.7.1 Velocity. The minimum average velocity through a 
fixed opening shall not be less than: 

v =217 .2 [h (Tr T,,)l(T1+460)] 112 

For SI: v = 119.9 [h (Tr T,,)ITJ1' 12 

where: 

h = Height of opening, feet (m). 

T1 = Temperature of smoke, °F (°K). 

(Equation 9-2) 

T,, = Temperature of an1bient air, °F (°K). 

v = Air velocity, feet per n1inute (m/minute). 
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909.7.2 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
nan1ics 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 1arge enclosed volumes, 
such as in atriums or malls, 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 
at least 10 feet (3048 mm) above any walking smface 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 to 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. 

909.8.2 Axisymmetric plumes. The plume mass flow rate 
(m,,), in pounds per second (kg/s), shall be determined by 
placing the design fire center on the axis of the space being 
analyzed. The limiting flame height shall be determined by: 

z1 = 0.533Q}15 (Equation 9-3) 

For SI: z1 = O.l66Q,.21s 

where: 

mP = Plume mass flow rate, pounds per second (kg/s). 

Q = Total heat output. 

Q,. = Convective heat output, British thermal units per 
second (kW). (The value of Q,. shall not be taken as 
less than 0.70Q). 

z = Height from top of fuel surface to bottom of smoke 
layer, feet (m). 

z1 = Limiting flame height, feet (m). The z1 value must be 
greater than the fuel equivalent diameter (see Sec
tion 909.9). 

forz>z1 

mP = 0.022Q,wz513 + 0.0042Q,. 

For SI: m,, = 0.071 Q,. 113z513 + 0.0018Q,. 

forz=z1 

mP=0.011 Q,. 

For SI: mP = 0.035Q,. 

forz<z1 

11111 = 0.0208Q/15z 

For SI: 1111, = 0.032Q,.31'z 
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To convert 1nP from pounds per second of 1nass flow to a 
volumetric rate, the following equation shall be used: 

V=60mjp (Equation 9-4) 

where: 

V = Volumetric flow rate, cubic feet per minute (m3/s). 

p = Density of air at the temperature of the smoke layer, 
pounds per cubic feet (T: in "F) [kg/m3 (T: in "C)]. 

909.8.3 Balcony spill plumes. The plume mass flow rate 
(111,,) for spill plumes shall be determined using the geomet
rically probable width based on architectural elements and 
projections in the following equation: 

111,, = 0.124(QW') 113(zb + 0.25H) (Equation 9-5) 

For SI: 111,, = 0.36(QW')'13(zb + 0.25H) 

where: 

H = Height above fire to underside ofbalcony, feet (m). 

111,, = Plume mass flow rate, pounds per second (kg/s). 

Q = Total heat output. 

W = Plume width at point of spill, feet (m). 

zb = Height from balcony, feet (m). 

909.8.4 Window plumes. The plume mass flow rate (mp) 
shall be determined from: 

111,, = O.O??(A11Hw 112) 113(zw+a) 513 + 0. l8A11Hwlfl 

(Equation 9-6) 

For SI: n1P = 0.68(A11Hw 112) 113(zw + a)
513 + 1.5AwH;,. 112 

where: 

A.,. = Area of the opening, square feet (m2). 

H,,. = Height of the opening, feet (m). 

111,, = 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 = 2.4Aw215Hw 115 - 2. lH,1 .. 

909.8.5 Plume contact with walls. When a plume contacts 
one or more of the su1Tounding 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 dian1eter, 
that shall be calculated by: 

d= 0.48 [(T,. +460)/(T,, +460)] 112z (Equation 9-7) 

For SI: d = 0.48 (TjT,,) 11'z 
where: 

d = Plume diameter, feet (m). 

Ta = Ambient air tetnperature, °F (0 1(). 

T,. = Plume centerline temperature, "F ("K). 

= (318 Q?3H-513 ) + T,, 
z = Height at which T,. is determined, feet (m). 

For SI: T,. = (23.3 Q,.'13H-"3 + 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 Btu/s (5275 kW) unless a rational analysis is 
pe1formed by the registered design professional and approved 
by the building official. The design fire shall be based on the 
analysis in accordance with Section 909.4 and this section. 

