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308.4.1 - 310.1 

308.4U. Condition 1. This occupancy condition shall 
include buildings in which free movement is allowed from 
sleeping areas, and other spaces where access or occupan­
cy is permitted, to the exterior via means of egress with­
out restraint. A Condition 1 facility is permitted to be con­
structed as Group R. 

308.41.2 Condition 2. This occupancy condition shall 
include buildings in which free movement is allowed from 
sleeping areas and any other occupied smoke compart­
ment to one or more other smoke compartments. Egress to 
the exterior is impeded by locked exits. 

308.41.3 Condition 3. This occupancy condition shall 
include buildings in which free movement is allowed 
within individual smoke compartments, such as within a 
residential unit comprised of individual sleeping rooms 
and group activity spaces, where egress is impeded by 
remote-controlled release of means of egress from such a 
smoke compartment to another smoke compartment. 

308.41.4 Condition 4. This occupancy condition shall 
include buildings in which free movement is restricted 
from an occupied space. Remote-controlled release is pro­
vided to permit movement from sleeping rooms, activity 
spaces and other occupied areas within the smoke com­
partment to other smoke compartments. 

308.41.5 Condition 5. This occupancy condition shall 
include buildings in which free movement is restricted 
from an occupied.space. Staff-controlled manual release is 
provided to permit movement from sleeping rooms, activ­
ity spaces and other occupied areas within the smoke 
compartment to other smoke compartments. 

308.5 Gll"olllp I-4, day call"e facilities. This group shall 
include buildings and structures occupied by persons of any 
age who receive custodial care for less than 24 hours by indi­
viduals other than parents or guardians, relatives by blood, 
marriage, or adoption, and in a place other than the home of 
the person cared for. A facility such as the above with five or 
fewer persons shall be classified as a Group R-3. Places of 
worship during religious functions are not included. 

36 

308.5.1 Adult care facility. A facility that provides 
accommodations for less than 24 hours for more than five 
unrelated adults and provides supervision and personal 
care services. 

308.5.2 Child care faciliity. A facility, that provides super­
vision and personal care on less than a 24-hour basis for 
more than five children 2½ years of age or less shall be 
classified as Group 1-4. 

Exception: A child day care facility that provides care 
for more than five but no more than 100 children 2½ 

USE AND OCCUPANCY CLASSIFICATION 

years or less of age, when the rooms where such chil-
• dren are cared for are located on the level of exit dis-

charge and each of these child care rooms has an exit 
door directly to the exterior, shall be classified as 
Group E. 

SECTION 309 

MERCANTILE GROUP M 

309.1 Mercantile Group M. Mercantile Group M occupan­
cy includes, among others, buildings and structures or a por­
tion thereof, for the display and sale of merchandise, and 
involves stocks of goods, wares or merchandise incidental to 
such purposes and accessible to the public. Mercantile occu­
pancies shall include, but not be limited to, the following: 

Department stores 
Drug stores 
Markets 
Motor vehicle service stations 
Retail or wholesale stores 
Sales rooms 

309.2 Quantity of hazardous materials. The aggregate 
quantity of nonflammable solid and nonflammable or non­
combustible liquid hazardous materials stored or displayed in 
a single control area of a Group M occupancy shall not 
exceed the quantities in Table 414.2.4. 

SECTION 310 

RESIDENTIAL GROUIP IA 

310.1 Residential Group R. Residential Group R occupan­
cy includes, among others, the use of a building or structure, 
or a portion thereof, for sleeping accommodations when not 
classed as an Institutional Group I. Residential occupancies 
shall include the following: 

R-1 Residential occupancies where the occupants are pri­
marily transient in nature (less than 30 days) including: 

Boarding houses (transient) 
Hotels (including motels) 

R-2 Residential occupancies containing more than two
dwelling units where the occupants are primarily per­
manent in nature, including: 

Apartment houses 
Boarding houses (not transient) 
Convents 
Dormitories 
Fraternities and sororities 
Monasteries 

R-3 Residential occupancies where the occupants are pri­
marily permanent in nature and not classified as R-1, 

2000 INTERNATIONAL BUILDING CODE® 
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USE AND OCCUPANCY ClASSIFICATION 

JR-4\ 

R-2 or I and where buildings do not contain more than
two dwelling units, or adult and child care facilities
that provide accommodations for five or fewer persons
of any age for less than 24 hours.

Residential occupancies shall include buildings arranged 
for occupancy as Residential Care/Assisted Living 
Facilities including more than five but not more than 16 
occupants, excluding staff. 

Group R-4 occupancies shall meet the requirements 
for construction as defined for Group R-3 except for 
the height and area limitations provided in Section 503. 

3JI.0.2 ]]))efijl!llitnolllls. The following words and terms shall, for 
the purposes of this section and as used elsewhere in this 
code, have the meanings shown herein. 

lROAR.rnNG lH!OlJSE. A building arranged or used for 
lodging for compensation, with or without meals, and not 
occupied as a single-family unit. 

]]))ORMn:TORY. A space in a building where group sleeping 
accommodations are provided in one room, or in a series of 
closely associated rooms, for persons not members of the 
same family group, under joint occupancy and single man­
agement, as in college dormitories or fraternity houses. 

]]))WEU.,l[NG lJNIT. A single unit providing complete, inde­
pendent living facilities for one or more persons, including 
permanent provisions for living, sleeping, eating, cooking 
and sanitation. 

PEJR§ONAJL CARE SERVICE. The care of residents who 
do not require chronic or convalescent medical or nursing 
care. Personal care involves responsibility for the safety of 
the resident while inside the building. 

RES][]]))EN'HAIL CARE/ASSISTED LIVING FACILI­

'fliE§. A building or part thereof housing a maximum of 16 
persons, on a 24-hour basis, who because of age, mental dis­
ability or other reasons, live in a supervised residential envi­
ronment which provides personal care services. The occu­
pants are capable of responding to an emergency situation 
without physical assistance from staff. This classification 
shall include, but not be limited to, the following: residential 
board and care facilities, assisted livil)g facilities, halfway 
houses, group homes, congregate care facilities, social reha­
bilitation facilities, alcohol and drug abuse centers and con­
valescent facilities. Residential care/assisted living facilities 
housing more than 16 persons shall be classified as a Group 
I-1.

311.0.3 Required dwelling unit and guestroom separation. 

Walls and floors separating dwelling units in the same build­
ing, or guestrooms in Group R-1 hotel occupancies, shall be 

2000 INTERNIATIONAl !BUILDING CODE® 

310.2- 311.3 

fire partit10ns or horizontal assemblies as required by 
Sections 708 and 710. 

SECTION 311 

STORAGE GROUP 5 

311.1 Storage Group S. Storage Group S occupancy 
includes among others, the use of a building or structure, or 
a portion thereof, for storage that is not classified as a haz­
ardous occupancy. 

311.2 Moderate-hazard storage, Group S-1. Buildings 
occupied for storage uses which are not classified as Group 
S-2 including, but not limited, to storage of the following:

Aerosols, Level 2 and Level 3
Aircraft hangars
Bags, cloth, burlap and paper
Bamboos and rattan
Baskets
Belting, canvas and leather
Books and paper in rolls or packs
Boots and shoes
Buttons, including cloth covered, pearl or bone
Cardboard and cardboard boxes
Clothing, woolen wearing apparel
Cordage
Furniture
Furs
Glues, mucilage, pastes and size
Grains
Homs and combs, other than celluloid
Leather
Linoleum
Lumber
Motor vehicle repair garages complying with the maxi­

mum allowable quantities of hazardous materials listed 
in Table 307.7(1). (See Section 406.6.) 

Petroleum warehouses for storage of lubricating oils with 
a flash point of 200°F (93°C) or higher 

Photo engravings 
Resilient flooring 
Silks 
Soaps 
Sugar 
Tires, bulk storage of 
Tobacco, cigars, cigarettes and snuff 
Upholstery and mattresses 
Wax candles 

311.3 Low-hazard storage, Group S-2. Includes, among oth­
ers, buildings used for the storage of noncombustible materials 
such as products on wood pallets or in paper cartons with or 
without single thickness divisions; or in paper wrappings. Such 
products may have a negligible amount of plastic trim such as 
knobs, handles or film wrapping. Storage uses include, but are 
not limited to, storage of the following: 
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CHAPTER 6 

TYPES OF CONSTRUCTION 

SECTION601 

GENERAL 

601.1 Scope. The provisions of this chapter shall control the 
classification of buildings as to type of construction. 

SECTION 602 

CONSTRUCTION CLASSIFICATION 

602.1 General. Buildings and structures erected or. to be 
erected, altered or extended in height or area shall be classi­
fied in one of the five construction types defined in Sections 
602.2 through 602.5. The building elements shall have a fire 
resistance rating not less than that specified in Table 601 and 
exterior walls shall have a fire-resistance rating not less than 
that specified in Table 602. 

602.1.1 Minimum requirements. A building or portion 
thereof shall not be required to conform to the details of a 
type of construction higher than that type, which meets the 
minimum requirements based on occupancy even though 
certain features of such a building actually conform to a 
higher type of construction. 

602.2 Types I and II. Types I and II construction are those 
types of construction in which the building elements listed in 
Table 601 are of noncombustible materials. 

602.3 Type III. Type III construction is that type of con­
struction in which the exterior walls are of noncombustible 
materials and the interior building elements are of any mate­
rial permitted by this code. Fire-retardant-treated wood fram­
ing complying with Section 2303.2 shall be permitted .within 
exterior wall assemblies of a 2-hour rating or less. 

602.4 Type IV. Type IV construction (Heavy Timber, HT) is 
that type of construction in which the exterior walls are of 
noncombustible materials and the interior building elements 
are of solid or laminated wood without concealed spaces. The 
details of Type IV construction shall comply with the provi­
sions of this section. Fire-retardant-treated wood framing 
complying with Section 2303.2 shall be permitted within 
exterior wall assemblies with a 2-hour rating or less. 

602.4.1 Columns. Wood columns shall be sawn or glued 
laminated and shall not be less than 8 inches (203 mm), 
nominal, in any dimension where supporting floor loads 
and not less than 6 inches (152 mm) nominal in width and 
not less than 8 inches (203 mm) nominal in depth where 
supporting roof and ceiling loads only. Columns shall be 
continuous or superimposed and connected in an 
approved manner. 

2000 INTERNATIONAL BUILDING GODE® 

602.4.2 Floor framing. Wood beams and girders shall be of 
sawn or glued laminated timber and shall be not less than 6 
inches (152 mm) nominal in width and not less than 10 
inches (254 mm) nominal in depth. Framed sawn or glued 
laminated timber arches, which spring from the floor line 
and support floor loads, shall be not less than 8 inches (203 
mm) nominal in any dimension. Framed timber trusses sup­
porting floor loads shall have members of not less than 8
inches (203 mm) nominal in any dimension.

602.4.3 Roof framing. Wood-framed or glued laminated­
arches for roof construction, which spring from the floor 
line or from grade and do not support floor loads shall 
have members not less than 6 inches (152 mm) nominal in 
width and have less than 8 inches (203 mm) nominal in 
depth for the lower half of the height and not less than 6 
inches (152 mm) nominal in depth for the upper half. 
Framed or glued laminated arches for roof construction 
that spring from the top of walls or wall abutments, 
framed timber trusses, and other roof framing, which do 
not support floor loads, shall have members not less than 
4 inches (102 mm) nominal in width and not less than 6 
inches (152 mm) nominal in depth. Spaced members may 
be composed of two or more pieces not less than 3 inches 
(76 mm) nominal in thickness where blocked solidly 
throughout their intervening spaces or where spaces are 
tightly closed by a continuous wood cover plate of not less 
than 2 inches (51 mm) nominal in thickness secured to the 
underside of the members. Splice plates shall be not less 
than 3 inches (76 mm) nominal in thickness. Where pro­
tected by approved automatic sprinklers under the roof 
deck, framing members shall be not less than 3 inches (76 
mm) nominal in width.

602.4.4 Floors. Floors shall be without concealed spaces. 
Wood floors shall be of sawn or glued laminated planks, 
splined, or tongue-and-groove, of not less than 3 inches (76 
mm) nominal in thickness covered with 1-inch (25 mm)
nominal dimension tongue-and-groove flooring, laid
crosswise or diagonally, or 0.5-inch (12.7 mm) particle
board or planks not less than 4 inches (102 mm) nominal
in width set on edge close together and well spiked and
covered with 1-inch (25 mm), nominal, dimension flooring
or 1/z-inch (12.7 mm) wood structural panel or 0.5-inch
(12.7 mm) particle board. The lumber shall be laid so that
no continuous line of joints will occur except at points of
support. Floors shall not extend closer than 0.5 inch (12.7
mm) to walls. Such 0.5-inch (12.7 mm) space shall be cov­
ered by a molding fastened to the wall and so arranged that
it will not obstruct the swelling or shrinkage move
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602 .. 4.5 - 603.1 

ments of the floor. Corbeling of masonry walls under the 

floor may be used in place of molding. 

602.4l.5 !Roofs. Roofs shall be without concealed spaces and 

wood roof decks shall be sawn or glued laminated, splined or 

tongue-and-groove plank, not less than 2 inches (51 mm) 

thick, 1 1/s (32 mm)-inch-thick wood structural panel (exteri­

or glue), or of planks not less than 3 inches (76 mm) nominal 

wide, set on edge close together and laid as required for 

floors. Other types of decking may be used if providing 

equivalent fire resistance and structural properties. 

602.41.6 Partitions. Partitions shall be of solid wood con­

struction formed by not less than two layers of I-inch (25 

mm) matched boards or laminated construction 4 inches ( 102

mm) thick, or of 1-hour fire-resistance-rated construction.

602.4l.71Exterior structurafi members. Where a horizon­

tal separation of 20 feet (6096 mm) or more is provided, 

wood columns and arches conforming to heavy timber 

sizes may be used externally. 

602.5 Type V. Type V construction is that type of construc­

tion in which the structural elements, exterior walls and inte­

rior walls are of any materials permitted by this code. 

SECTION! 603 

COMBUSTIBLIE MATERIAL IN TYPES I 

AND II CONSTRUCTION 

603J. Aiiowable uses. Combustible materials are permitted 

in buildings of Type I and Type II construction in the follow­

ing applications: 

88 

1. Fire-retardant-treated wood shall be permitted in:

1.1. Nonbearing partitions where the required fire­

resistance rating is 2 hours or less. 

1.2. Nonbearing exterior walls where no fire rating 

is required. 

1.3. Roof construction as permitted in Table 601, 

Note c, Item 3. 

2. Thermal and acoustical insulation, other than foam

plastics, having a flame spread index of not more than

25.

!Exceptiollls: 

1. Insulation placed between two layers of noncom­

bustible materials without an intervening air­

space shall be allowed to have a flame spread

index of not more than 100.

2. Insulation installed between a finished floor and

solid decking without intervening airspace shall

be allowed to have a flame spread index of not

more than 200.

3. Foam plastics in accordance with Chapter 26.

TYPES OF CONSTRUCTION 

4. Roof coverings that have an A, B or C classification.

5. Interior floor finish and interior finish, trim and mill­

work such as doors, door frames, window sashes and

frames.

6. Where not installed over 15 feet (4572 mm) above

grade, show windows, nailing or furring strips, wood­

en bulkheads below show windows, their frames,

aprons and show cases.

7. Finish flooring applied directly to the floor slab or to

wood sleepers that are firestopped in accordance with

Section 716.2.7.

8. Partitions dividing portions of stores, offices or similar

places occupied by one tenant only and which do not

establish a corridor serving an occupant load of 30 or

more may be constructed of fire-retardant-treated

wood, 1-hour fire-resistance-rated construction or of

wood panels or similar light construction up to 6 feet

(1829 mm) in height.

9. Platforms as permitted in Section 410.

10. Materials complying with Section 602 of the

International Mechanical Code.

11. Combustible exterior wall coverings, balconies, bay or

oriel windows, or similar appendages in accordance

with Chapter 14.

12. Blocking such as for handrails, millwork, cabinets, and

window and door frames.

13. Light-transmitting plastics as permitted by Chapter 26.

14. Mastics and caulking materials applied to provide flex­

ible seals between components of exterior wall con­

struction.

15. Exterior plastic veneer installed in accordance with

Section 2605.2.

16. Nailing or furring strips as permitted by Section 803.3.

17. Heavy timber as permitted by Note c, Item 2, to Table

601 and Sections 602.4.7 and 1406.3.

18. Aggregates, component materials and admixtures as

permitted by Section 703.2.2.

19. Sprayed cementitious and mineral fiber fire-resistance­

rated materials installed to comply with Section

1704.11.

20. Materials used to protect penetrations in fire-resistance-rated 

assemblies in accordance with Section 711.

21. Materials used to protect joints in fire-resistance-rated

assemblies in accordance with Section 712.

22. Materials allowed in the concealed spaces of buildings

of Types I and II construction in accordance with

Section 716.5.

2000 iNTERNATIONAl BUILDING cooe® 
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TYPES OF CONSTRUCTION TABLE 601 -TABLE 602 

TABLE 601 
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (hours) 

TYPEI TYPE II TYPEIII TYPE IV TYPEV 

B UI LDI NG ELEMENT A B Ad B Ad B HT Ad B 

Structural framea 

Including columns, girders, trusses 3b 2b I 0 1 0 HT 1 0 

Bearing walls 
Exteriorf 3 2 1 0 2 2 2 1 0 
Interior 3b 2b 1 0 1 0 1/HT 1 0 

Nonbearing walls and partitions 
Exterior See Table 602 
Interior<' See Section 602 

Floor construction 
Including supporting beams 2 2 l 0 1 0 HT l 0

and joists 

Roof construction 
Including supporting beams Jlf2C 1c 1c 0 1c 0 HT JC 0 

and joists 

For SI: 

a. 

1 foot = 304.8 mm. 

The structural frame shall be considered to be the columns and the girders, beams, trusses and spandrels having direct connections to the columns and 
bracing members designed to carry gravity loads. The members of floor or roof panels which have no connection to the columns shall be considered 
secondary members and not a part of the structural frame. 

b . 
C. 

d. 

e. 
f. 

For SI: 

Roof supports: Fire-resistance ratings of structural frame and bearing walls are permitted to be reduced by 1 hour where supporting a roof only. 
I. Except in Factory-Industrial (F-I), Hazardous (H), Mercantile (M) and Moderate-Hazard Storage (S-1) occupancies, fire protection of structur­

al members shall not be required, including protection of roof framing and decking where every part of the roof construction is 20 feet or more
above any floor immediately below. Fire-retardant-treated wood members shall be allowed to be used for such unprotected members.

2. In all occupancies, heavy timber shall be allowed where a 1-hour or Jess fire-resistance rating is required.
3. In Type I and Type II construction, fire-retardant-treated wood shall be allowed in buildings not over two stories including girders and trusses

as part of the roof construction.
An approved automatic sprinkler system in accordance with Section 903.3.1. l shall be allowed to be substituted for 1-hour fire-resistance-rated con­
struction, provided such system is not otherwise required by other provisions of the code or used for an allowable area increase in accordance with 
Section 506.3 or an allowable height increase in accordance with Section 504.2. The I-hour substitution for the fire resistance of exterior walls shall 
not be permitted. 
For interior nonbearing partitions in Type IV construction, also see Section 602.4.6. 
Not less than the fire-resistance rating based on fire separation distance (see Table 602). 