909.9.1 Factors considered. The engineering analysis shall 
include the characteristics of the fuel, fuel load, effects in
cluded by the fire and whether the fire is likely to be steady 
or 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/(12rrq")] 112 (Equation 9-8) 

where: 

q" = Incident radiant heat flux required for nonpiloted 
ignition, Btu/ft2 • s (W/m2). 

Q = Heat release from fire, Btu/s (kW). 

R = Separation distance from target to center of fuel 
package, feet (m). 

909.9.3 Heat-release assnmptions. 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 asap
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 
tetnperature rise to which the components will be exposed. 
This temperature rise shall be computed by: 

(Equation 9-9) 

where: 

c = Specific heat of smoke at smokelayer temperature, 
Btu/]b°F (kJ/kg · K). 

m = Exhaust rate, pounds per second (kg/s). 

Q, = Convective heat output of fire, Btu/s (kW). 

Tl/ = Ambient temperature, °F (°K). 

T, = Smoke temperature, °F (°K). 
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Exception: Reduced T, as calculated based on the assur
ance of adequate dilution air. 

909.10.2 Ducts. Duct materials 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 International 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 Intemational Me
chanical Code, that are constructed of approved fire
resistance-rated 111aterials. 

909.10.3 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 minilnize the potential for introducing 
smoke or flame into the building. Exhaust outlets shall be so 
located as to n1inin1ize reintroduction of stnoke into the 
building and to 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 
s1noke control syste111, shall be listed and confonn 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 perfonnance based on 
normal te111perature and, where applicable, elevated ten1per
ature. Calculations and 1nanufacturer's fan curves shall be 
part of the documentation procedures. Fans shall be sup
ported and restrained by noncotnbustible devices in accor
dance with the require1nents of Chapter 16. Motors driving 
fans shall not be operating beyond their nameplate horse
power (kilowatts) as determined from 1neasurement of ac
tual current draw. Motors driving fans shall have a 1nini111um 
service factor of 1.15. 

909.11 Power systems. The smoke control system shall be 
supplied with two sources of power. Primary power shall be the 
normal building power systems. Secondary power shall 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 nonna1 power 
transformers and switch gear and shall be enclosed in a room of 
not less than 1-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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909.11.1 Power sources and power surges. Elements of 
the smoke management system relying on volatile 1nemo
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 s1noke 
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 systen1s for mechanical 
s1noke 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, ahflow 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 coutrol. Where completely auto
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 required 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.l Materials. Control 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 l,100°F 
(593'C) and liquids below l,500°F (816°C). Brazing flux 
shall be used on copper-to-brass joints only. 
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Exception: Non1netallic tubing used within control pan
els and at the final connection to devices, providing all of 
the following conditions are met: 

l. Tubing shall be listed by an approved agency for 
flame and sn1oke 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. 22galvanized 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-
1nented coding. 

4. Tubing shall 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 forn1at and n1anner approved by the fire chief. 

[Fl 909.16 Fire-fighter's smoke control panel. A fire
fighter's smoke control panel for fire department emergency 
response purposes only shall be provided and shall include 
manual control or ove1ride of automatic control for mechanical 
smoke control systems. The panel shall be located in a fire 
command center complying with Section 91 l, 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 ahflow and the relation
ship of components shall be displayed. Status indicators 
shall be provided for all smoke control equipment, annunci
ated by fan and zone, and by pilot-lamp-type indicators as 
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, dan1pers and other operating equipment in their 
on or open status-GREEN. 
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4. Fans, dampers and other operating equipment in a 
fault status-YELLOW I AMBER. 

[Fl 909.16.2 Smoke 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 control over each individual piece of 
operating smoke control equipn1ent 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 equipn1ent used or in
tended for smoke control purposes. 

2. OPEN-AUTO-CLOSE control over individual 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 equipn1ent associated with a fire 
or sn1oke e1nergency and that can only be controlled 
from the fire-fighter's control panel. 

Exceptions: 

1. Co1nplex syste1ns, where approved, where 
the controls and indicators are co1nbined to 
control and indicate all elements of a single 
smoke zone as a unit. 

2. Co1nplex systen1s, where approved, where 
the control is acco1nplished by computer in
terface using approved, plain English com
mands. 

[F] 909.16.3 Control action and priorities. The fire
fighter's control panel actions shall be as follows: 
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1. ON-OFF, 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 autoinatic or manual control from any other 
control point within the building shall contradict the 
control action. Where auto1natic nleans are provided 
to interrupt nor1nal, none1nergency equipment opera
tion or produce a specific result to safeguard the build
ing or equipment (i.e., duct freezestats, duct smoke 
detectors, high-temperature cutouts, te1nperature-ac
tuated linkage and siinilar devices), such n1eans shall 
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 systen1 to assume more than one con
figuration at any one time. 

Exception: Power disconnects required by the 
ICC Electrical Code. 

2. Only the AUTO position of each three-position fire
fighter's control panel switch shall allow auto1natic 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-
1natic 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 assu1ne inore than one con
figuration at any one time. 

[F] 909.17 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 syste1ns shall activate individual co1nponents (such as 
da1npers 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 auto1natic or manual smoke 
control action initiated fron1 any other building control point. 
The total response time, including that necessary for detection, 
shut-down of operating equipment and s1noke control syste1n 
startup, shall allow for full operational mode to be achieved be
fore the conditions in the space exceed the design sn1oke condi
tion. The systen1 response tin1e for each co1nponent 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. 

[F] 909.18.1 Detection devices. Smoke or fire detectors that 
are a part of a s1noke 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 ininimun1 and maxhnu1n conditions. 

[F] 909.18.2 Ducts. Ducts that are part of a smoke control 
system shall be traversed using generally accepted practices 
to detennine actual air quantities. 

[Fl 909.18.3 Dampers. Dampers shall be tested for function 
in their installed condition. 

[F] 909.18.4 Inlets and outlets. Inlets and outlets shall be 
read using generally accepted practices to detennine air 
quantities. 

[F] 909.18.5 Fans. Fans shall be examined for correct rota
tion. Measure1nents of voltage, a1nperage, revolutions per 
nlinute and belt tension shall be 1nade. 

[F] 909.18.6 Smoke barriers. Measurements using in
clined manon1eters or other approved calibrated 1neasuring 
devices shall be 1nade 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 nlotors in order to pre
vent damage. Control sequences shall be verified through-
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out the system, including verification of override fro1n the 
fire-fighter's control panel and sin1ulation of standby power 
conditions. 

[F] 909.18.8 [Comm 62.0909 (2)] Inspections for smoke 
control. 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. Prior to occupancy and after sufficient completion 
for the purposes of pressure-difference testing, 
flow measurements, and detection and control 
verification. 

[Fl 909.18.8.2 [Comm 62.0909 (4)] Qualifications. In
spection agencies for sn1oke 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 shall 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, sigt) 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 
con1ponent of the smoke control syste1n, and describing 
their proper function and maintenance requiren1ents, shall 
be maintained on file at the building as an attachment to the 
report required 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] 909.19 Deleted. 

909.20 Smokeproof enclosures. Where required by Section 
1005.3.2.5, a smokeproof enclosure shall be constructed in ac
cordance with this section. A s1nokeproof enclosure shall con
sist of an enclosed interior exit stairway that confonns 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 s1nokeproof enclosure where a smokeproof 
enclosure is required. 

909.20.1 Access. Access to the stair shall be by way of aves
tibule or an open exterior balcony. The ininimu1n ditnension 
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 require1nents for floor construction. 

909.20.2.1 Door closers. Doors in a smokeproof enclo
sure shall be self-closing or shall be automatic-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 1neans. 

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 into 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-tninute 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 909.20.4.1through909.20.4.4 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 shall 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 shall 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 
dan1pers are permitted 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 sin1tlltaneously. Sn1oke 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 Smoke 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. 

909.20.4.4 Stair shaft air movement system. The stair 
shaft shall be provided with a dampered relief opening 
and supplied with sufficient air to maintain a ininimum 
positive pressure of0.10 inch of water (25 Pa) in the shaft 
relative to the vestibule with all doors closed. 