TABLE 602 
FIRE-RESISTANCE RATING REQUIREMENTS FOR EXTERIOR WALLS BASED ON FIRE SEPARATION DISTANCEa 

FIRE 
SEPARATION 

DISTA N CE TYPE OF GROUP GROUP F-1, GROUP A,B,E, 
(feet) CONSTR UCTION H M ,S-1 F-2, I, Rb, S-2, U 

< 5c All 3 2 1 

e': 5 I-A 3 2 1 

< 10 Others 2 1 1 

e': 10 I-A, I-B 2 1 1 
< 30 II-B, V-B l 0 0 

Others l I I 

e': 30 All 0 0 0 

1 foot = 304.8 mm . 

a. Load-bearing exterior walls shall also comply with the fire-resistance rating requirements of Table 601. 
b. Group R-3 and Group U when used as accessory to Group R-3, as applicable in Section l01.2 shall not be required to have a fire-resistance rating where 

fire separation distance is 3 feet or more. 
c. See Section 503.2 for party walls. 

2000 INTERNATIONAL BUILDING CODE® 
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CHAPTER 7 

FIRE-RESISTANCE-RATED CONSTRUCTION 

SECTION 701 

GENERAL 

701.1 Scope. The provisions of this chapter shall govern the 
materials and assemblies used for structural fire resistance 
and fire-resistance-rated construction separation of adjacent 
spaces to safeguard against the' spread of fire and smoke 
within a building 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 membrane 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 automatically upon the detection of heat and to also 
resist the passage of air and smoke. The device is installed to 
operate automatically, controlled by a smoke detection sys­
tem, and where required, is capable of being positioned from 
a remote command station. 

CONCRETE, CARBONATE AGGREGATE. Concrete 
made with aggregates consisting mainly of calcium or mag­
nesium carbonate, such as lime�tone or dolomite, and con­
taining 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 prop­
erties 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, sin­
tered fly ash, or any natural lightweight aggregate meeting 
ASTM C 330 and possessing equivalent fire-resistance prop­
erties and natural sand. Its unit weight is generally between 
105 and 120 pcf (1680 and 192(;) kg/m3). 

2000 INTERNATIONAL BUILDING CODE® 

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

DAMPER. See "Ceiling radiation damper," "Combination 
fire/smoke damper," "Fire damper," and "Smoke damper". 

DRAFT STOP. A material, device or construction installed 
to restrict the movement of air within open spaces of con­
cealed areas of building components such as crawl spaces, 
floor/ceiling assemblies, roof/ceiling assemblies, and attics. 

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

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

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

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

!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 
designed to restrict the spread of fire in which openings are 
protected. 

FIRE-PROTECTION RATING. The period of time that an 
opening protective assembly will maintain the ability to con­
fine a fire as determined by tests prescribed in Section 714. 
Ratings are stated in hours or minutes. 
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703- 703.1

lFIR.E RJESlISTANCE. That property of materials or their 

assemblies that prevents or retards the passage of excessive 

heat, hot gases, or flames under conditions of use. 

lFIRE-RlESlISTANCE RATlING. The period of time a build­

ing element, component or assembly maintains the ability to 

confine a fire, continues to perform a given structural func­

tion, or both as determined by the tests, or the methods based 

on tests, prescribed in Section 703. 

lFlIIRE-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 prescribed period of time the passage of fire through joints 

made in or between fire-resistance-rated assemblies. 

FKRE SElP'ARATION DISTANCE. The distance measured 

from the building face to the closest interior lot line, to the 

centerline of a street, alley or public way, or to an imaginary 

line between two buildings on the property. The distance 

shall be measured at right angles from the lot line. 

lFIRIE 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. 

lFIRJE WlINDOW ASSEMBLY. A window constructed and 

glazed to give protection against the passage of fire. 

lFIRJEBLOCKJING. Building materials installed to resist the 

free passage of flame to other areas of the building through 

concealed spaces. 

FLOOR FIRE DOOR ASSEMBILY. A combination of a 

fire door, a frame, hardware and other accessories installed in 

a ho1izontal 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, 

seismic, wind, or any other loading. 

MEMBRANE PENETRATION. An opening made through 

one side (wall, floor or ceiling membrane) of an assembly. 

MEMBRA.NE-PENETRA'fl[ON FIJRESTOJP. A material 

device or construction installed to resist for a prescribed time 

period, the passage of flame and heat through openings in a 

protective membrane in order to accommodate cables, cable 

trays, conduit, tubing, pipes or similar items. 
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PENETRATION FIRESTOP. A through-penetration 
firestop or a membrane-penetration firestop. 

SEILF-CLOSING. As applied to a fire door or other open­
ing, means equipped with an approved device that will ensure 
closing 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 verti­
cal or horizontal, such as a wall, floor, or ceiling assembly, 

that is designed and constructed to restrict the movement of 
smoke. 

SMOKE COMPARTMENT. A space within a building 
enclosed by smoke barriers on all sides, including the top and 
bottom. 

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 automati­
cally, controlled by a smoke detection system, and where 
required, is capable of being positioned from a remote com­
mand station. 

SPLICE. The result of a factory and/or field method of join­
ing or connecting two or more lengths of a fire-resistant joint 
system into a continuous entity. 

T RATING. The time period that the penetration firestop 
system, including the penetrating item, limits the maximum 
temperature rise to 325°F (163°C) above its initial tempera­
ture through the penetration on the nonfire side when tested 
in accordance with ASTM E 814. 

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

THROUGH-PENETRATION FIRESTOP SYSTEM. An 
assemblage of specific materials or products that are 
designed, tested and fire-resistance rated to resist for a pre­
scribed period of time the spread of fire through penetrations. 
The F and T rating criteria for penetration firestop systems 
shall be in accordance with ASTM E 814. See definition of 

"F rating" and "T rating." 

SECTION 703 

FIRE-RESISTANCE RATINGS AND FIRE TESTS 

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

2000 INTERNATIONAL BUILDING CODE® 

• 

• 

• 

Columbia Insurance Company - Exhibit 2004 
Simpson Strong-Tie Company Inc. v. Columbia Insurance Company PGR2023-00048 

Page 10



• 

• 

• 
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703.2 Fire-resistance ratings. The fire-resistance rating of 
building elements shall be determined in accordance with the 
test procedures set forth in ASTM E 119 or in accordance 
with Section 703.3. Where materials, systems or devices that 
have not been tested as part of a fire-resistance-rated assem­
bly are incorporated into the assembly, sufficient data shall 
be made available to the building official to show that the 
required fire-resistance rating is not reduced. Materials and 
methods of construction used to protect joints and penetra­
tions in fire-resistance-rated building elements shall not 
reduce the required fire-resistance rating. 

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

703.2.1 Nonsymmetrical wall construction. Interior 
walls and partitions of nonsymmetrical construction shall 
be tested with both faces exposed to the furnace, and the 
assigned fire-resistance rating shall be the shortest dura­
tion obtained from the two tests conducted in compliance 
with ASTM E 119. When evidence is furnished to show 
that the wall was tested with the least fire-resistant side 
exposed to the furnace, subject to acceptance of the build­
ing 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 con­
crete mixtures approved for fire-resistance-rated construc­
tion. Any approved component material or admixture is 
permitted in assemblies if the resulting tested assembly 
meets the fire-resistance test requirements of this code. 

703.2.3 Restrained classification. Fire-resistance-rated 
assemblies tested under ASTM E 119 shall not be consid­
ered to be restrained unless evidence satisfactory to the 
building official is furnished by the registered design pro­
fessional showing that the construction qualifies for a 
restrained classification in accordance with ASTM E 119. 
Restrained construction shall be identified on the plans. 

2000 INTERNATIONAL BUILDING CODE® 

703.2 - 704.2 

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 accep­
tance criteria 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
elements as prescribed in Section 719.

3. Calculations in accordance with Section 720.

4. Engineering analysis based on a comparison of build­
ing element designs having fire-resistance ratings as
determined 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 703.4.1 and 703.4.2 shall serve as criteria for accep­
tance of building materials as set forth in Sections 602.2, 
602.3 and 602.4 in Types I, II, Ill and IV construction. The 
term "noncombustible" does not apply to the flame spread 
characteristics of interior finish or trim materials. A material 
shall not be classified as a noncombustible building con­
struction material if it is subject to an increase in com­
bustibility or flame spread beyond the limitations herein 
established through the effects 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 struc­
tural base of noncombustible material as determined in 
accordance with Section 703.4.1 with a surfacing not 
more than 0.125 inch (3.18 mm) thick that has a flame 
spread index not greater than 50 when tested in accor­
dance with ASTM E 84 shall be acceptable as noncom­
bustible materials. 

SECTION 704 

EXTERIOR WALLS 

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

704.2 Projections. Cornices, eave overhangs, exterior bal­
conies 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 stairways shall also comply with Sections 
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704.2.1 - 704.7 

1004.3.3 and 1005.3.6. Projections shall not extend beyond 
the distance determined by the following two methods, 
whichever results in the lesser projection: 

I. A point one-third the distance to the property line from
an assumed vertical plane located where protected
openings are required in accordance with Section
704.8.

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

7041.2.Jl 'JI'y]l)es JI and H co:nstmctfton. Projections from 
walls of Type I or II construction shall be of noncom­
bustible materials or combustible materials as allowed by 
Sections 1406.3 and 1406.4. 

7041.2.2 11.y]l)es lIIl, IV and V constrnctnon. Projections 
from walls of Type III, IV or V construction shall be of 
any approved material. 

7041.2.3 Comblllstible ]l)ll'Ojectio:ns. Combustible projec­
tions located where openings are not permitted or where 
protection of openings is required shall be of at least 1-
hour fire-resistance-rated construction, Type IV construc­
tion or as required by Section 1406.3. 

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

7041.3 Buiiildnngs cm tllle same propelt"ty and ltmildings con­
taining colll!rts. For the purposes of determining the required 
wall and opening protection and roof-covering requirements, 
buildings on the same property and court walls of buildings 
over one story in height shall be assumed to have a property 
line between them. 

lExcepll:iicms: In court walls where opening protection is 
required, such protection is not required provided: 

l. 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 prop­
erty as an existing building, the location of the assumed prop­
erty 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. 
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lExcepttfon: 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 

FIRE-RESISTANCE-RATED CONSTRUCTION 

Chapter 5 for a single building. Where the buildings con-
• tain different occupancy groups or are of different types of 

construction, the area shall be that allowed for the most 
restrictive occupancy or construction. 

704.4 Materials. Exterior walls shall be of materials permit­
ted by the building type of construction. 

704.5 Fire-resistance mtings. Exterior walls shall be fire­
resistance rated in accordance with Tables 601 and 602. The 
fire-resistance rating of exterior walls with a fire separation 
distance of greater than 5 feet (1524 mm) shall be rated for 
exposure to fire from the inside. The fire-resistance rating of 
exterior walls with a fire separation distance of 5 feet (1524 
mm) or less shall be rated for exposure to fire from both
sides.

704.6 Stmctmral 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 rat­
ing. 

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 pro­
tected openings are limited by Section 704.8, the limitation 
on the rise of temperature on the unexposed surface of exte­
rior walls as required by ASTM E 119 shall not apply pro­
vided that a correction is made for radiation from the unex­
posed exterior wall surface in accordance with the following 
formula: 

(Equation 7-1) 

where: 

Ae = Equivalent area of protected openings. 

A = Actual area of protected openings. 

A1 
= Area of exterior wall surface in the story under con­

sideration exclusive of openings, on which the tem­
perature limitations of ASTM E 119 for walls are 
exceeded. 

Feo = An "equivalent opening factor" derived from Figure 
704.7 based on the average temperature of the unex­
posed wall surface and the fire-resistance rating of 
the wall. 
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FIRE-RESISTANCE-RATED CONSTRUCTION FIGURE 704.7- 704.8.2 
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FIGURE 704.7 
EQUIVALENT OPENING FACTOR 

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

A 

+ :5: 1.0 (Equation 7-2) 
a 

where: 
A 

a 

= Actual area of protected openings, or the equivalent 
area of protected openings Ae (see Section 704.7). 

= Allowable area of protected openings. 
Au = Actual area of unprotectyd openings. 
au = Allowable area of unprotected openings. 

2000 INTERNATIONAL BUILDING CODe® 

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

704.8.2 First story. In occupancies other than Group H, 

unlimited unprotected openings are permitted in the first 
story of exterior walls facing a street that have a fire sep­
aration distance of greater than 15 feet ( 4572 mm), or fac­
ing an unoccupied space. The unoccupied space shall be 
on the same lot or dedicated for public use,. shall not be 
less than 30 feet (9144 mm) in width, and shall have 
access from a street by a posted fire lane in accordance 
with the International Fire Code. 
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TABlE 704.8 - 704.11 FIRE-RESISTANCE-RATED CONSTRUCTION 

TABLE 704.8 

MAXIMUM AREA OF IEXTIERIOR WALL OPENINGS8 

FIRE SEPARATION DISTANCE (feet) 

CLASSIFICATION 
OF OP ENING 

Unprotected 

Protected 

For SI: 1 foot = 304.8 mm. 

0 to 3e,h 

Not 
Permittedg 

Not 
Permitted 

Greater 
than 3 to 5b 

Not 
Permittedb,g 

15% 

a. Values given are percentage of the area of the exterior wall.

Greater 
than 5 to 10d,f 

10%g 

25% 

Greater Greater Greater Greater 
than 10 to than 15 to than 20 to than 25 to Greater 

15c,d,f 20c,f 25c,f 3oc,f than 30 

15%g 25%g 45%g 70%g No Limit 

45% 75% No Limit No Limit No Limit 

b. For occupancies in Group R-3, as applicable in Section IO 1.2, 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 limited.
d. For occupancies in Group H-2 or H-3, unprotected openings shall not be permitted 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. 

704.9 Vedicall sepauratiolfl. of openings. Openings in exterior 
walls in adjacent stories shall be separated vertically to pro­
tect against fire spread on the exterior of the buildings where 
the openings are within 5 feet (1524 mm) of each other hori­
zontally and the opening in the lower story is not a protected 
opening in accordance with Section 714.3.7. Such openings 
shall be separated vertically at least 3 feet (914 mm) by span­
drel girders, exterior walls or other similar assemblies that 
have a fire-resistance rating of at least l hour or by flame bar­
riers that extend horizontally at least 30 inches (762 mm) 
beyond the exterior wall. Flame barriers shall also have a 
fire-resistance rating of at least 1 hour. The unexposed sur­
face temperature limitations specified in ASTM E 119 shall 
not apply to the flame barriers or vertical separation unless 
otherwise required by the provisions of this code. 

Exce]l)tim:ns: 

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
accordance with Section 903.3.1.1.

3. Open parking garages.

704.10 VeirtkaU exposure. For buildings on the same lot, 
approved protectives shall be provided in every opening that 
is less than 15 feet (4572 mm) vertically above the roof of an 
adjoining building or adjacent structure that is within a hori­
zontal fire separation distance of 15 feet (4572 mm) of the 
wall in which the opening is located. 
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Exceptimn: 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 supporting elements for the fire-resistance-rated 
roof assembly has a fire-resistance rating of not less than 
1 hour. 

704.U Parapets. Parapets shall be provided on exterior
walls of buildings.

ExceptiolllS: A parapet need not be provided on an exteri­
or 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 separa­
tion 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 noncombustible materials.

4. One-hour fire-resistance-rated exterior walls that
terminate 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 
elements supporting such framing shall not 
be of less than I-hour fire-resistance-rated 
construction for a width of 4 feet (1220 
mm) measured from the interior side of the
wall for Groups R and U and 10 feet (3048
mm) for other occupancies.
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4.2. Where roof/ceiling framing elements are 
not parallel to the wall, the entire span of 
such framing and elements supporting such 
framing shall not be of less than I-hour 
fire-resistance-rated construction. 

4.3. Openings in the roof shall not be located 
within 5 feet (1524 mm) of the I-hour fire­
resistance-rated. exterior wall for Groups R 
and U and 10 feet (3048 mm) for other 
occupancies. 

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 ter­
minate at the roof sheathing or deck in Types III, IV
and V construction provided:

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

6. Where the wall is permitted to have at least 25 per­

cent of the exterior wall areas containing unprotect­
ed openings based on the location from a lot line as
determined in accordance with Section 704.8.

704.U.1 Parapet construction. Parapets shall have the
same fire-resistance rating as that required for the sup­
porting 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 sur­
face 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 with­

in a fire separation distance 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 protected 
in accordance with Section 704.8, 704.9, or 704.10 shall com­

ply with Section 714.3.7. Other openings required to be pro­
tected with fire doors or shutters in accordance with Sections 
704.8, 704.9 and 704.10 shall comply with Section 714.2. 

2000 INTERNATIONAL BUILDING CODE® 

704.11.1 - 705.3 

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

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

704.13 Joints. Joints made in or between exterior walls 

required by this section to have a fire-resistance rating shall 
comply with Section 712. 

Exception: Joints in exterior walls that are permitted to 
have unprotected openings. 

704.13.1 Voids. The void created at the intersection of a 
floor/ceiling assembly and an exterior curtain wall assem­
bly 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 exteri­
or 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 sec­
tion shall be considered a separate building. The extent and 
location of such fire walls shall provide a complete separa­
tion. 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 locat­
ed 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 non­

combustible materials. 

Exception: Buildings of Type V construction. 
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705.4 - 705.6 

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

TABLE 705.4 

FIRE WALL FIRE-RESISTANCE RATINGS 

FIRE-RESISTANCE 

GROUP RATING (hours) 

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

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

H-1, H-2 4b 

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 Type II or V construction.

b. For Group H-1, H-2 or H-3 buildings, also see Sections 415.4 and 415.5.

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

1. Fire walls shall be permitted to terminate at the inte­
rior surface of combustible exterior sheathing or
siding provided the exterior wall has a fire-resis­
tance rating of at least 1 hour for a horizontal dis­
tance 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 ¼ hour.

2. Fire walls shall be permitted to terminate at the inte­
rior surface of noncombustible exterior sheathing,
exterior siding or other noncombustible exterior fin­
ishes provided the sheathing, siding, or other exteri­
or noncombustible finish extends a horizontal dis­
tance 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
protected by an automatic sprinkler system installed
in accordance with Section 903.3.1.J or 903.3.1.2.

705.5.ll 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 ¼-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 exterior wall. Exterior wall intersections at fire 
walls that form an angle equal to or greater than 180 
degrees (3.14 rad) do not need exterior wall protection. 

705.5.2 Horizontal projecting elements. Fire walls shall 
extend to the outer edge of horizontal projecting elements 

FIRE-RESISTANCE-RATED CONSTRUCTION 

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 I-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
fire-protection rating of not less than ¼ hour.

2. Noncombustible horizontal projecting elements
with concealed spaces, provided a minimum 1-hour
fire-resistance-rated wall extends through the con­
cealed space. The projecting element shall be sepa­
rated from the building by a minimum of I-hour
fire-resistance-rated construction for a distance 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 I-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-protection
rating of not less than ¼ hour.