909.20.5 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 of0.15 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 n1aximu111 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 s1nokeproof enclosure. When the closing device for the 
stair shaft and vestibule doors is activated by s111oke detec
tion or power failure, the 111echanical equipment shall acti
vate and operate at the required pe1formance levels. S1noke 
detectors shall be installed in accordance with Section 
907.10. 

8·176 

909.20.6.1 Ventilation systems. Smokeproof enclosure 
ventilation systems shall be independent of other build
ing ventilation syste1ns. The equipment and ductwork 
shall comply with one of the following: 

I. Equipment and ductwork shall be located exterior 
to the building and shall be directly connected to 
the s111okeproof enclosure or connected to the 
smokeproof enclosure by ductwork enclosed by 
2-hour fire-resistance-rated fire ba1Tiers. 

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. I 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 co1npliance 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 shall have an air supply and 
smoke exhaust capability that will provide a minimum of six 
air changes per hour. 

[F] 909.21.2 Operation. The smoke exhaust system shall be 
operated in the compartment of origin by the following, in
dependently of each other: 

1. 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 audible 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. l 
through 910.2.4. 
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910.2.1 Groups F-1 and S-1. Buildings and portions 
thereofused as a Group F-1 or S-1 occupancies having more 
than 50,000 square feet ( 4645 m2) 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 travel distance increase. Buildings 
and portions thereof used as a Group F-1 or S-1 occupancy 
where the maxirnun1 exit access travel distance is increased 
in accordance with Section 1004.2.4. !. 

910.3 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 confonn 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. 

910.2.1 -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 auto1natical1y. 

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
to1natically by actuation of a heat-responsive device 
rated at between lOO'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 m2) 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 BOARDS0 

CLASSIFICATION (feet) (feet) {square feet)b FLOOR AREA RATIO (feet) (feet) 

Group F-1 0.2xH 50,000 1:100 120 60 -
but<: 4 

Group S-1 <20 6 10,000 1:100 100 60 
I-IV 

(Option 1) >20540 6 8,000 1:75 100 55 

Group S-1 5 20 4 3,000 1:75 100 55 
I-IV 

(Ontion 2) >20540 4 3,000 1:50 100 50 

Group S-1 <20 6 6,000 1:50 100 50 
High hazard 

>20530 6 (Option 1) 6,000 1:40 90 45 

Group S-1 <20 4 4,000 1:50 100 50 
High hazard 

>20530 4 (Option 2) 2,000 1:30 75 40 

For SI: l foot= 304.8 1nm, l square foot= 0.0929 m2. 
a. Commodity classifications and requirements for rack storage heights in excess of those indicated shall be in accordance with the /11ter11ational 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-suppression fast-response (ESFR) sprinklers, the curtain boards within these areas shall be located only at the 

separation between the ESFR and the conventional sprinkler systen1s, 
c. The distance specified is the maxin1un1 distance frmn any vent in a particular curtained area to walls or curtain boards that form the perimeter o_f 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
mun1 depth of curtain boards sha11 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 (30 480 mm). 

910.4.2 Size. Fans shall have a maximum individual capac
ity of 30,000 cfm (14.2 m3/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 (m3/s). 

A = Area of roof vents provided in square feet (m2) in ac-
cordance with Table 910.3. 

910.4.3 Operation. Mechanical smoke exhaust fans shall 
be automatically activated by the auton1atic sprinkler sys
tem or by heat 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 
tnain disconnect and protected against exposure to tempera
tures in excess of l,000°F (538°C) for a period of not less 
than 15 minutes. Controls shall be located so as to be imme
diately accessible to the fire service fro1n the exterior of the 
building and protected against interior fire exposure by fire 
barriers having a fire-resistance rating not less than 1 hour. 

910.4.S Supply ah' 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 systems 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 departtnent 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 m2) 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 
installation. The fire command center shall comply with NFPA 
72 and shall contain the following features. 

l. The emergency voice/alarm communication system 
unit. 

2. The fire department co1nmunications unit. 

3. Fire detection and alar1n 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 controlled ac
cess to 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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