3. For combustible horizontal projecting elements with
concealed spaces, the fire wall need only extend
through the concealed space to the outer edges of
the projecting elements. The exterior wall behind
and below the projecting element shall be of not less
than 1-hour fire-resistance-rated construction for a
distance not less than the depth of the projecting ele­
ments on both sides of the fire wall. Openings with­
in such exterior walls shall be protected by fire
assemblies having a fire-protection rating of not less
than¼ 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: 

1. 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
provided:

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

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

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

3. In buildings of Type I or II construction, walls shall be
permitted to terminate at the underside of noncom­
bustible 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 locat­
ed within 4 feet ( 1220 mm) of the fire wall.

4. In buildings of Types III, IV, and V construction,
walls shall be permitted to terminate at the under­
side 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 located within 4 feet (1220 mm) of the fire
wall.

5. In buildings of Types III, IV, and V construction,
walls shall be permitted to terminate at the under­
side of fire-retardant-treated wood within 4 feet
(1220 mm) of each side of the fire wall where both
buildings are provided 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
IO 1.2, walls shall be permitted to terminate at the
roof sheathing or deck in Types III, IV and V con­
struction provided:

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

6.2. The roof is protected with 5/s inch (15.9 mm) 
Type X gypsum board directly beneath the 
underside 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
ing members, for a minimum distance of 4 
feet (1220 mm) on both sides of the fire wall, 
and 

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

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

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

' 
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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 build­
ings having different roof levels, such wall shall ter­
minate 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 I-hour fire-resistance­
rated construction from both sides with openings 
protected by assemblies having a ¼-hour fire pro­
tection rating. 

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

l. The lower roof assembly within 10 feet (3048
mm) of the wall has not less than a 1-hour fire­
resistance rating and the entire length and span of
supporting elements for the rated roof assembly
has a fire-resistance rating of not less than l 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 com­
bustible members entering into a concrete or masonry fire 
wall from opposite sides shall not have less than a 4-inch 
(102 mm) distance between embedded ends. Where com­
bustible members frame into hollow walls or walls of hollow 
units, hollow spaces shall be solidly filled for the full thick­
ness of the wall and for a distance not less than 4 inches (102 
mm) above, below and between the structural members, with
noncombustible materials approved for fireblocking.

705.8 Openings. Each opening through a fire wall shall be 
protected in accordance with Section 714.2 and shall not 
exceed 120 square feet (11 m2). The aggregate width of 
openings at any floor level shall not exceed 25 percent of the 
length of the wall. 

Exceptions: 

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

2. Openings shall not be limited to 120 square feet (11
m2) where both buildings are equipped throughout
with an automatic sprinkler system installed in
accordance with Section 903.3.1.1.

705.9 Penetrations. Penetrations through fire walls shall 
comply with Section 711. 

705.10 Joints. Joints made in or between fire walls shall 
comply with Section 712. 
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705.U ][))llJlcts and air transfer openings. Ducts and air
transfer 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 provided
the penetrations comply with Sections 711 and 715. The size
and aggregate width of all openings shall not exceed the lim­
itations of Section 705.8. 

SECTION 706 

f'iRE !BARRIERS 

706.ll Gell1lerall. Fire barriers used for separation of vertical exit
enclosures, exit passageways, horizontal exits, incidental use 
areas, to separate different occupancies or to separate a single
occupancy into different fire areas, shall comply with this section.

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

706.3 Fiire-iresistance irating. The fire-resistance rating of
the walls and floor assemblies shall comply with this section.

706.3.ll 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 lExit 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 lH!oirizontal exit. The fire-resistance rating of the
separation between building areas connected by a hori­
zontal exit shall comply with Section 1005.3.5. 

706.3.41 llirncidenfal. use areas. The fire barrier separating
incidental use areas shall have a fire-resistance rating of
not less than that indicated in Table 302.1.1. 

706.3.5 Separation of occupancies. The fire barrier sep­
arating mixed occupancies, or a single occupancy into dif­
ferent fire areas, shall have a fire-resistance rating of not
less than that indicated in Section 302.3.3 based on the
occupancies 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 sup­
porting construction shall be protected to afford the required
fire-resistance rating of the fire barrier supported except for
I-hour fire-resistance-rated incidental use area separations as
required by Table 302.1.1 in buildings of Types IIB, IIIB and
VB construction. Hollow vertical spaces within the fire bar­
rier wall shall be firestopped at every floor level. 

Exceptftons: 
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1. The maximum required fire-resistance rating for
assemblies supporting fire barriers separating tank
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storage as provided for in Section 415.7.2.l 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
comply with the requirements of Section 704 for exterior
walls and the fire-resistance-rated enclosure requirements
shall not apply.

lException: 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
limited to a maximum aggregate width of 25 percent of the
length of the wall, and the maximum area of any single open­
ing shall not exceed 120 square feet (11 m2). Openings in exit
enclosures shall also comply with Section 1005.3.4. 

Exceptions: 

1. Openings shall not be limited to 120 square feet (11
m2) where adjoining fire areas are equipped
throughout with an automatic sprinkler system in

•accordance with Section 903.3.1.1. 
2. Fire doors serving an exit enclosure. 
3. Openings shall not be limited to 120 square feet (11

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 minimum fire-resistance rating not
less than the fire-resistance rating of the wall.

706. 7 Penetrations. Penetrations through fire barriers shall
comply with Section 711. 

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
comply with Section 712. 

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

SECTION 707 

SHAFT ENCLOSURES 

707.l General. The provisions of this section shall apply to
vertical shafts where such shafts are required to protect open
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ings and penetrations through fl�or/ceiling and roof/ceiling 
assemblies. 

iOi .2 Shaft enclosure requir:ed. Openings through a 
floor/ceiling assembly shall be prptected by a shaft enclosure 
complying with this section. 

Exceptions: 
1. A shaft enclosure is nqt required for openings total­

ly within an individuall residential dwelling unit and
connecting four stories. or less [4 floor levels].

2. A shaft enclosure is :not required in a building

3. 

4. 

equipped throughout �ith an automatic sprinkler
system in accordanct1 with Section 903 .3 .1.1 for
an escalator opening' or stairway which is not a
portion of the means fof egress protected accord­
ing to Items 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 �tairway and the opem.ing is 
protected by; a draft curtain and closely 
spaced spritiklers in accordance with 
NFPA 13. If;! other than Groups B and 
M, this appiication is limited to. open-' 
ings that do pot connect more than four 
stories. 

2.2. Where the • opening is protected by 
approved power-operated automatic 
shutters at every floor penetrated. The 
shutters shall be of noncombustible 
construction and have a fire-resistance 
rating of nqt less than 1.5 hours. The 
shutter shall be so constructed as to 
close immediately upon the actuation of 
a smoke d�tector installed in accor­
dance with ; Section 907 .10 and shall 
completely ;shut off the well opening. 
Escalators shall cease operation when 
the shutter begins to close. The �butter 
shall operat4 at a speed of not more than 
30 feet per; minute (152.4 mm/s) and 
shall be equipped with a sensitive lead­
ing edge to :arrest its progress where in 
contact with any obstacle, and to con-
tinue its pro�ress on release therefrom. 

A shaft enclosure is not required for penetrations 
by pipe, tube, conduit, wire, cable, and ven_ts pro­
tected in accordance with Section 711.4. 
A shaft enclosure is �ot required for penetrations 
by ducts protected ih accordance with Section 
711.4. Grease ducts �hall be protected in accor­
dance with the Inter�ational Mechanical Code.
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5. A shaft enclosure is not required for floor open­
ings complying with the provisions for covered
malls or atriums.

6. A shaft enclosure is not required for approved
masonry chimneys, where annular space protec­
tion is provided at each floor level in accordance
with Section 716.2.5.

7. In other than Groups I-2 and I-3, a shaft enclo­
sure is not required for a floor opening that com­
plies with the following:

7 .1. Does not connect more than two stories. 
7.2. Is not part of the required means of 

egress system except as permitted in 
Section 1005.3.2. 

7.3. Is not concealed within the building 
construction. 

7 .4. Is not open to a corridor in Group I and 
R occupancies. 

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

7.6. Is separated from floor openings serv­
ing other floors by construction con­
forming to required shaft enclosures. 

8. A shaft enclosure is not required for automobile
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 open­
ings between a mezzanine and the floor below.

10. A shaft enclosure is not required for joints pro­
tected by a fire-resistant joint system in accor­
dance with Section 712.

11. Where permitted by other sections of this code.

707.3 Materials. The shaft enclosure shall be of materials 
permitted 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 more and 1 hour 
where connecting less than four stories. Shaft enclosures 
shall have a fire-resistance rating not less than the floor 
assembly penetrated, but need not exceed 2 hours. 

707�5 Continuity. Shaft enclosure walls shall extend from 
the top of the floor/ceiling assembly below to the underside 
of the floor or roof slab or deck abov_e and shall be securely 
attached thereto. These walls shall be continuous through 
concealed spaces such as the space above a suspended ceil­
ing.' The supporting construction shall be protected to afford 
the required fire-resistance rating of the element supported. 
Hollow vertical spaces within the shaft enclosure construc­
tion wall shall be firestopped at every floor level. 
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707.6 Exteiri.or walls. Where exterior walls serve as a part of 
a required shaft enclosure, such walls shall comply with the 
requirements of Section 704 for exterior walls and the fire­
resistance-rated enclosure requirements shall not apply. 

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

707. 7 Ope111ings. Openings in a shaft enclosure shall be pro­
tected in accordance with Section 714 as required for fire
barriers. 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 permit­
ted in shaft enclosures. 

707.81Pe111etrations. Penetrations in a shaft enclosure shall be 
protected in accordance with Section 711 as required for fire 
baniers. 

707.8.l Pmllnibited penetrations. Penetrations other than 
those necessary for the purpose of the shaft shall not be 
permitted 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 
Section 712. 

707.10 Dl.llds and air transfer openings. Penetrations of a 
shaft enclosure by ducts and air transfer openings shall com­
ply with Sections 711 and 715. 

707 .11 Endosure 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 
required for the shaft enclosure; 

2. Terminate in a room having a use related to the purpose
of the shaft. The room shall be separated from the
remainder of the building by construction having a fire­
resistance 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
accordance with their listing at the lowest floor level
within the shaft enclosure.

Exceptions: 
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1. The fire-resistance-rated room separation is not
required provided there are no openings in or pene-
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trations 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 7163.1 
for draftstopping, or the room shall be provided with 
an approved automatic fire-suppression system. 

2. A shaft enclosure containing a refuse chute or laun­
dry chute shall not be used for any other purpose
and shall terminate in a room protected in accor­
dance with Section 707. 13.4.

3. The fire-resistanc,e-rated room separation and the
protection at the bottom of the shaft are not required
provided there are no combustibles in the shaft and
there 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
resistance 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 ancll laundry chutes. Refuse and laundry 
chutes, access and termination rooms and incinerator rooms 
shall meet the requirements of Sections 707.13.1 through 

• 707.13.6. 

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

707.13.1 Refuse and laundry 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, includ­
ing those from access rooms and termination rooms, shall 
be protected in accordance with this section and Section 
714. Openings into chutes shall not be located in exit
access corridors. Opening protectives shall be self-closing
or automatic-closing upon the actuation of a smoke detec­
tor installed in accordance with Section 907. I 0, 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 per­
mitted 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 
construction 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 ¼ hour and shall be self-closing or 
automatic-closing upon the detection of smoke. 
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707.13.4 Termination room.lRefuse and laundry chutes 
shall discharge into an enclosdd room completely separat­
ed from the remainder of building by construction that has 
a fire resistance rating of not less than I hour and openings 
into the termination room shall be protected by opening 
protectives having a fire-protdction rating of not less than 
¼ hour and shall be self-closing or automatic-closing 
upon the detection of smoke. Refuse chutes shall not ter­
minate in an incinerator room: Refuse and laundry rooms 
that are not provided with ch�tes 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 system shall be installed in accor­
dance with Section 903.2.12.2. 

707.14 Elevator and dumbwaiter shafts. Elevator hoistway 
and dumbwaiter enclosures shall be constructed in accor­
dance with Section 707.4 and Chapter 30. 

707.14.1 Elevator lobby. Elevators opening into a fire­
resistance-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 sepa­
rate the elevators from the corridor by fire barriers and the 
required opening protection. �levator 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 entire 
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
accordance with Section 707 .2.

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

4. In other than Groups I-2 and 1-3, and buildings
more than four stories above the lowest level of
fire department vehicle access, lobby separation
is not required where the building, including the
lobby and corridors leading to the lobby, is pro­
tected by an automatic sprinkler system installed
throughout in accordance with Section 903.3.1.1
or 903.3.1.2.

SECTION 708 
FIRE PARftlTIONS 

708.1 General. Wall assemblies installed as required by 
Sections 310.3, 402.7 .2 and 1004.3.2.1 shall comply with 
this section. These include: 
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1. Walls separating dwelling units.
2. Walls separating guestrooms in occupancies in Group

R-1.
3. Walls separating tenant spaces in covered mall build­

ings.
4. Corridor walls.

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

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

Exceptions: 

I. Corridor walls as permitted by Table 1004.3.2.1.
2. Dwelling unit and guestroom separations in build­

ings of Types IIB, IIIB and VB construction shall
have fire-resistance ratings of not less than 1h hour
in buildings 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 the partitions are not continuous to the 
deck, and where constructed of combustible construction, the 
space between the ceiling and the deck above shall be fire­
blocked or draftstopped in accordance with Sections 716.2.l 
and 716.3.1 at the partition line. The supporting construction 
shall be protected to afford the required fire-resistance rating 
of the wall supported, except for tenant and guestroom sepa­
ration walls and exit access corridor walls in buildings of 
Types llB, llIB, and VB construction .. 

Exceptions: 

1. The wall need not be extended into the crawl space
below where the floor above the crawl space has a
minimum 1-hour fire-resistance rating.

2. Where the room-side fire-resistance-rated mem­
brane of the corridor is carried through to the under­
side 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 sys­
tem.

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

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

5. Fireblocking or draftstopping is not required at the
partition line in Group R-2 buildings that do not
exceed 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 dwelling units, whichever is smaller.

6. Fireblocking or draftstopping is not required at the par­
tition line in buildings equipped with an automatic
sprinkler system installed throughout in accordance
with Section 903.3.1.1 or 903.3.1.2 provided that auto­
matic sprinklers are installed in combustible floor/ceil­
ing 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 
comply with the requirements of Section 704 for exterior 
walls and the fire-resistance-rated enclosure requirements 
shall not apply. 

708.6 Openings. Openings in a fire partition shall be pro­
tected 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 Dl!lcts and ail!" transfer opel1lings. Penetrations by 
ducts and air transfer openings shall comply with Sections 
711 and 715. 

SECTION 709 

SMOKE BARRIERS 

709.l General. Smoke barriers shall comply with this sec­
tion.

709,2 Materials, Smoke barriers shall be of materials per­
mitted by the building type of construction. 

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

lExceptlion: Smoke barriers constructed of minimum 0.10-
inch thick (2.5 mm) steel in Group I-3 buildings. 
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709.4 Continuity. Smoke barriers shall form an effective 
membrane continuous from outside wall to outside wall and 
from floor slab to floor or roof deck above, including conti­
nuity through concealed spaces, such as those found above 
suspended ceilings, and including interstitial structural and 
mechanical spaces. The supporting construction shall be pro­
tected to afford the required fire-resistance rating of the wall 
or floor supported in buildings of other than Type IIB, IIIB or 
VB construction. 

Exception: Smoke barrier walls are not required in inter­
stitial spaces where such spaces are designed and con­
structed with ceilings that provide resistance to the pas­
sage of fire and smoke equivalent to that provided by the 
smoke barrier walls. 

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

Exception: In Group 1-2, where such doors are installed 
across corridors, a pair of opposite-swingin� doors with­
out a center mullion shall be installed having vision pan­
els with approved fire-resistance-rated glazing materials 
in approved fire-resistance-rated frames, the area of which 
shall not exceed that tested. The doors shall be close fit­
ting within operational tolerances, and shall not have 
undercuts, louvers or grilles. The doors shall have head 
and jamb stops, astragals or rabbets at meeting edges and 
automatic-closing devices. 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 comply with this section. 

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

2000 INTERNATIONAL BUILDING CODE® 

• 

• 

• 

Columbia Insurance Company - Exhibit 2004 
Simpson Strong-Tie Company Inc. v. Columbia Insurance Company PGR2023-00048 

Page 22



• 

• 

• 

FIRE-RESISTANCE-RATED 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 assem­
bly separates occupancies, or s�parates a single occupancy 
into different fire areas, the assembly shall have a fire-resis­
tance rating of not less than that required by Section 302.3.3 
based on the occupancies separated. Floor assemblies sepa­
rating dwelling units or guestrooms shall be a minimum of 1-
hour fire-resistance-rated construction. 

Exception: Dwelling unit and guestroom separations in 
buildings of Types IIB, IIIB, and VB construction shall 
have fire-resistance ratings of not less than ½ hour in 
buildings equipped throughout with an automatic sprin­
kler system in accordance with Section 903.3.1.1. 

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

710.3.1.1 Access doors. Access doors shall be per­
mitted in such ceilings provided such doors are 
approved horizontal assemblies listed for such pur­
pose. 

710.3.2 Unusablle space. In 1-hour fire-resistance­
rated floor construction, the ceiling membrane is not 
required to be installed over unusable crawl spaces. In 
1-hour fire-resistance-rated roof construction, the floor
membrane is not required to be installed where unus­
able attic space occurs above.

710.4 Continuity. Assemblies shall be continuous without 
openings, penetrations or joints except as permitted by this 
section and Sections 707.2, 711.4 and 712. Skylights and 
other penetrations through a fire-resistance-rated roof deck 
are permitted to be unprotected, provided that the structural 
integrity of the fire-resistance-rated roof construction is 
maintained. Unprotected skylights shall not be permitted in 
roof construction required to be fire-resistance rated in accor­
dance with Section 704. 10. The supporting construction shall 
be protected to afford the required fire-resistance rating of 
the horizontal assembly supported. 

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

710.6 Joints. Joints made in or between fire-resistance-rated 
horizontal assemblies shall comply with Section 712. 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. 
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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 shall govern the 
materials and methods of construction used to protect 
through penetrations and membrane penetrations. 

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

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

711.3.1 Through penetrations. Through penetrations of 
fire-resistance-rated walls shall comply with Section 
711.3.1.1 or 711.3.1.2. 

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

1. 

2. 

In concrete or masonry walls where the pene­
trating item is a maximum 6-inch (152 mm) 
nominal diameter and the opening is a maxi­
mum 144 square inches (0.0929 m2), con­
crete, grout or mortar shall be permitted 
where installed the full thickness of the wall 
or the thickness required to maintain the fire­
resistance rating; or 

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

711.3.1.1 Fire-resistance-rated assemblies. Penetrations 
shall be installed as tested in an approved fire-resistance­
rated assembly. 
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7U.3.L2 Tllnrough.-penetratiolll firestop system. 

Through penetrations shall be protected by an 

approved penetration firestop system installed as tested 

in accordance with ASTM E 814, with a minimum pos­

itive pressure differential of 0.01 inch (2.49 Pa) of 

water and shall have an F rating of not less than the 

required fire-resistance rating of the wall penetrated. 

7U.3.2 Membrane penetraltions. Membrane penetra­

tions shall comply with Section 7 1 1.3.1. Where walls and 

partitions are required to have a minimum I-hour fire­

resistance rating, recessed fixtures shall be insta1led such 

that the required fire resistance will not be reduced. 

lExceptnmns: 

1. Steel electrica1 boxes that do not exceed 16

square inches (0.0103 m2) in area provided

the total area of such openings does not

exceed 100 square inches (0.0645 m2) for any

100 square feet (9 .29 m2) of wall area. Outlet

boxes on opposite sides of the wa11 shall be

separated as follows:

1. 1. By a horizontal distance of not less

than 24 inches (610 mm); 

l .2. By a horizontal distance of not less

than the depth of the wall cavity 

where the wall cavity is filled with 

cellulose loose-fill or mineral fiber 

insulation; 

1.3. By solid fire-blocking in accordance 

with Section 716.2.1; or 

1.4. By other listed materials and meth­

ods. 

2. Membrane penetrations for listed electrical

outlet boxes of any material are permitted pro­

vided such boxes have been tested for use in

fire-resistance-rated assemblies and are

installed in accordance with the instructions

included in the listing.

3. The annular space created by the penetration

of a fire sprinkler provided it is covered by a

metal escutcheon plate.

7U.3.3 ]l)uds 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. 

7U.3.4l rnssimi!ar mateirials. Noncombustible penetrat­

ing 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. 
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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.]. Through penetrations. Through penetrations of 

fire-resistance-rated horizontal assemblies shall comply 

with Section 711.4.1.1 or 711.4.1.2. 

Exceptions: 

1. Penetrations by steel, ferrous or copper con­

duits, pipes, tubes, vents, concrete, or mason­

ry through a single fire-resistance-rated floor
assembly where the annular space is protected

with materials that prevent the passage of

flame and hot gases sufficient to ignite cotton

waste where subjected to ASTM E 119 time

temperature fire conditions under a minimum

positive pressure differential of 0.01 inch

(2.49 Pa) of water at the location of the pene­

tration for the time period equivalent to the

fire-resistance rating of the construction pene­

trated. Penetrating items with a maximum 6

inch (152 mm) nominal diameter shall not be

limited to the penetration of a single fire-resis­

tance-rated floor assembly provided that the

area of the penetration does not exceed 144

square inches (92 900 mm2) in any 100 square

feet (9.3 m2) of floor area.

2. Penetrations in a single concrete floor by

steel, ferrous or copper conduits, pipes, tubes

and vents with a maximum 6 inch (152 mm)

nominal diameter provided concrete, grout or

mortar is installed the full thickness of the

floor or the thickness required to maintain the

fire-resistance rating. The penetrating items

with a maximum 6 inch (152 mm) nominal

diameter shall not be limited to the penetra­

tion of a single concrete floor provided that

the area of the penetration does not exceed

144 square inches (0.0929 m2).

3. Electrical outlet boxes of any material are per­

mitted provided that such boxes are tested for

use in fire-resistance-rated assemblies and

installed in accordance with the tested assem­

bly.

711.4.:1.]. Fire-resistance-rated assembUes. Penetrations 

shall be installed as tested in the approved fire-resistance­

rated assembly. 

711.4.1.2 Through-penetration firestop system. 

Through penetrations shall be protected by an 
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approved through-penetration firestop system installed 
and tested in accordance with ASTM E 814, with a 
minimum positive 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. 

7H.4.2 Membmne penetrations. Penetrations of mem­
branes that are part of a fire-resistance-rated horizontal 
assembly shall comp�y with Section 711.4: L 1 or 
711.4.1.2. Where floor/ceiling assemblies are required to 
have a minimum 1-hour fire-resistance rating, recessed 
fixtures shall be installed such that the required fire resis­
tance will not be reduced. 

!Exceptions: 

1. Membrane penetrations by steel, ferrous or
copper conduits, electrical outlet boxes, pipes,
tubes, vents, concrete, or masonry penetrating
items where the annular space is protected in
accordance with Section 711.4.1 or is protect­
ed to prevent the free passage of flame and the
products of combustion. s,uch penetrations
shall not exceed an aggregate area of l 00
square inches (64 500 mm2) in any 100 square
feet (9.3 m2) of ceiling area in assemblies test­
ed without penetrations.

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

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

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

7H.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 noncom­
bustible material to resist the free passage of flame and 
the products of combustion. 

711.4.3.2 Penetrating items. Penetrating items that 
connect not more than two stories are permitted pro­
vided that the annular space is filled with an approved 
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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 section. Ducts and air transfer openings that are pro­
tected with dampers shall comply with Section 715. 

711.4.5 Dissimilar materials. Noncombustible penetrat­
ing items shall not connect to combustible materials 
beyond the point of firestopping unless it can be demon­
strated that the fire-resistance integrity of the horizontal 
assembly is maintained. 

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 
assembly being penetrated. Floor fire doors shall be 
labeled by an approved agency. 

SECTION 712 

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 accor­
dance with Section 712.3. 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. 

Exceptions: 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 enclo­
sure in accordance with Section 707.

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

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
ASTM E 119.
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7ll2.2 llll1stallatimu. Fire-resistant joint systems shall be
securely installed in or on the joint for its entire length so as
not to dislodge, loosen or otherwise impair its ability to
accommodate expected building movements and to resist the
passage of fire and hot gases.

7ll2.3 lFire test criteria. Fire-resistant joint systems shall be
tested in accordance with the requirements of UL 2079.
Nonsymmetrical wall joint systems shall be tested with both
faces exposed to the furnace, and the assigned fire-resistance
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,
subject to acceptance of the building official, the wall need
not be subjected to tests from the opposite side. 

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

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

SECTION 713 

FIRE-RESISTANCE RATING Of' 

STRUCTURAL MEMBERS 

713.ll Requirements. The fire-resistance rating of structural
members and assemblies shall comply with the requirements
for the type of construction and shall not be less than the rat­
ing 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 lP'mtedion of structural members. Protection of
columns, girders, trusses, beams, lintels or other structural
members that are required to have a fire-resistance rating
shall comply with this section. 

713.2.ll lfndividual protection. Columns, girders, trusses,
beams, lintels or other structural members that are
required to have a fire-resistance rating and that support
more than two floors or one floor and roof, or support a
load-bearing wall or a nonload-bearing wall more than
two stories high, shall be individually protected on all
sides for the full length with materials having the required
fire-resistance rating. Other structural members required
to have a fire-resistance rating shall be protected by indi-
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victual 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 Columl!ll protection above cemngs. Where
columns require a fire-resistance rating, the entire column,
including its connections to beams or girders, shall be pro­
tected. Where the column extends through a ceiling, fire
resistance of the column shall be continuous from the top of
the floor through the ceiling space to the top of the column.

713.2.3 Trlllss protection. The required thickness and
construction of fire-resistance-rated assemblies enclosing
trusses shall be based on the results of full-scale tests or
combinations of tests on truss components or on approved
calculations based on such tests that satisfactorily demon­
strate that the assembly has the required fire resistance. 

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

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

•
inch (12.7 mm) into the protection. 

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

713.4 Impact protection. Where the fire protective covering of
a structural member is subject to impact damage from moving 
vehicles, the handling of merchandise or other activity, the fire
protective covering shall be protected by comer guards or by a
substantial jacket of metal or other noncombustible material to
a height adequate to provide full protection, but not less than 5
feet (1524 mm) from the finished floor. 

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

713.6 Bottom flange protection. Fire protection is not
required at the bottom flange of lintels, shelf angles and 

•
plates, spanning not more than 6 feet (1829 mm) whether part 
of the structural frame or not, and from the bottom flange of 
lintels, shelf angles and plates not part of the structural frame,
regardless of span. 
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SECTION 714 

OPENING PROTECTIVES 

7].4.:ll. General. Opening protectives required by other sections 

of this code shall comply with the provisions of this section. 

714.2 Fire door and shutter assemblies. Approved fire door 

and fire shutter assemblies shall be constructed of any mate­

rial or assembly of component materials that conforms to the 

test requirements of Section 714.2.1, 714.2.2 or 714.2.3 and 
the fire-protection rating indicated in Table 714.2. Fire door 

assemblies and shutters shall be installed in accordance with 

the provisions of this section and NFPA 80. 

Exceptions: 

1. Labeled protective assemblies that conform to the

requirements of this section or UL 1 0A, UL 14B and

UL l 4C for tin-clad fire door assemblies.

2. Floor fire doors shall comply with Section 711.4.6.

TABLE 714.2 

OPENING PROTECTIVE FIRE-PROTECTION RATINGS 

MINIMUM 

REQUIRED OPENING 

ASSEMBLY PROTECTION 

RATING ASSEMBLY 

TYPE OF ASSEMBLY (hours) (hours) 

Fire walls and fire barriers 4 3 

having a required fire- 3 3b

resistance rating greater 2 Jlh 

than 1 hour llh l½

Fire barriers of 1-hour fire-
resistance-rated 
construction: 
Shaft and exit enclosure 1 l 

walls 
Other fire barriers I ¼ 

Fire partitions: 
Exit access corridor 1 0.333 

enclosure wall 
Other fire partitions 1 ¼ 

Exterior walls 3 l½

2 l½

1 ¼ 

a. For testing requirements, see Section 714.2 .3 .
b. Two doors, each with a fire-protection rating of l.5 hours, installed on

opposite sides of the same opening in a fire wall, shall be deemed equiv­
alent 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 

accordance with NFPA 252 or UL IOC. 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. 
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714.2.2 Other types of doors. Other types of doors, 

including swinging elevator doors, shall be tested in 

accordance with NFPA 252 or UL IOB. The pressure in 

the furnace shall be maintained as nearly equal to the 

atmospheric pressure as possible. Once established, the 

pressure shall be maintained during the entire test period. 

714.2.3 Doors in corridors and smoke barriers. Fire 

doors required to have a minimum fire-protection rating 

of 20 minutes where located in corridor walls or smoke 

barrier walls having a fire-resistance rating in accordance 
with Table 714.2 shall be tested in accordance with NFPA 

252 or UL IOC without the hose stream test. If a 20-

minute fire door or fire door assembly contains glazing 

material, the glazing material in the door itself shall have 

a minimum fire-protection rating of 20 minutes and be 

exempt from the hose stream test. Glazing material in any 
other part of the door assembly, including transom lites 

•. and sidelites, shall be tested in accordance with NFPA

257, including the hose stream test, in accordance with 

Section 714.3. Fire doors shall also meet the requirements 

for a smoke- and draft-control door assembly tested in 

accordance with UL 1784 with an artificial bottom seal 

installed across the full width of the bottom of the door 

assembly. The air leakage rate of the door assembly shall 

not exceed 3.0 cfm per square foot (0.01524 m3/s-m2) 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 1,700°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 cor­

ridors in multitheater complexes where each

motion picture auditorium has at least one-half of

its required exit or exit access doorways opening

directly to the exterior or into an exit passage­

way.

714.2.4 Doors in exit enclosures. Fire door assemblies in 

exit enclosures shall have a maximum transmitted tem­

perature end point of not more than 450°F (232°C) above 

ambient at the end of 30 minutes of standard fire test 

exposure. 

Exception: The maximum transmitted temperature end 

point is not required in buildings equipped throughout 

with an automatic sprinkler system installed in accor­

dance with Section 903.3.1.1 or 903.3.1.2. 
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714.2.4.l Glll!Zfill1g in doors. Fire-protection-rated glaz­

ing in excess of 100 square inches (0.065 m2) shall be 
permitted in fire door assemblies when tested in accor­

dance with NFPA 252 as components of the door 

assemblies 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.

Exce]l)tfion: The maximum transmitted temperature 

end point is not required in buildings equipped 

throughout with an automatic sprinkler system 

installed in accordance with Section 903.3.1. I or 

903.3.1.2. 

714.2.5 Labelled ]l)rotective assembllies. Fire door assem­

blies shall be labeled by an approved agency. 

714.2.5.l Labelling requnrements. Fire doors shall be 

labeled showing the name of the manufacturer, the 

name of the third-party inspection agency, the fire-pro­
tection rating and, where required for fire doors in exit 

enclosures by Section 714.2.4, the maximum transmit­

ted temperature 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 permanently affixed. The label shall be applied at 

the factory where fabrication and assembly are per­

formed. 

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 inspec­

tion furnished by an approved testing agency for such 

oversized doors. When a certificate of inspection is fur­

nished by an approved testing agency, the certificate 

shall state that the door conforms to the requirements 

of design, materials and construction, but has not been 

subjected to the fire test. 

711.4.2.6 Glazing materiall. Fire-protection-rated glazing 

conforming to the opening protection requirements in 

Section 714.2 shall be permitted in fire door assemblies. 
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714.2.6.l Size Ilimitatnons. Wired glass used in fire 

doors shall comply with Table 714.3.2. Other fire-pro­
tection-rated glazing shall comply with the size limita­
tions of NFPA 80. 

Exceptions: 

I. Fire-protection-rated glazing in fire doors

located in fire walls shall be prohibited except

that where serving as a horizontal exit, a self­

closing swinging door shall be permitted to

have a vision panel of not more than 100

square inches (0.065 m2) without a dimension

exceeding 10 inches (254 mm).
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2. Fire-protection-rated glazing shall not be

installed in fire doors having a l ½-hour fire

protection rating intended for installation in

fire barriers, unless the glazing is not more

than 100 square inches (0.065 m2) in area.

714.2.6.2 Exit and elevator J[>rotectives. Approved 

fire-protection-rated glazing used in fire doors in ele­

vator and stairway shaft enclosures shall be so located 

as to furnish clear vision of the passageway or 

approach to the elevator or stairway. 

714.2.6.3 Labeling. Fire-protection-rated glazing shall 

bear a label or other identification showing the name of 

the manufacturer, the test standard and the fire-protec­

tion rating. Such label or other identification shall be 

issued by an approved agency and shall be permanent­

ly affixed. 

714.2.6.4 Safety glazing. Fire-protection-rated glazing 

installed in fire doors or fire window assemblies in 

areas subject to human impact in hazardous locations 

shall comply with Chapter 24. 

714.2.7 Door closing. Fire doors shall be self-closing or 

automatic-closing in accordance with this section. 

Exception: Fire doors located in common walls sepa­

rating guestrooms in Group R-1 hotels and motels shall 

be permitted without automatic-closing or self-closing 

devices. 

714.2.7.:Il. Latch required. Unless otherwise specifi­

cally permitted, single fire doors and both leaves of 

pairs of side-hinged swinging fire doors shall be pro­

vided with an active latch bolt that will secure the door 

when it is closed. 

714.2.7.2 Automatic-closing fire door assemblies. 

Automatic-closing fire door assemblies shall be self-clos­

ing 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 smoke detectors 

installed in accordance with Section 907 .10 or by loss of 

power to the smoke detector or hold-open device. Fire 

doors that are automatic-closing by smoke detection 

shall not have more than a 10-second delay before the 

door starts to close after the smoke detector is actuated. 

1. Doors installed across a corridor.

2. Doors that protect openings in horizontal exits,

exits or exit access corridors required to be of

fire-resistance-rated construction.
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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 identi­
fied by distinguishing marks or letters not less than 6 inch­
es (152 mm) high. 

7i4.2.9 Rolling 11:ire shutters. Where fire shutters of the 
rolling type are installed, such shutters shall include 
approved automatic-closing devices. 

714.3 Fire-protection-rated glazing. Glazing in fire win­
dow 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 accordance with and shall meet the acceptance cri­
teria 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 cri­
teria of NFPA 257 for a fire-protection rating as required in
Section 714.3.7.

Exception: Wired glass in accordance with Section 
714.3.2. 

714.3.1 Testing under positive pressure. NFPA 257 shall 
evaluate fire-protection-rated glazing under positive pres­
sure. Within the first 10 minutes of a test, the pressure in 
the furnace shall be adjusted so at least two-thirds of the 
test specimen is above the neutral pressure plane, and the 
neutral pressure plane shall be maintained at that height 
for the balance of the test. 

714.3.2 Wired glass. Steel window frame assemblies of 
0.125-inch (3.2 mm) minimum solid section or of not less 
than nominal 0.048-inch-thick (1.2 mm) formed sheet 
steel members fabricated by pressing, mitering, riveting, 
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interlocking or welding and having provision for glazing 
with ¼ inch (6.4 mm) wired glass where securely 
installed in the building construction and glazed with ¼ 
inch (6.4 mm) labeled wired glass shall be deemed to meet 
the requirements for a ¼-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 hour 0 0 0 

1½-hour 

doors in 0 0 0 

exterior walls 

1 and 1½ 

hours 
100 33 10 

¼hour 1,296 54 54 

0.33 hour Not Limited Not Limited Not Limited 

Fire window 

assemblies 
1,296 54 54 

For SI: 1 inch= 25.4 mm, I square inch= 645.2 mm2. 

714.3.3 Nonwired glass. Glazing other than wired glass 
in fire window assemblies shall be fire-protection-rated 
glazing 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 installed 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 
required for the wall construction in which the protective 
is located. 

714.3.6 Interior fire window assemblies. Fire-protec­
tion-rated glazing used in fire window assemblies located 
in fire partitions and fire barriers shall be limited to use in 
assemblies with a maximum fire-resistance rating of 1 
hour in accordance with this section . 

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

714!.3.6.2 §i.ze Ilnmiltatnoirns. The total area of windows 
shall not exceed 25 percent of the area of a common 
wall with any room. 

7U.3. i Extelt'lirnr fllire willldow 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 
protected with an assembly having a fire-protection rating of 
not less than l ½ 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 ¼ hour. Exterior openings required to be 
protected by Section 704.9 or 704.10 shall be protected with 
an assembly having a fire-protection rating of not less than 
¼ hour. Openings in nonfire-resistance-rated exterior wall 
assemblies that require protection in accordance with 
Sections 704.8, 704.9 or 704.10 shall have a fire-protection 
rating of not less than ¼ hour. 

7U.3.8 lFliire-resnsltance-irated glazing. Fire-resistance­
rated glazing tested as part of a fire-resistance-rated wall 
assembly in accordance with ASTM E 119 shall be per­
mitted 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 rat­
ing equal to the fire-resistance rating required for the wall. 
The window area size limitations set forth in Section 
714.3.6.2 shall not apply to such fire-resistance-rated 
assemblies tested in accordance with ASTM E 119. 

714!.3.9 Labeiling requirements. Fire-protection-rated 
and fire-resistance-rated glazing shall bear a label or other 
identification showing the name of the manufacturer, the 
test standard, and the fire protection or fire-resistance rat­
ing. Such label or identification shall be issued by an 
approved agency and shall be permanently affixed. 

SECTilONI 715 
/DllUICJS ANICil AIR TRANSIFER OIPENiNGS 

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

715.1.1 ][)unds and anr transfer opennngs wlitlhiout 
dlampers. Ducts and air transfer openings that penetrate 
fire-resistance-rated assemblies and are not required by 
this section to have dampers shall comply with the 
requirements of Section 711. 

715.2 llnstalllatnon. Fire dampers, smoke dampers, combina­
tion fire/smoke dampers and ceiling dampers located within 

n2 

FIRE-RESISTANCE-RATED CONS71"RUCTION 

air distribution and smoke-control systems shall be installed 
• in accordance with the requirements of this section, the man­

ufacturer's installation instructions and listing. 

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

715.2.2 Hazardous exhaust ducts. Fire dampers for haz­
ardous exhaust duct systems shall comply with the 
International Mechanical Code. 

715.3 Damper testing and ratings. Dampers shall be listed 
and bear the label of an approved testing agency indicating 
compliance with the standards in this section. Fire dampers 
shall comply with the requirements of UL 555. Only fire 
dampers labeled for use in dynamic systems shall be installed 
in heating, ventilation and air-conditioning systems designed 
to operate with fans on during a fire. Smoke dampers shall 
comply 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 

715.3.1 for the type of penetration. 

TABLE 715.3.1 

FIRE DAMPER RATING 

MINIMUM DAMPER 

TYPE OF PENETRATION RATING (hour) 

Less than 3-hour fire-resistance-rated 1.5 
assemblies 

3-hour or greater fire-resistance-rated 3 
assemblies

7:Jl.5.3.1.1 Fire damper actuation device. The fire 
damper actuating device shall meet one of the follow­
ing requirements: 

1. 

2. 

3. 

The operating temperature shall be approxi­
mately 50 °F (28°C) above the normal temper­
ature within the duct system, but not less than 
160 °F (71 °C). 
The operating temperature shall be not more 
than 286°F (141 °C) where located in a smoke 
control system complying with Section 909. 
Where a combination fire/smoke damper is 
located in a smoke-control system complying 
with Section 909, the operating temperature 
rating shall be approximately 50 °F (28°C) 
above the maximum smoke control system 
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designed operating temperature, or a maxi­
mum temperature of 350°F (l 77°C). The tem­
perature shall not exceed the UL 555S degra­
dation test temperature rating for a combina­
tion fire/smoke damper. 

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

715.3.2.1 Smoke damper actuation 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, 
as applicable: 

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 inlets between the detector
and the damper. The detector shall be listed
for the air velocity, temperature and humidity
anticipated at the point where it is installed.
Other than in mechanical smoke control sys­
tems, dampers shall be closed upon fan shut­
down where local smoke detectors require a
minimum velocity to operate.

2. Where a damper is installed above smoke bar­
rier 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.

3. Where a damper is installed within an unduct­
ed opening in a wall, a spot-type detector list­
ed for releasing service shall be installed with­
in 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 system installed in the
corridor. 

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

715.4 Access and identification. Fire and smoke dampers 
shall be provided with an approved means of access, large 
enough to permit inspection and maintenance of the damper 
and its operating parts. The access shall not affect the integri­
ty of fire-resistance-rated assemblies. The access openings 
shall not reduce the fire-resistance rating of the assembly. 
Access points shall be permanently identified on the exterior 
by a label having letters not less than 0.5 inch (12.7 mm) in 

2000 INl:ERNATIONAL BUILDING CODE® 

715.3.2- 715.5.3.1 

height reading: 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, com­
bination fire/smoke dampers and ceiling radiation dampers 
shall be provided at the locations prescribed in this .section. 
Where an assembly is required to have both fire dampers and 
smoke dampers, combination fire/smoke dampers or a fire 
damper and a smoke damper shall be required. 

715.5.1 Fire walls. Ducts and air transfer openings per­
mitted in fire walls in accordance with Section 705.11 
shall be protected with approved fire dampers installed in 
accordance with their listing. 

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

Exception: Fire dampers are not required at penetra­
tions of fire barriers where any of the following apply: 

1. Penetrations are tested in accordance with ASTM

E 119 as part of the fire-resistance rated assem­
bly .

2. Ducts are used as part of an approved smoke­
control system in accordance with Section 909.

3. Such walls are penetrated by ducted HVAC sys­
tems, have a required fire-resistance rating of 1
hour or less, are in areas of other than Group H
and are in buildings equipped throughout with an
automatic sprinkler system in accordance with
Section 903.3.1.1 or 903.3.1.2.

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

715.5.3.1 Penetrations of shaft enclosures. Shaft 
enclosures that are permitted to be penetrated by ducts 
and air transfer openings shall be protected with 
approved fire and smoke dampers installed in accor­
dance with their listing. 

Exceptions: Fire dampers are not required at pene­
trations of shafts where: 

1. Steel exhaust subducts extend at least 22 inch­
es (559 mm) vertically in exhaust shafts pro­
vided there is a continuous airflow upward to
the outside.

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

resistance-rated construction.

715.5.4 lFnire pairtitiolllls. Duct penetrations in fire parti­

tions shall be protected with approved fire dampers 

installed in accordance with their listing. 

114 

Exceptions: In occupancies other than Group H, fire 

dampers are not required where any of the following 

apply: 

1. The partitions are tenant separation and corridor

walls in buildings equipped throughout with an

automatic sprinkler system in accordance with

Section 903.3.1.1 or 903.3.1.2.

2. The duct system is constructed of approved

materials in accordance with the International

Mechanical Code and the duct penetrating the

wall meets all of the following minimum require­

ments:

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 

communicate the corridor with adjacent 

spaces or rooms. 

2.4. The duct shall be installed above a ceil­

ing. 

2.5. The duct shall not terminate at a wall 

register in the fire-resistance-rated wall. 

715.5.4.ll Corridors. A listed smoke damper designed 

to resist the passage of smoke shall be provided at each 

point a duct or air transfer opening penetrates a corri­

dor enclosure required to have smoke and draft control 

doors in accordance with Section 714.2.3. 

Exceptions: 

1. Smoke dampers are not required where the

building is equipped throughout with an

approved smoke-control system in accor­

dance with Section 909, and smoke dampers

are not necessary for the operation and con­

trol of the system.

2. Smoke dampers are not required in corridor

penetrations where the duct is constructed of

FIRE-RESISTANCE-RATEO CONSTRUCTION 

steel not less than 0.019-inch (0.48 mm) in 

thickness and there are no openings serving 

the corridor. 

715.5.5 Smoke barriers. A listed smoke damper designed 

to resist the passage of smoke shall be provided at each 

point a duct or air transfer opening penetrates a smoke 

barrier. 

Exception: Smoke dampers are not required where the 

openings in ducts are limited to a single smoke com­

partment and the ducts are constructed of steel. 

715.6 Horizontal assemblies. Penetrations by ducts and air 

transfer openings of a floor, floor/ceiling assembly or the 

ceiling membrane of a roof/ceiling assembly shall be pro­

tected by a shaft enclosure that complies with Section 707 or 

shall comply with this section. 

715.6.1 Through penetrations. In occupancies other than 

Groups 1-2 and 1-3, a duct and air transfer opening system 

constructed of approved materials in accordance with the 

International Mechanical Code that penetrates a fire­

resistance-rated floor/ceiling assembly that connects not 

more than two stories is permitted without shaft enclosure 

protection 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 assem­

bly, shaft enclosure protection is not required provided an 

approved ceiling radiation damper is installed at the ceil­

ing 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 provided an approved ceiling radiation damper is 

installed at the ceiling line. Ceiling radiation dampers 

shall be installed in accordance with UL 555C and con­

structed in accordance with the details listed in a fire­

resistance-rated assembly or shall be labeled to function 

as a heat barrier for air-handling outlet/inlet penetrations 

in the ceiling of a fire-resistance-rated assembly. Ceiling 

radiation dampers shall not be required where ASTM E 

119 fire tests have shown that ceiling radiation dampers 

are not necessary in order to maintain the fire-resistance 

rating of the assembly. 

715.6.3 Nonfire-resistance-rated assemblies. Duct sys­

tems constructed of approved materials in accordance 

with the International Mechanical Code that penetrate 

nonfire-resistance-rated floor assemblies and that connect 

not more than two stories are permitted without shaft 

enclosure protection provided that the annular space 
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between the assembly and the penetrating duct is filled 
with an approved noncombustible material to resist the 
free passage of flame and the products of combustion. 
Duct systems constructed of approved materials in accor­
dance with the International Mechanical Code that pene­
trate nonfire-resistance-rated floor assemblies and that 
connect not more than three stories are permitted without 
shaft enclosure protection provided that the annular space 
between the assembly and the penetrating duct is filled 
with an approved noncombustible material to resist the 
free passage of flame and the products of combustion, and 
a fire damper is installed at each floor line. 

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

715. 7 Flexible ducts and air 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 

716.1 General. Fireblocking and draftstopping shall be 
installed in combustible 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 permitted use of combustible materials· in concealed 
spaces of noncombustible buildings shall be limited to the 
applications indicated in Section 716.5. 

716.2 Fireblocking. In combustible construction, fireblock­
ing shall be installed to cut off concealed draft openings (both 
vertical 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 
Sections 716.2.2 through 716.2.7. 

716.2.1 Fireblocking materials. Fireblocking shall con­
sist of 2-inch (51 mm) nominal lumber or two thicknesses 
of I-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 (,8.3 mm) wood 
struc.tural 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 mineral 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 man­
ner intended for use to demonstrate its ability to remain in 
place and to retard the spread of fire and hot gases. The 
integrity of fire blocks shall be maintained .. 
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716.2.1.1 Double stud walls. Batts or blankets of min­
eral or glass fiber or other approved nonrigid materials 
shall be allowed as fireblocking in walls constructed 
using 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, 
including furred spaces, at the ceiling and floor levels and 
at 10-foot (3048 mm) intervals both vertical and horizontal. 

716.2.3 Connections between horizontal and vertical 

spaces. Fireblocking shall be provided at interconnections 
between concealed vertical stud wall or partition spaces 
and concealed horizontal spaces created by an assembly 
of floor joists or trusses, and between concealed vertical 
and horizontal spaces such as occur at soffits, drop ceil­
ings, cove ceilings and similar locations. 

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 l 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 
passage 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 exterior architectural elements where permitted 
to be of combustible construction in Section 1406 or 
where erected with combustible frames, at maximum 
intervals of 20 feet (6096 mm). If noncontinuous, such 
elements shall have closed ends, with at least 4 inches 
(102 mm) of separation between sections. 

Exceptions: 

1. Fireblocking of cornices is not required in sin­
gle-family dwellings. Fireblocking of cor­
nices 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 exterior wall finish exposed to the
concealed space is covered by one of the fol­
lowing materials:

2.1. Aluminum having a minimum thick­
ness of 0.019 inch (0.5 mm). 
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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
materials. 

7:Il.6.2.7 Collllcealed sleeper spaces. Where wood sleepers
are used for laying wood flooring on masonry or concrete
fire-resistance-rated floors, the space between the floor
slab and the underside of the wood flooring shall be filled
with an approved material to resist the free passage of
flame and products of combustion or fireblocked in such
a manner that there will be no open spaces under the floor­
ing that will exceed 100 square feet (9.3 m2) in area and
such space shall be filled solidly under permanent parti­
tions so that there is no communication under the flooring
between adjoining rooms. 

lExce]llltiion.s: 
1. 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.

7116.3 ]])iraftsto]I)ping n!Il floors. In combustible construction,
draftstopping shall be installed to subdivide floor/ceiling
assemblies in the locations prescribed in Sections 716.3.2
through 716.3.3. 

7116.3.l ]])iraftstoppi111g materials. Draftstopping materi­
als shall not be less than 0.5-inch (12.7 mm) gypsum
board, 0.375-inch (9.5 mm) wood structural panel, 0.375-
inch (9.5 mm) particleboard or other approved materials
adequately supported. The integrity of draftstops shall be
maintained. 

7].6.3.2 Girm.llps R-1, R-2, JR-3 and R-4. Draftstopping
shall be provided in floor/ceiling spaces in Group R-1
buildings, 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 ten­
ant separations. 
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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, provided that
automatic sprinklers are also installed in the com­
bustible concealed spaces.
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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 sys­
tem in accordance with Section 903.3.1.1. 

7l6.4 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 lDraftstopping materials. Materials utilized for
draftstopping of attic spaces shall comply with Section
716.3.1.

716.4.l.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: 
1. Where corridor walls provide a tenant or

dwelling unit separation, draftstopping shall
only be required above one of the corridor
walls. 

2. Draftstopping is not required in buildings
equipped throughout with an automatic sprin­
kler system in accordance with Section
903.3.1.1. 

3. In occupancies in Group R-2 that do not
exceed four stories in height, the attic space
shall be subdivided 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 sprin­
kler system in accordance with Section
903.3.1.2, provided 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).
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FIRE-RESISTANCE-RATED CONSTRUCTION 

Exception: Draftstopping is not required in buildings 
equipped throughout with an automatic sprinkler sys­
tem 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: 

1. Combustible materials in accordance with Section
603.

2. Combustible materials 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
accordance with the International Mechanical Code

and the International Plumbing Code.

SECTION 717 

F IRE -RESISTANCE REQUIREMENTS 

FOR PLASTER 

717.1 Thickness of plaster. The minimum thickness of gyp­
sum plaster or portland cement plaster used in a fire-resis­
tance-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 PHaster 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 1 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 (19.1 mm) from the outer surface and fixed securely in 
place. 

Exception: Solid plaster partitions or where otherwise 
determined by fire tests . 

717 .5 Plaster alternatives for concrete. In reinforced con­
crete construction, gypsum plaster or portland cement plaster 
is permitted to be substituted for 0.5 inch (12.7 mm) of the 

2000 INTERNATIONAL BUILDING CODE® 

716.5 - 718.3 

required poured concrete protection, except that a minimum 
thickness of 0.375 inch (9.5 mm) of poured concrete shall be 
provided in reinforced concrete floors and 1 inch (25.4 mm) 
in reinforced concrete columns in addition to the plaster fin­
ish. The concrete base shall be prepared in accordance with 
Section 2510.7. 

SECTION 718 

THERMAL- AND SOUND-INSULATING MATERI ALS 

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 atmospheric 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
plenums 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 
concealed spaces in buildings of Type III, IV or V con­
struction, the flame spread and smoke-developed limita­
tions do not apply to facings, coverings, and layers of 
reflective foil insulation that are installed behind and in 
substantial contact with the unexposed surface of the ceil­
ing, wall or floor finish. 

718.3 Exposed installation. Insulating materials, where 
exposed as installed in buildings of any type of 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 
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shall only be required to meet the smoke-developed index 

of not more than 450. 

718.3.1 Attic floors. Exposed insulation materials 

installed on attic floors shall have a critical radiant flux of 

not less than 0.12 watt per square centimeter when tested 

in accordance with ASTM E 970. 

718.4 Loose-fill insulation. Loose-fill insulation materials that 

cannot be mounted in the ASTM E 84 apparatus without a 

screen or artificial supports shall comply with the flame spread 

and smoke-developed limits of Sections 718.2 and 718.3 when 

tested in accordance with CAN/lJLC S102.2. 

Exceptiollll: Cellulose loose-fill insulation shall not be 

required to comply with this test method, provided such 

insulation complies with the requirements of Section 

718.6. 

718.5 Roof illlsullation. The use of combustible roof insula­

tion not complying with Sections 718.2 and 718.3 shall be 

permitted in any type construction provided it is covered with 

approved roof coverings directly applied thereto. 

718.6 Cefthniose noose-fin insulation. Cellulose loose-fill 

insulation 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. 

7ll8. 7 fosuftation and covering on pipe and tubing. 

Insulation and covering on pipe and tubing shall have a flame 

spread index of not more than 25 and a smoke-developed 

index of not more than 450. 

SECTION 719 

IPIR!ESCIRIPTIVE FIRE IRIESISTANCE 

719.1 Generat The provisions of this section contain pre­

scriptive details of fire-resistance-rated building elements. 

The materials of construction listed in Tables 719.1(1), 

719.1(2), and 719.1(3) shall be assumed to have the fire­

resistance ratings prescribed therein. Where materials that 

change the capacity for heat dissipation are incorporated into 

a fire-resistance-rated assembly, fire test results or other sub­

stantiating data shall be made available to the building offi­

cial to show that the required fire-resistance rating time peri­

od is not reduced. 

719.1.1 Thlcllrness of protective coverings. The thickness 

of fire-resistant materials required for protection of structur-
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al members shall be not less than set forth in Table 719.1(1), 

except as modified in this section. The figures shown shall 

be the net thickness of the protecting materials and shall not 

include any hollow space in back of the protection. 

719.1.2 Unit masonry protection. Where required, metal 

ties shall be embedded in transverse joints of unit mason­

ry 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 columns shall be reinforced at the edges of such 

members with wire ties of not less than 0.18 inch ( 4.6 

mm) in diameter wound spirally around the columns on a

pitch of not more than 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 design mix and thickness requirements of Tables 

719.1(1), 719.1(2) and 719.1(3). 

719.1.5 Bonded prestressed concrete tendolllls. For 

members having a single tendon or more than one tendon 

installed with equal concrete cover measured from the 

nearest surface, the cover shall not be less than that set 

forth in Table 719.1 (1). For members having multiple ten­

dons installed with variable concrete cover, the average 

tendon cover shall not be less than that set forth in Table 

719.1(1), provided: 

1. The clearance from each tendon to the nearest

exposed 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 I 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 (I) 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 members. For structural design purposes,

however, tendons having a reduced cover are

assumed to be fully effective.
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 719.1(1) 

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

I. Steel columns
and all members 1-3.3
of primary trusses

1-3.4 

1-4.1

1-5.1

1-6. l 

1-6.2

1-6.3 

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

FOR VARIOUS NONCOMBUSTIBt.E INSULATING MATERIALSm 

INSULATING M.AliERIAL USED 

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

Carbonate, lightweight 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, members 
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.a 

Siliceous aggregate concrete and concrete excluded in Item 1-1.1, members 
8" x 8" or greater.a 

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

Clay or shale brick with brick and mortar fill.a 

4" hollow clay tile in two 2" layers; ½" mortar between tile and column; 3/8" 
metal mesh 0.046" wire diameter in horizontal joints; tile fill.a 

2" hollow clay tile; 3/4" mortar between tile and column; 3/s" metal mesh 
0.046" wire diameter in horizontal joints; limestone concrete fill;" plastered 
with 3/4" gypsum plaster. 

2" hollow clay tile with outside wire ties 0.08" diameter at each course of 
tile or 3/s" metal mesh 0.046" diameter wire in horizontal joints; limestone 
or trap-rock concrete fill' extending I" outside column on all sides 

2" hollow clay tile° with outside wire lies 0.08" diameter at each course of 
tile with or without concrete fill; 3/4'' mortar between tile and column. 

Cement plaster over metal lath wire tied to 3/4" cold-rolled vertical channels 
with 0.049-inch (No. 18 B.W. gage) wire ties spaced 3" to 6" on center. 
Plaster mixed I :2 1/2 by volume, cement to sand. 

Vermiculite concrete, 1:4 mix by volume over paperbacked wire fabric lath 
wrapped directly around column with additional 2" X 2" 0.065-inch/0.065/ 
inch (No. 16/16 B.W. gage) ,.,;ire fabric placed 3/4" 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 column 
and furred Jl/4" 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 gypsum plaster over self-furring metal lath wrapped 
directly around column, lapped l "  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 3/4" cold-rolled 
channels spaced 24 inches apart vertically and wrapped flatwise around 
column. 

(continued) 

MINIMUM THICKNESS OF 
INSULATING MATERIAL FOR 

THE FOLLOWING 
FIRE-RESISTANCE 
PERIODS /inches 

4 hour 3 hour 2 hour 1 hour 

21 /2 2 [l/2 I 

2 J l/2 I 1 

J l/2 1 1 I 

3 2 I 1 /2 1 

2 1/2 2 1 1 

2 1 1 1 

33/4 - - 21/4 

4 - - -

3 - - -

- - 3 -

- - - 2 

- - 2 1f2b 7/s 

2 - - -

l 1/2 1 - -

13/4 13/s I -

Jl/2 - - -
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TABLE 719.1(1) 

STRUCTURAL 

PARTS TO BE ITEM 

PROTECTED NUMBER 

1-6.4

1-6.5

1-7.1
( continued) 

1. Steel columns
and all

members of 

primary trusses 

1-7.2

1-7.3

1-8.1

2-1.1

2. Webs or
flanges of steel

beams and
2-1.2

girders

2-2.1

120 
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TABLE 719.1(1)-continued 
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS 

F OIR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALSm 

INSULATING MATERIAL USED 

Perlite or vermiculite gypsum plaster over two layers of 1/2'' plain full-length
gypsum lath applied tight to column flanges. Lath wrapped with 1" hexagonal 

mesh of No. 20 gage wire and tied with doubled 0.035-inch diameter 
(No. 18 B.W. gage) wire ties spaced 23" on center. For three-coat work, 
the plaster mix for the second coat shall not exceed 100 pounds of gypsum to 
2 112 cubic feet of aggregate for the 3-hour system. 

Perlite or vermiculate gypsum plaster over one layer of 112" plain full-length 
gypsum lath applied tight to column flanges. Lath tied with doubled 0.049 
inch (No. 18 B.W. gage) wire ties spaced 23" on center and scratch coat 
wrapped with I" hexagonal mesh 0.035 inch (No. 20 B.W. gage) wire fabric. 
For three-coat work, the plaster mix for the second coat shall not exceed 100 
pounds of gypsum to 2112 cubic feet of aggregate. 

Multiple layers of 112" gypsum wallboardc 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 column with doubled 0.049 inch (No. 18 B.W. gage) steel wire ties 
spaced 15" on center. Exposed corners taped and treated. 

Three layers of 5/s" Type X gypsum wallboard.c First and second layer held 

in place by 1/s" diameter by J 3/s" long ring shank nails with 5!J6" diameter 
heads spaced 24" on center at corners. Middle layer also secured with metal 
straps at mid-height and 18" from each end, and by metal corner bead at each 
corner held by the metal straps. Third layer attached to corner bead with I" 
long gypsum wallboard screws spaced 12" on center. 

Three layers of 5/s" Type X gypsum wallboard,C each layer screw attached to 

15/s" steel studs 0.018 inch thick (No. 25 carbon sheet steel gage) at each 

corner of column. 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 1" 
spaced 24" on center for inner layer, No. 6 by 15/s" spaced 12" on center for 

middle layer and No. 8 by 21/4" spaced 12" on center for outer layer. 

Wood-fibered gypsum plaster mixed 1: I by weight gypsum to sand aggregate 
applied over metal lath. Lath lapped I" 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 112" spacers made of 3/4" furring channel with 2" legs bent around each 
corner. Spacers located l "  from top and bottom of member and a maximum 
of 40" on center and wire tied with a single strand of 0.049-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 metal mesh 
placed I" from the finished surface anchored to the top flange and providing 
not less than 0.025 square inch of steel area per foot in each direction. 

Siliceous aggregate concrete and concrete excluded in Items 2-1.1 with 3" or 

finer metal mesh placed I " from 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. 

Cement plaster on metal lath attached to 3/4" cold-rolled channels with 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. 

( continued) 

MINIMUM THICKNESS OF 

INSULATING MATERIAL FOR 

THE FOLLOWING 

FIRE-RESISTANCE 

PERIODS inches> 

4 hour 3 hour 2 hour 

2 1/2 2 -

- 2 -

- - 2 

- - 17/s 

- J7/s -

- - 15/s 

2 l1/2 1 

2 112 2 J l/2 

- -- 21f2b 

1 hour 

-

l 

-

-

-

I 

I 

7/s 
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FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 719.1(1) 

STRUCTURAL 

PARTS TO BE 

PROTECTED 

(continued) 
2. Webs or 

flanges of steel 
beams and 
girders 

3. Bonded 
pretensioned
reinforcement
reinforcement
in prestressed
concretee 

4. Bonded or 
unbonded 
post-tensioned 
tendons in
pres tressed 
concrete0

, 
i 

ITEM 

NUMBER 

2-3.1

2-4.1

2-4.2 

3-1.1

4-1.1

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

FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALSm 

INSULATING MATERIAL USED 

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

Two layers of 5/s" Type X gypsum wallboardc are attached to U-shaped 
brackets spaced 24" on center. 0.018 inch thick (No. 25 carbon sheet steel gage) 
J 5/s" deep by 1" galvanized steel runner ch::mnels are first installed parallel to 
and on each side of the top beam flange to provide a 1/2" clearance to the 
flange. The channe\ 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/s" 
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) I" x 2" runner 
and corner angles may be used in lieu of channels, and the web cutouts in the 
U-shaped brackets may be omitted. Each angle is attached to the bracket with
1/2"-long No. 8 self-drilling screws. The vertical legs of the U-shaped bracket
are attached to the runners with one ½" long No. 8 self-drilling screw. The 
completed steel framing provides a 2 1/s" and 1 112" space between the inner
layer of wallboard and the sides and bottom of the steel beam, respectively.
The inner layer of wallboard is attached to the top runners and bottom corner
channels or corner angles with l l/4"-long No. 6 self-drilling screws spaced
16" on center. The outer layer of wallboard is applied with 13/4"-long No. 6
self-drilling screws spaced 8" on center. The bottom comers are reinforced
with metal corner beads. 

Three layers of 5/s" 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) 1" x 2" lower comer angles. The framing is located 
so that a 21/s" 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 of 0.035 inch thick 
(No. 20 B.W. gage) l "  hexagonal galvanized wire mesh is applied under the 
soffit of the middle layer and up the sides approximately 2". The mesh is held 
in position with the No. 6 15/s"-long screws installed in the vertical leg of the 
bottom corner angles. The outer layer of wallboard is attached with No. 6 
2 1/4"-long screws spaced 8" on center. One screw is also installed at the 
mid-depth of the bracket in each layer. Bottom corners are finished as 
described above. 

Carbonate, lightweight, sand-lightweight and siliceousf aggregate concrete 
Beams or girders 

Solid slabsh 

Carbonate, lightweight, sand-lightweight and siliceousf aggregate concrete 
Unrestrained members: 
Solid slabsh 

Beams and girdersi 
8" wide 
greater than 12" wide 

(continued) 

MINIMUM THICKNESS OF 

INSULATING MATERIAL FOR 

THE FOLLOWING 

FIRE-RESISTANCE 

PERIODS !inches 

4 hour 3 hour 2 hour 1 hour 

- 7/s - -

- - jl/4 -

- 17/s - -

4g 3g 2 112 I lf2 

2 l½ 1 

- 2 Jl/2 -

4 112 2 112 I¼ 
3 2 1/2 2 Jl/z 
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TABlE 719.1(1) FIRE-RESISTANCE-RATED CONSTRUCTION 

STRUCTURAL 

PARTS TO BE 

PROTECTED 

(continued) 
4. Bonded or 

unbonded 
posttensioned 
tendons in 
pres tressed 
concretee, i 

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

6. Reinforcing
steel in
reinforced 
concrete 
joists1 

7. Reinforcing
and tie rods in
floor and roof
slabs1 

ITEM 

NU MBER 

4-1.2

5-1.1

6-1.1

6-1.2

7-1.l

7-1.2

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

FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALSm 

INSULATING MATERIAL USED 

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

Solid slabsh 

Beams and girdersi 
8" wide 
greater than 12" wide 

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

Siliceous aggregate concrete, members 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: I inch= 25.4 mm, I square inch= 645.2 mm2, I cubic foot= 0.0283 m3. 
a. Reentrant parts of protected members to be filled solidly. 
b. Two layers of equal thickness with a 3/4-inch airspace between. 

MINIMUM THICKNESS OF 

INSULATING MATERIAL FOR 

THE FOLLOWING 

FIRE-RESISTANCE 

PERIODS /inches 

4 hour 3 hour 2 hour 1 hour 

]l/4 I 3/4 -

2112 2 l3/4 -

2 !3/4 J l/2 -

1112 1 1 12 1 lf2 1112 

2 11/2 11/2 J l/z 

I¼ 1¼ I ¼ 

!3/4 11/z l 3/4 

1 I 3/4 3/4 

11/4 l l 3/4 

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 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 minimum of 1/16-inch 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 minimum cover shall

be permitted to be reduced 25 percent, except that in no case shall the cover be less than 3/4 inch in slabs or 1112 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-shaped or hooped stirrups spaced not to exceed the depth of the member 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 from

the anchor. Minimum cover to steel-bearing plate shall be I inch in beams and 3/4 inch in slabs.
j. For beam widths between 8 inches and 12 inches, cover thickness shall be permitted to be determined by interpolation.
k. Interior spans of continuous slabs, beams and girders shall be permitted to be considered restrained.
I. For use with concrete slabs having a comparable fire endurance where members are framed into the structure in such a manner as to provide equivalent

performance to that of monolithic concrete construction.
m. Generic fire-resistance ratings (those not designated as PROPRIETARY* in the listing) in GA 600 shall be accepted as if herein listed.

122 2000 INTERNATIONAL BUILDING CODE® 

• 

• 

• 

Columbia Insurance Company - Exhibit 2004 
Simpson Strong-Tie Company Inc. v. Columbia Insurance Company PGR2023-00048 

Page 40



• 

• 

• 

FIRE-RESISTANCE-RATED CONSTRUCTION TABLE 719.1(2) 

MATERIAL 

I. Brick of clay or
shale

2. Combination of
clay brick and
load-bearing
hollow clay tile

3. Concrete
masonry units

4. Solid concreteh,i 

5. Glazed or
unglazed facing
tile, nonload-
bearing

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

MINIMUM FINISHED THICKNESS 

FACE-TO-FACEb 

ITEM /inches\ 

NUMBER CONSTRUCTION 4 hour 3 hour 2 hour 1 hour 

1-1.1 Solid brick of clay or shaJec 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 
6.6 5.5 4.4 3.0 expanded shale aggregate. 

4" nominal thick units at least 75 percent solid backed witb a 
hat-shaped metal furring channel 3/4" thick formed from 0.021" 

1-2.1 
sheet metal attached to the brick wall on 24" centers with 

5ct 
approved fasteners, and 1/2'' Type X gypsum wallboard0 attached 

- - -

to tbe metal furring strips with I "-long Type S screws spaced 8" 
on center. 

2-1.1 4" solid brick and 4" tile (at least 40 percent solid). - 8 - -

2-1.2 4" solid brick and 8" tile (at least 40 percent solid). 
12 - - -

3-1.1 f,g Expanded slag or pumice. 4.7 4.0 3.2 2.1 

3-L2f,g Expanded clay, shale or slate. 5.1 4.4 3.6 2.6 

3-J .3f Limestone, cinders or air-cooled slag. 5.9 5.0 4.0 2.7 

3-J.4f,g Calcareous or siliceous gravel. 6.2 5.3 4.2 2.8 

Siliceous aggregate concrete. 7.0 6.2 5.0 3.5 

4-1.1 Carbonate aggregate concrete. 6.6 5.7 4.6 3.2 

Sand-lightweight concrete. 5.4 4.6 3.8 2.7 

Lightweight concrete. 5.1 4.4 3.6 2.5 

One 2" unit cored 15 percent maximum and one 4" unit cored 25 
5-1.1 percent maximum with 3/4" mortar-filled collar joint. Unit positions - 63/s - -

reversed in alternate courses. 

One 2" unit cored 15 percent maximum and one 4" unit cored 

5-1.2 
percent maximum with 3/4" mortar-filled collar joint. Unit positions 

- 63/4 - -
side with 3/4" gypsum plaster. Two wythes tied together every 
fourth course with No. 22 gage corrugated metal ties. 

5-1.3
One unit with three cells in wall thickness, cored 29 percent 

6maximum. 
- - -

One 2" unit cored 22 percent maximum and one 4" unit cored 41 

5-1.4 
percent maximum witb 1/4" mortar-filled c�llar joint. Two wythes 

- - 6 -

tied together every third course with 0.030-inch (No. 22 galvanized 
sheet steel gage) corrugated metal ties. 

5-1.5
One 4" unit cored 25 percent maximum with 3/4" gypsum plaster on 

- - 43/4 -
one side. 

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

( continued) 
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TAIBlE 719.1(2) 

MATERIAL 

(continued) 
5. Glazed or 

- unglazed facing
tile, nonload-
bearing

6. Solid gypsum
plaster

7. Solid perlite and
portland cement

8. Solid neat wood
fibered gypsum
plaster

9. Solid gypsum
wallboard
partition

124 

FIRE-RESISTANCE-RATEID CONSTRUCTION 

TAIBLE 719.1 (2)-continued 
RAll"IED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS a,o,p • 

ITEM 

NUMBER 

5-1.7

5-1.8

6-1.l

6-1.2

6-1.3

6-2.1

6-2.2

6-2.3

7-1.1

8-1.l

9-1.1

MINIMUM F INISHED THICKNESS 

FACE-TO•FACEb 

linchesl 

CONSTRUCTION 4 hour 3 hour 2 hour 1 hour 

One 4" unit cored 30 percent maximum with 3/4" vermiculite 
4 1/2 

gypsum plaster on one side. 
- - -

One 4" unit cored 39 percent maximum with 3/4" gypsum plaster on - - - 4 1/2 
one side. 

3/4'' by 0.055 inch (No. 16 carbon sheet steel gage) vertical
cold-rolled channels, 16" on center with 2.6-pound flat metal lath 
applied to one face and tied with 0.049 inch (No. 18 B.W. gage) - - - 2d 
wire at 6" spacing. Gypsum plaster each side mixed I :2 by weight, 
gypsum to sand aggregate. 

3/4" by 0.055 inch (No. 16 carbon sheet steel gage) cold-rolled 
channels I 6" on center with metal lath applied to one face and tied 
with 0.049 inch (No. 18 B.W. gage) wire at 6" spacing. Perlite or - - 2 1f2d 2d 
vermiculite gypsum plaster each side. For three-coat work, the 
plaster mix for the second coat shall not exceed 100 pounds of gypsum to 
2 1/2 cubic feet of aggregate for the one-hour system. 

3/4'' by 0.055 inch (No. 16 carbon sheet steel gage) vertical 
cold-rolled channels, 16" on center, with 3/s" gypsum lath applied - - - 2d 
to one face and attached with sheet metal clips. Gypsum plaster 
each side mixed 1:2 by weight, gypsum to sand aggregate. 

Studless with lf2" full-length plain gypsum lath and gypsum plaster 
each side. Plaster mixed I: 1 for scratch coat and I :2 for brown - - - 2d 
coat, by weight, gypsum to sand aggregate. 

Studless with· 112" full-length plain gypsum lath and perlite or - - 2 1f2d 2d 
vermiculite gypsum plaster each side. 

Studless partition with 3/s" rib metal lath installed vertically 
adjacent edges tied 6" on center with No. 18 gage wire ties, - - - 2d 
gypsum plaster each side mixed I :2 by weight, gypsum to sand 
aggregate. 

Perlite mixed in the ratio of 3 cubic feet to 100 pounds 
of portland cement and machine applied to stud side of 1 112" mesh 
by 0.058-inch (No. 17 B.W. gage) paper-backed woven wire fabric - - 3 1/gd -
lath wire-tied to 4"-deep steel trussed wirei studs 16" on center. 
Wire ties of 0.049-inch (No. 18 B.W. gage) galvanized steel wire 
6" on center vertically. 

3/4" by 0.055-inch (No. 16 carbon sheet steel gage) cold-rolled 
channels, I 2" on center with 2.5-pound flat metal lath applied to 

- - 2d -
one face and tied with 0.049-inch (No. 18 B.W. gage) wire at 6" 
spacing. Neat gypsum plaster applied each side. 

One full-length layer 112" 'fype X gypsum wallboarde laminated to 
each side of l "  full-length V-edge gypsum coreboard with approved 

2d 
laminating compound. Vertical joints of face layer and coreboard 

- - -

staggered at least 3". 

( continued) 
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FIRE-RE SI STANCE-RATED CONSTRUCTION TABLE 719.1(2) 

. TABLE 719.1(2)t-continued 
RATED FIRE-RE SI STANCE PERI.ODS FOR '(ARIOUS WALL S AND PARTITIONS a,o,p 

MINIMUM FINISHED THICKNESS 
FACE-TO-FACEb 

ITEM (inches) 

MATERIAL NUMBER CONSTRUCTION 4 hour 3 hour 2 hour 1 hour 

One full-length !aye� of 5/s" Type X gypsUIIJ wallboardc attached 
to both sides of wood or m�tal top and bott9m runners laminated 

10-1.l to each side of l "  x 6" full-length gypsum cbreboard ribs spaced 
- - 2I/4d 24" on center with approved laminating con\pound. Ribs centered 

10. Hollow at vertical joints of face plies and joints sta�gered 24" in opposing 
(studless) faces. Ribs may be recessed 6" from the top, and bottom.
gypsum l" regular gypsum \{ -edge full-length backiJg board attached to wallboard 
partition both sides of wood or metal top and bottom::runners with nails or 

10-1.2 J 5/g" drywall screws at 24" on center. Miniipum width of rumors - - 45/gd -15/s". Face layer of 112" regular full-length gypsum wallboard 
laminated to outer faces of backing board with approved 
laminating compound. 

31/4" x 0.044-inch (�o. 18 carbon sheet steel gage) steel studs 
11-1.1 spaced 24" on center. 5/s" gypsum plaster oi:i.metal lath each side - - - 43/4d 

mixed 1 :2 by weight, gypsum to sand aggre:gate.

33/g" x 0.055-inch (No. 16 carbon sheet steel gage) approved 
11-1.2 nailabJek studs spaced 24" on center. 5/s" nbit gypsum wood-

- - 55/g -fibered plaster each side over 3/s" rib metal :lath nailed to studs with 
11. Noncombustible 6d common nails, 8'.' on center. Nails driven 11/4" and bent over. 

studs-interior 4" X 0.044-inch (No. 18 carbon sheet steel gage) channel-shaped partition with steel studs at 16" on center. On each side approved resilient clips plaster each pressed onto stud flange at 16" vertical spacing, 1/4" pencil rods side 11-1.3 snapped into or wire tied onto outer loop of clips, metal lath - 75/gd - -

wire-tied to pencil rods at 6" intervals, l" perlite gypsum plaster, 
each side. 

2 1/2" x 0.044-inch (No. 18 ;,carbon sheet stefl gage) steel studs 
spaced 16" on cent�r. Wood fibered gypsuiv plaster mixed 1 :1 by - - 4l/4d -11-1.4 weight gypsum to sand aggregate applied on 3/4-pound metal lath 
wire tied to studs, each side. 3/4'' plaster applied over each face, 
including finish coat. 

2" x 4" wood studs ,16" on center with 5/g" gypsum plaster on 
metal lath. Lath attached by 4d common n�ils bent over or No. 14 

12-1.li,m gage by 11/4" by 3f4" crown width staples spaced 6" on center. - - - 51/g 
Plaster mixed 1: 1 1 /2 for scratch coat and 1 :3 for brown coat, by 
weight, gypsum to sand aggregate. 

2" x 4" wood studs 16" oncenter with metal lath and 7/s" neat 
12. Wood studs 12-1.21 wood-fibered gypsum plaster each side. L�rh attached by 6d - - S½d -

interior common nails, 7" on center. Nails driven 11/4" and bent over. 
partition 
with plaster 2" x 4" wood studs 16". orr center with 3/s" ::perforated or plain 
each side 12-1.31 

gypsum lath and 1/2" gypsum plaster each �ide. Lath nailed with jl/4 I - - -J 1/g" by No. 13 gage by 19/64'' head plasterboard blued nails, 4" on 
center. Plaster mixed 1 :2 by weight, gypsum to sand aggregate. 

2" x 4" wood studs.: 16" on center with 3/s"\ype X gypsum lath 
12-1.41 

and½" gypsum plaster each side. Lath najled with 1 1/g" by No. 13  - - 5 1/4 gage by 19/64" head plasterboard blued nail.s, 5" on center. Plaster 
mixed 1:2 by weight, gypsum-to-sand aggfegate . 

' 

( continued) 
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TABLE 719.1(2) 

MATERIAL 

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

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

126 

FIRE-RE SI STANCE-R ATED CONSTRUCTION 

TABLE 719.1(2)-continued 
R ATED FiRE-RIESI STANCE PERIODS FOR VARIOUS WALL S AND PARTITIONS a,o,p • 

ITEM 

NUMBER 

13-1.1

13-1.2

13-l.3

14-1.]h,m 

14-1. 21,m 

14-1.31,m 

14-1.41 

14-1. 51,m 

MINIMUM FINISHED THICKNESS 

FACE-TO-FACEb 

linchesl 

CONSTRUCTION 4 hour 3 hour 2 hour 1 hour 

0.018 inch (No. 25 carbon sheet steel gage) channel-shaped studs 
24" on center with one full-length layer of 5/s" Type X gypsum 

wallboard< applied vertically attached with I" long No. 6 drywall 
screws to each stud. Screws are 8" on center around the perimeter 
and 12" on center on the intermediate stud. The wallboard may be - - - 27/gd 
applied horizontally when attached to 35/g" studs and the horizontal 
joints are staggered with those on the opposite side. Screws for the 
horizontal application shall be 8" on center at vertical edges and 
12" on center at intermediate studs. 

0.018 inch (No. 25 carbon sheet steel gage) channel-shaped studs 
25" on center with two full-length layers of 1/2'' Type X gypsum 
wallboard< applied vertically each side. First layer attached with 1"-
long, No. 6 drywall screws, 8" on center around the perimeter and 
12" on center on the intermediate stud. Second layer applied with - -- 35/gd -

vertical joints offset one stud space from first layer using 15/s" 
long, No. 6 drywall screws spaced 9" on center along vertical 
joints, 12" on center at intermediate studs and 24" on center along 
top and bottom runners. 

0.055-inch (No. 16 carbon sheet steel gage) approved nailable 
metal studse 24" on center with full-length 5/s" Type X 
gypsum wallboard< applied vertically and nailed 7" on center with - -- - 47/s 
6d cement-coated common nails. Approved metal fastener grips 
used with nails at vertical butt joints along studs. • 
2" x 4" wood studs 16" on center with two layers of 3/s" regular 
gypsum wallboard< each side, 4d cooler" or wallboard" nails at 8" 
on center first layer, 5d cooler" or wallboard" nails at 8" on center - - - 5 
second layer with laminating compound between layers, joints 
staggered. First layer applied full length vertically, second layer 
applied horizontally or vertically 

2" x 4" wood studs 16" on center with two layers 1/2" regular 
gypsum wallboard< applied vertically or horizontally each sidek, 
joints staggered. Nail base layer with 5d cooler" or wallboard" - - - 5112 
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 
wallboard< applied vertically or horizontally nailed with 6d cooler" 

43/4 
or wallboard" nails at 7" on center with end joints on _nailing 

- - -

members. Stagger joints each side. 

2" x 4" fire-retardant-treated wood studs spaced 24" on center 
with one layer of 5/g" Type X gypsum wallboard0 applied - 4 3/4d 
with face paper grain (long dimension) parallel to studs. Wallboard 

- -

attached with 6d cooler" or wallboard" nails at 7" on center. 

2" x 4" wood studs 16" on center with two layers 5/g" Type X 
gypsum wallboard• each side. Base layers applied vertically and 
nailed with 6d cooler" or wallboard" nails at 9" on center. Face 
layer applied vertically or horizontally and nailed with 8d cooler" - - 6 -

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. 

(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• TO-FACEb 

ITEM finches) 

MATERIAL NUMBER CONSTRUCTION 4 hour 3 hour 2 hour 1 hour 

( continued) 
14. Wood 2" x 3" fire-retardant-treated wood studs spaced 24" on center 

studs-interior with one layer of 5/s" Type X gypsum wallboarde applied 
partition with 14-1.61 with face paper grain (long dimension) at right angles to studs. - - 35/gd 

gypsum Wallboard attached with 6d cement-coated box nails spaced 7" on 
wallboard center. 
each side 

Exterior surface with 3/4" drop siding over lf2" gypsum sheathing on 
2" x 4" wood studs at 16" on center, interior surface treatment as 

15-1.11,m 
required for one-hour-rated exterior or interior 2" x 4" wood stud 

Varies 
partitions. Gypsum sheathing nailed with I 3/4" by No. 11 gage by 

- - -

7/16" head galvanized nails at 8" on center. Siding nailed with 7d 
galvanized smooth box nails. 

2" x 4" wood studs 16" on center with metal lath and 3/4" cement 
plaster on each side. Lath attached with 6d common nails 7" on 

15-1.21,m center driven to 1" minimum penetration and bent over. Plaster mix - - - 53/s 
I :4 for scratch coat and 1 :5 for brown coat, by volume, cement to 
sand . 

2" x 4" wood studs I 6" on center with 7 /s" cement plaster 
(measured from the face of studs) on the exterior surface with 

15.1.31,m interior surface treatment as required for interior wood stud - - - Varies 
partitions in this table. Plaster mix I :4 for scratch coat and I :5 for 
brown coat, by volume, cement to sand. 

15. Exterior or 3S/3" No. 16 gage noncombustible studs 16" on center with 7 /s" 
interior walls cement plaster (me�sured from the face of,the studs) on the exterior 

15-1.4 surface with interior surface treatment as required for interior, - - - Variesd 

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

21/4" x 33/4" clay face brick with cored holes over l/2" gypsum 
sheathing on exterior surface of 2" x 4" wood studs at 16" on 
center and two layers 5/g" Type X gypsum wallboarde on interior 
surface. Sheathing placed horizontally or vertically with vertical 
joints over studs nailed 6" on center with 13/4'' x No. 11 gage by 
7ft6" head galvanized nails. Inner layer of wallboard placed 
horizontally or vertically and nailed 8" on center with 6d cooler" 

15-J.5m or wallboard" nails. Outer layer of wallboard placed horizontally - - 10 -

or vertically and nailed 8" on center with 8d cooler" or wallboard" 
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 3/4" by 65/s" attached to each 
stud with two 8d cooler" or wallboard" nails every sixth course of 
bricks. 

( continued) 
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TABLIE 719.1(2) 

MATERIAL 

( continued) 
15. Exterior or

interior walls

128 

FIRE-RE SI STANCE-RATED CONSTRUCTION 

TABLE 719.1(2)-continued • 
!RATED FIRE RE SI STANCE PERIODS FOR VARIOUS WALL S AND PARTITIONS a,o,p

ITEM 

NUMBER 

15-1.61,m 

15-J.7I,m 

MINIMUM F INISHED THICKNES� 

FACE-TO-FACEb 

(inches) 

CONSTRUCTION 4 hour 3 hour 2 hour 1 hour 

2" X 6" fire retardant-treated wood studs 16" on center. Interior 
face has two layers of 5/8" Type 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 8d 
box nails 8" on center at joints and 12" on center elsewhere. The 
exterior face has a base layer of 5/g" Type X gypsum wallboard 
placed vertically with 6d box nails 8" on center at joints and 12" 
on center elsewhere. An approved building paper is next applied, 
followed by self-furred exterior lath attached with 21/2", No. 12 - - 81/4 -

gage galvanized roofing nails with a 3/s" diameter head and spaced 
6" on center along each stud. Cement plaster consisting of a 1/2" 
brown coat is then applied. The scratch coat is mixed in the 
proportion of l :3 by weight, cement to sand with IO pounds of 
hydrated lime and 3 pounds of approved additives or admixtures 
per sack of cement. The brown coat is mixed in the proportion of 
1 :4 by weight, cement to sand with the same amounts of hydrated 
lime and approved additives or admixtures used in the scratch coat. 

2" X 6" wood studs 16" on center. The exterior face has a layer of 
5/s" Type X gypsum wallboarde 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 l" by No. 18 gage 
self-furred exterior lath attached with Sd by 2 1/2'' long galvanized 
roofing nails spaced 6" on center along each stud. Cement plaster 
consisting of a 112" scratch coat, a bonding agent and a 1/2'' 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 JO 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 - 83/s -

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 3/s" gypsum lath with 1" hexagonal 
mesh of 0.035 inch (No. 20 B.W. gage) woven wire lath furred out 
5/J6" and 1" perlite or vermiculite gypsum plaster, Lath nailed with 
1 I /s" by No. 13 gage by 19/64'' head plasterboard blued nails spaced 
5" on center, Mesh attached by ]3/4" by No. 12 gage by 3/g" head 
nails with 3/s" furrings, spaced 8" on center. The plaster mix shall 
not exceed JOO pounds of gypsum to 2 1 12 cubic feet of aggregate. 

( 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-TO-FACEb 

ITEM Cinches! 

MATERIAL NUMBER CONSTRUCTION 4 hour 3 hour 2 hour 1 hour 

2" x 6"wood studs 16" on center. The exterior face has a layer of 
5/s" Type X gypsum wallboard' placed vertically with 6d box nails 
8" on center at joints and 12" on center elsewhere. An 
approved building paper is next applied, followed by 1 1/2" by No. 
17 gage self-furred exterior lath attached with 8d by 2 1/2'' long 
galvanized roofing nails spaced 6" on center along each stud. 
Cement plaster consisting of a 1/2'' scratch coat, and a 1/2" brown 
coat is then applied. The plaster may be placed by machine. The 

15-1.81,m scratch coat is mixed in the proportion of 1 :4 by weight, plastic - - 83/g -

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 3/s" 
gypsum lath with I" hexagonal mesh of No. 20 gage woven wire 
lath furred out 5116" and I" perlite or vermiculite gypsum plaster. 
Lath nailed with 1 1/8" by No. 13 gage by 19/64'' head plasterboard 
blued nails spaced 5" on center. Mesh attached by !3/4" by No. 12 
gage by 3/s" head nails with 3/g" furrings, spaced 8" on 
center. The plaster mix shall not exceed 100 pounds of gypsum to 
2 1 /2 cubic feet of aggregate. 

4" No. 18 gage, nonload-bearing metal studs, 16" on center, with 
I" portland cement lime plaster [measured from the back side of 
the 3/4-pound expanded metal lath] on the exterior surface. Interior 
surface to be covered with 1" of gypsum plaster on 3/4-pound 

15-1.9 expanded metal lath proportioned by weight-1:2 for scratch coat, - - 6lf2d -
( continued) I :3 for brown, gypsum to sand. Lath on one1 side of the partition 

15. Exterior or fastened to 1/4'' diameter pencil rods supported by No. 20 gage 
Interior metal clips, located 16" on center vertically,: on each stud. 3" thick 
walls mineral fiber insulating balls friction fitted tietween the studs. 

Steel studs 0 .060" thick, 4" deep or 6" at 16" or 24" centers, with 
1/z" 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 112"-long flare-bevel welds, and 4" 
foot attached to the GFRC skin with 5/s" thick GFRC bonding pads 

15-1.10 that extend 2 1/2" beyond the flex anchor foot on both sides. Interior - - 6 1/2 -

surface to have two layers of 1/2" Type X gypsum wallboard< The 
first layer of wallboard to be attached with l "-long Type S 

buglehead screws spaced 24" on center and the second layer is 
attached with 15/s-inch-long Type S screws spaced at 12" on center. 
Cavity is to be filled with 5" of 4 pcf (nominal) mineral fiber batts. 
GFRC has 1 1/z returns packed with mineral fiber and caulked on 
the exterior. 

Steel studs 0.060" thick, 4" deep or 6" at 16" or 24" centers, 
respectively, with 1/z" 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 lf2"-long flare-bevel 
welds, and 4" foot attached to the GFRC skin with 5/s"-thick 

15-1.l l  GFRC bonding pads that extend 21/2'' beyond the flex anchor foot - - - 6 1/s 
on both sides. Interior surface to have one layer of 5/s" Type X 
gypsum wallboard', attached with 11/4"-long Type S buglehead 
screws spaced 12" on center. Cavity is to be filled with 5" of 4 pcf 
(nominal) mineral fiber batts. GFRC has 1 1/2" returns packed with 
mineral fiber and caulked on the exterior. 

For SI: 1 inch= 25.4 mm, 1 square inch= 645.2 mm2, I cubic foot= 0.0283 m3 . 
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TABLIE 719.1(2) FIRE-RESISTANCE-RATED CONSTRUCTION 

Notes to 'fable 719.1(2) 

a. Staples with equivalent holding power and penetration shall be penuitted 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 perlite loose-fill insulation; venuiculite 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 brick in any plane parallel to the surface containing the cores is at least 75 percent of the gross
cross-sectional 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 same size, thickness and core type shall 

be penuitted 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 minimum of 1116-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/s inches is 4 hours when cores which are not grouted are filled with silicone-treated perlite loose-fill insulation;
vermiculite loose-fill insulation; or expanded clay, shale or slate lightweight aggregate, sand or slag having a maximum particle size of 3/s 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
masonry shall be determined in accordance with ACI 216.1/TMS 216. Lightweight aggregates shall have a maximum combined density of 65 pounds
per cubic foot.

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 horizontal 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 crimped web fonuing a nailing groove. 
I. Wood structural panels shall be permitted to be installed between the fire protection and the wood studs on either the interior or exterior side of the

wood-frame assemblies 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
e with the maximum not greater than 78 percent of the calculated stress with

studs having a slenderness ratio l/d of 33. 
n. For properties of cooler or wallboard nails, see ASTM C 514, ASTM C 547 or ASTM F J 667. 
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. N CMA TEK 5-8, shall be permitted for the design of fire walls. 
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CHAPTER18 

SOILS AND FOUNDATIONS 

SECTION 1801 

GENERAL 

1801.1 Scope. The proyisions of this chapter shall. apply to 
building and foundation systems in those areas not subject to 
scour or water pressure by wind and wave action. Buildings 
and foundations subject to such scour or water pressure loads 
shall be designed in accordance with Chapter 16. 

1801.2 Design. Allowable bearing pressures, allowable 
stresses and design formulas provided in this chapter shall be 
used with the allowable stress design load combinations 
specified in Section 1605.3. The quality and design of mate­
rials used structurally in excavations, footings and founda­
tions shall conform to the requirements specified in Chapters 
16, 19, 21, 22 and 23 of this code. Excavations and fills shall 
also comply with Chapter 33. 

1801.2.1 Foundation design for seismic overturning. 

Where the foundation is proportioned using the strength 
design load combinations of Section 1605.2, the seismic 
overturning moment need not exceed 75 percent of the 
value computed from Section 1617.4.5 for the equivalent 
lateral force method, or Section 1618 for the modal analy­
sis method. 

SECTION 1802 

FOUNDATION AND SOILS INVESTIGATIONS 

1802.1 General. Foundation and soils investigations shall be 
conducted in conformance with Sections 1802.2 through 
1802.6. Where required by the building official, the classifi­
cation and investigation of the soil shall be made by a regis­
tered design professional. 

1802.2 Where required. The owner or applicant shall sub­
mit a foundation and soils investigation to the building offi­
cial where required in Sections 1802.2.1 through J 802.2. 7. 

Exception: The building official need not require a foun­
dation or soils investigation where satisfactory data from 
adjacent areas is available that demonstrates an investiga­
tion is not necessary for any of the conditions in Sections 
1802.2.1 through 1802.2.6. 

1802.2.1 Questionable soil. Where the safe-sustaining 
power of the soil is in doul,Jt, or where a load-bearing 
value superior to that specified in this code is claimed, the 
building official shall require that the necessary investi-
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gation be made. Such investigation shall comply with the 
provisions of Sections 1802.4 through 1802.6. 

1802.2.2 Expansive soils. In areas likely to have expan­
sive soil, the building official shall require soil tests to 
determine where such soils do exist. 

1802.2.3 Groundwater table. A subsurface soil investi­
gation shall be performed to determine whether the exist­
ing groundwater table is above or within 5 feet (1524 
mm) below the elevation of the lowest floor level where
such floor is located below the finished ground level adja­
cent to the foundation.

Exception: A subsurface soil investigation shall not 
be required where waterproofing is provided in accor­
dance with Section 1806. 

1802.2.4 Pile and pier foundations. Pile and pier foun­
dations shall be designed and installed on the basis of a 
foundation investigation and report as specified in 
Sections 1802.4 through 1802.6 and Section 1807.2.1. 

1802.2.5 Rock strata. Where subsurface explorations at 
the project site indicate variations or doubtful characteristics 
in the structure of the rock upon which foundations are to be 
constructed, a sufficient number of borings shall be made to 
a depth of not less than 10 feet (3048 mm) below the level 
of the foundations to provide assurance of the soundness of 
the foundation bed and its load-bearing capacity. 

1802.2.6 Seismic Design Category C. Where a structure 
is determined to be in Seismic Design Category C in 
accordance with Section I 616, an investigation shall be 
conducted, and shall include an evaluation of the follow­
ing potential hazards resulting from earthquake motions: 
slope instability, liquefaction, and surface rupture due to 
faulting or lateral spreading. 

1802.2.7 Seismic Design Category D, E or F. Where the 
structure is determined to be in Seismic Design Category 
D, E or F, in accordance with Section 1616, the soils 
investigation requirements for Seismic Design Category 
C, given in Section 1802.2.6, shall be met, in addition to 
the following. The investigation shall include: 

1. A determination of lateral pressures on basement
and retaining walls due to earthquake motions.

· 2. An assessment of potential consequences of any liq­
uefaction and soil strength loss, including estimation 
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1802.3 -1803.2 

of differential settlement, lateral movement or 
reduction in foundation soil-bearing capacity, and 
shall discuss mitigation measures. Such measures 
shall be given consideration in the design of the 
structure and can include, but are not limited to, 
ground stabilization, selection of appropriate foun­
dation type and depths, selection of appropriate 
structural systems to accommodate anticipated dis­
placements, or any combination of these measures. 
The potential for liquefaction and soil strength loss 
shall be evaluated for site peak ground acceleration 
magnitudes and source characteristics consistent 
with the design earthquake ground motions. Peak 
ground acceleration shall be determined from a site­
specific study taking into account soil amplification 
effects, as specified in Section 1615.2. 

lExceptnon: A site-specific study need not be per­
formed provided that peak ground acceleration equal 
to So:/2.5 is used, where SDs is determined in accor­
dance with Section 1615.2.1. 

]802.3 §oil classification. Where required, soils shall be 
classified in accordance with Section 1802.3.1 or 1802.3.2. 

1802.3.]. IGeJ:neral For the purposes of this chapter, the 
definition and classification of soil materials for use in 
Table 1804.2 shall be in accordance with ASTM D 2487. 

].802.3.2 lExpansnve soils. Soils meeting all four of the 
following provisions shall be considered expansive, 
except that tests to show compliance with Items 1, 2 and 
3 shall not be required if the test prescribed in Item 4 is 
conducted: 

1. Plasticity Index (PI) of 15 or greater, determined
in accordance with ASTM D 4318.

2. More than 10 percent of the soil particles pass a
No. 200 sieve (75 µm), determined in accordance
with ASTM D 422.

3. More than 10 percent of the soil particles are less
than 5 micrometers in size, determined in accor­
dance with ASTM D 422.

4. Expansion Index greater than 20, determined in
accordance with UBC Standard 18-2 or SBCCI
SSTD 7.

1802.4 Investigation. Soil classification shall be based on 
observation and any necessary tests of the materials disclosed 
by borings, test pits or other subsurface exploration made in 
appropriate locations. Additional studies shall be made as 
necessary to evaluate slope stability, soil strength, position 
and adequacy of load-bearing soils, the effect of moisture 
variation on soil-bearing capacity, compressibility, liquefac­
tion and expansiveness. 
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1802.4.1 Exploratory boring. The scope of the soil 
investigation including the number and types of borings 
or soundings, the equipment used to drill and sample, the 
in-situ testing equipment, and the laboratory testing pro­
gram shall be determined by a registered design profes­
sional. 

1802.5 Soil boring and sampling. The soil boring and sam­
pling procedure and apparatus shall be in accordance with 
generally accepted engineering practice. The registered 
design professional shall have a fully qualified representative 
on the site during all boring and sampling operations. 

1802.6 Reports. The soil classification and design load-bear­
ing capacity shall be shown on the constmction document. 
Where required by the building official, a written report of 
the investigation shall be submitted that shall include, but 
need not be limited to, the following information: 

I. A plot showing the location of test borings and/or
excavations.

2. A complete record of the soil samples.

3. A record of the soil profile.

4. Elevation of the water table, if encountered.

5. Recommendations for foundation type and design cri­
teria, including but not limited to: bearing capacity of
natural or compacted soil; provisions to mitigate the
effects of expansive soils; mitigation of the effects of
liquefaction, differential settlement, and varying soil
strength; and the effects of adjacent loads.

6. Expected total and differential settlement.

7. Pile and pier foundation information in accordance
with Section 1807.2.1.

8. Special design and construction provisions for foot­
ings or foundations founded on expansive soils, as
necessary.

9. Compacted fill material properties and testing in
accordance with Section 1803.4.

SECTION 1803 

EXCAVATION, GRADING AND Fill 

1803.1 Excavations near footings oi- foundations. 

Excavations for any purpose shall not remove lateral support 
from any footing or foundation without first underpinning or 
protecting the footing or foundation against settlement or lat­
eral translation. 

1803.2 Placement of backfill. The excavation outside the 
foundation shall be backfilled with soil that is free of 
organic material, construction debris, cobbles and boulders. 
The backfill shall be placed in lifts and compacted in a man­
ner that does not damage the foundation or the waterproofing 
or dampproofing material. 
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] 803.3 Site grading. The ground immediately adjacent to 
the foundation shall be sloped away from the buildirig at a 
slope of not less than one unit vertical in 20 units horizontal 
(5-percent slope) for a minimum distance of 10 feet (3048 
mm) measured perpendicular to the face of the wall or an
approved alternate method of diverting water away from the 
foundation shall be used. 

]Exception: Where climatic or soil conditions warrant, the 
slope of the ground away from the building foundation is 
permitted to be reduced to not less than one unit vertical 
in 48 units horizontal (2-percent slope). 

The procedure used to establish the final ground level 
adjacent to the foundation shall account for additional settle­
ment of the backfill. 

1803.4 Compacted fill material. Where footings will bear 
on compacted fill material, the compacted fill shall comply 
with the provisions of an approved report. The report shall 
contain the following: 

1. Specifications for the preparation of the site prior to

2. 

3 

4. 

5. 

6. 

placement of compacted fill material.

Specifications for material to be used as compacted fill.

Test method to be used to determine the maximum dry
density and optimum moisture content of the material
to be used as compacted fill.

Maximum allowable thickness of each lift of com­
pacted fill material.

Field test method for determining the in-place dry
density of the compacted fill.

Minimum acceptable in-place dry density expressed
as a percentage of the maximum dry density deter­
mined in accordance with Item 3.

7. Number and frequency of field tests required to deter­
mine compliance with Item 6.

lException: Compacted fill material less than 12 inches 
(305 mm) in depth need not comply with an approved 
report, provided it has been compacted to a minimum of 
90 percent Modified Proctor in accordance with ASTM D 
1557. The compaction shall be verified by a qualified 
inspector approved by the building official. 

SECTION 1804 

ALLOWABLE LOAD-BEARING VALUES OF SOILS 

ll804.1 Design. The presumptive load-bearing values pro­
vided in Table 1804.2 shall be used with the allowable stress 
design load combinations specified in Section 1605.3. 

1804.2 Presumptive load-bearing values. The maximum 
allowable foundation pressure, lateral pressure or lateral 
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1803.3 - 1805.1 

sliding resistance values for supporting soils at or near the 
· surface shall not exceed the values specified in Table 1804.2

unless data to substantiate the use of a higher value are sub­
mitted and approved.

Presumptive load-bearing values shall apply to materials 
with similar physical characteristics and dispositions. 

Mud, organic silt, organic clays, peat or unprepared fill 
shall not be assumed to have a presumptive load bearing 
capacity unless data to substantiate the use of such a value are 
submitted. 

Exception: A presumptive load-bearing capacity is per­
mitted to be used where the building official deems the 
load-bearing capacity of mud, organic silt or unprepared 
fill is adequate for the support of lightweight and tempo­
rary structures. 

1804.3 Lateral sliding resistance. The resistance of struc­
tural walls to lateral sliding shall be calculated by combining 
the values derived from the lateral bearing and the lateral 
sliding resistance shown in Table 1804.2 unless data to sub­
stantiate the use of higher values are submitted for approval. 

For clay, sandy clay, silty clay and clayey silt, in no case 
shall the lateral sliding resistance exceed one-half the dead 
load. 

1804.3.1 Increases in allowable lateral sliding resis­

tance. The resistance values derived from the table are 
permitted to be increased by the tabular value for each 
additional foot (305 mm) of depth to a maximum of 15 
times the tabular value. 

Isolated poles for uses such as flagpoles or signs and 
poles used to support buildings that are not adversely 
affected by a 1/z-inch (12.7 mm) motion at the ground sur­
face due to short-term lateral loads are permitted to be 
designed using lateral-bearing values equal to two times 
the tabular values. 

SECTION 1805 

FOOTINGS AND FOUNDATIONS 

1805.1 General. Footings and foundations shall be designed 
and constructed in accordance with Sections 1805.1 through 
1805.9. 

Footings and foundations shall be built on undisturbed 
soil or compacted fill material. Compacted fill material shall 
be placed in accordance with Section 1803 .4. 

The top surface of footings shall be level. The bottom sur­
face of footings are permitted to have a slope not exceeding 
1 unit vertical in 10 units horizontal (10-percent slope) . 
Footings shall be stepped where it is necessary to change the 
elevation of the top surface of the footing or where the sur­
face of the ground slopes more than 1 unit vertical in 10 units 
horizontal ( I 0-percent slope). 
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TABlE 180.:lJ.2-1805.3.2 SOILS AND FOUNDATIONS 

TABLE 1804.2 

ALLOWABLE FOUNDATION AND LATERAL PRESSURE 

ALLOWABLE LATERAL LATERAL SLIDING 
FOUNDATION BEARING 

PRESSURE (psflf below natural Coefficient Resistance 
CLASS OF MATERIALS {psf)d grade)d of friction• {psf)b 

1. Crystalline bedrock 12,000 1,200 0.70 -

2. Sedimentary and foliated rock 4,000 400 0.35 -

3. Sandy gravel and/or gravel (GW and GP) 3,000 200 0.35 -

4. Sand, silty sand, clayey sand, silty gravel and

clayey gravel (SW, SP, SM, SC, GM and GC) 2,000 150 0.25 -

5. Clay, sandy clay, silty clay, clayey silt, silt and

sandy silt (CL, ML, MH and CH) 1,500° 100 - 130 

For SI: I pound per square foot= 0.0479 kPa. I pound per square foot per foot = 0.157 kPa/m. 

a. Coefficient to be multiplied by the dead load. 

b. Lateral sliding resistance value to be multiplied by the contact area, as limited by Section 1804.3. 

c. Where the building official determines that in-place soils with an allowable bearing capacity of less than 1,500 psf are likely to be present at the site, the 

allowable bearing capacity shall be determined by a soils investigation.

d. An increase of one-third is permitted when considering load combinations, including wind or earthquake loads, as permitted by Section 1605.3.2.

1805.2 Depth of footings. The minimum depth of footings 

below the undisturbed ground surface shall be 12 inches (305 

mm). Where applicable, the depth of footings shall also con­

form to Sections 1805.2.1 through 1805.2.3. 

426 

ll805.2.ll Frost protection. Except where erected on 

solid rock or otherwise protected from frost, foundation 

walls, piers and other permanent supports of buildings 

and structures larger than 400 square feet (3 7 m2) in area 

or 10 feet (3048 mm) in height shall extend below the 

frost line of the locality, and spread footings of adequate 

size shall be provided where necessary to properly dis­

tribute the load within the allowable load-bearing value 

of the soil. Alternatively, such structures shall be support­

ed on piles where solid earth or rock is not available. 

Footings shall not bear on frozen soils unless such frozen 

condition is of a permanent character. 

1805.2.2 holated footirngs. Footings on granular soil 

shall be so located that the line drawn between the lower 

edges of adjoining footings shall not have a slope steeper 

than 30 degrees (0.52 rad) with the horizontal, unless the 

material supporting the higher footing is braced or 

retained or otherwise laterally supported in an approved 

manner or a greater slope has been properly established 

by engineering analysis. 

1805.2.3 Shifting Oil" moving sorns. Where it is known 

that the top of subsoils are of a shifting or moving char­

acter, footings shall be carried to a sufficient depth to 

ensure stability. 

1805.3 Footings on or adjacent to slopes. The placement of 

buildings and structures on or adjacent to slopes steeper than 

one unit vertical in three units horizontal (33.3-percent slope) 

shall conform to Sections 1805.3.1 through 1805.3.5. 

1805.3.1 JBuillding clearance from ascending slopes. In 

general, buildings below slopes shall be set a sufficient 

distance from the slope to provide protection from slope 

drainage, erosion and shallow failures. Except as provid­

ed for in Section 1805.3.5 and Figure 1805.3.1, the fol­

lowing criteria will be assumed to provide this protection. 

Where the existing slope is steeper than one unit vertical 

in one unit horizontal ( 100-percent slope), the toe of the 

slope shall be assumed to be at the intersection of a hori­

zontal plane drawn from the top of the foundation and a 

plane drawn tangent to the slope at an angle of 45 degrees 

(0.79 rad) to the horizontal. Where a retaining wall is con­

structed at the toe of the slope, the height of the slope 

shall be measured from the top of the wall to the top of 

the slope. 

1805.3.2 Footing setback from descending slope sur­

face. Footings on or adjacent to slope surfaces shall be 

founded in firm material with an embedment and setback 

from the slope surface sufficient to provide vertical and 

lateral support for the footing without detrimental settle­

ment. Except as provided for in Section 1805.3.5 and 

Figure 1805.3.1, the following setback is deemed ade­

quate to meet the criteria. Where the slope is steeper than 

1 unit vertical in 1 unit horizontal (100-percent slope), the 

required setback shall be measured from an imaginary 
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For SI: I inch= 25.4 mm. 

FIGURE 1805.3.1 -1805.4.2.2 
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H 

l 

FIGURE 1805.3.1 

FOUNDATION CLEARANCES FROM SLOPES 

plane 45 degrees (0.79 rad) .to the horizontal, projected 
upward from the toe of the slope. 

1805.3.3 Pools. The setback between pools regulated by 
this code and slopes shall be equal to one half the building 
footing setback distance required by this section. That por­
tion of the pool wall within a horizontal distance of 7 feet 
(2134 mm) from the top of the slope shall be capable of 
supporting the water in the pool without soil support. 

1805.3.4 Foundation elevation. On graded sites, the top 
of any exterior foundation shall extend above the eleva­
tion of the street gutter at point of discharge or the inlet of 
an approved drainage device a minimum of 12 inches 
(305 mm) plus 2 percent. Alternate elevations are permit­
ted subject to the approval of the building official, pro­
vided it can be demonstrated that required drainage to the 
point of discharge and away from the structure is provid­
ed at all locations on the site. 

1805.3.5 Alternate setback and clearance. Alternate 
setbacks and clearances are permitted, subject to the 
approval of the building official. The building official is 
permitted to require an investigation and recommenda­
tion of a registered design professional to demonstrate 
that the intent of this section has been satisfied. Such an 
investigation shall include consideration of material, 
height of slope, slope gradient, load intensity and erosion 
characteristics of slope material. 

1805.4 Footings. Footings shall be designed and construct­
ed in accordance with Sections 1805.4.1 through 1805.4.6. 

1805.4.1 Design. Footings shall be so designed that the 
allowable bearing capacity of the soil is not exceeded, 
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and that differential settlement is minimized. The mini­
mum width of footings shall be 12 inches (305 mm). 

Footings in areas with expansive soils shall be 
designed in accordance with the provisions of Section 
1805.8. 

1805.4.1.1 Design loads. Footings shall be designed 
for the most unfavorable effects due to the combina­
tions of loads specified in Section 1605.3. The dead 
load shall include the weight of foundations, footings 
and overlying fill. Reduced live loads, as specified in 
Section 1607 .9 are permitted to be used in designing 
footings. 

1805.4.1.2 Vibratory loads. Where machinery oper­
ations or other vibrations are transmitted through the 
foundation, consideration shall be given in the footing 
design to prevent detrimental disturbances of the soil. 

1805.4.2 Concrete footings. The design, materials and 
construction of concrete footings shall comply with 
Sections 1805.4.2.1 through 1805.4.2.6 and the provi­
sions of Chapter 19 . 

Exception: Where a specific design is not provided, 
concrete footings supporting walls oflight-frame con­
struction are permitted to be designed in accordance 
with Table 1805.4.2. 

1805.4.2.1 Concrete strength. Concrete in footings 
shall have a specified compressive strength if'

c
) of not 

less than 2,500 psi (17 237 kPa) at 28 days. 

1805.4.2.2 Footing seismic ties. Where a structure is 
assigned to Seismic Design Category D, E or F in 
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accordance with Section 1616, individual spread foot­

ings founded on soil defined in Section 1615.1.1 as 

Site Class E or F shall be interconnected by ties. Ties 

shall be capable of carrying, in tension or compres­

sion, a force equal to the product of the larger footing 

load times the seismic coefficient SDs divided by 10 

unless it is demonstrated that equivalent restraint is 

provided by reinforced concrete beams within slabs 

on grade or reinforced concrete slabs on grade. 

1805.4.2.3 Pfaiin concrete footings. In plain concrete 

footings, the edge thickness shall not be less than 

8 inches (203 mm) for footings on soil. 

JException: For occupancies of Group R-3 and 

buildings less than two stories in height of light­

frame construction, the required edge thickness is 

permitted to be 6 inches (152 mm), provided that 

the footing does not extend beyond a distance 

greater than the thickness of the footing on either 

side of the supported wall. 

1805.4.2.4 Placement of concrete. Concrete foot­

ings shall not be placed through water unless a tremie 

or other method approved by the building official is 

used. Where placed under or in the presence of water, 

the concrete shall be deposited by approved means to 

ensure minimum segregation of the mix and negligi­

ble turbulence of the water. 

1805.41.2.5 Protection of concrete. Concrete footings 

shall be protected from freezing during depositing and 

for a period of not less than 5 days thereafter. Water 

shall not be allowed to flow through the deposited 

concrete. 

UJ0S.4.2.6 Forming of concrete. Concrete footings 

are permitted to be cast against the earth where, in the 

opinion of the building official, soil conditions do not 

require forming. Where forming is required, forming 

shall be in accordance with Chapter 6 of ACI 318. 

ll805.4.3 Masonry-unit footings. The design, materials 

and construction ofmasonry-unit footings shall comply 

with Sections 1805.4.3.1 and 1805.4.3.2, and the provi­

sions of Chapter 21. 

IException: Where a specific design is not provided, 

masonry-unit footings supporting walls oflight-frame 

construction are permitted to be designed in accor­

dance with Table 1805.4.2. 

Jl805.4.3.1 Dimensions. Masonry-unit footings shall 

be laid in Type M or S mortar complying with Section 

2103.7 and the depth shall not be less than twice the 

projection beyond the wall, pier or column. The width 

shall not be less than 8 inches (203 rnrn) wider than 

the wall supported thereon. 

1805.4.3.2 Offsets. The maximum offset of each 

course in brick foundation walls stepped up from the 

footings shall be 1 1/2 inches (38 mm) where laid in 

single courses, and 3 inches (76 mm) where laid in 

double courses. 

1805.4.4 Steel grillage footings. Grillage footings of 

structural steel shapes shall be separated with approved 

steel spacers and shall be entirely encased in concrete 

with at least 6 inches (152 mm) on the bottom and at least 

4 inches (102 mm) at all other points. The spaces between 

the shapes shall be completely filled with concrete or 

cement grout. 

1805.4.5 Timber footings. Timber footings are permitted 

for buildings of Type V construction and as otherwise 

approved by the building official. Such footings shall be 

treated in accordance with AWPA C2 or C3. Treated tim­

bers are not required where placed entirely below perma­

nent water level, or where used as capping for wood piles 

that project above the water level over submerged or marsh 

lands. The compressive stresses perpendicular to grain in 
untreated timber footings supported upon piles shall not 

exceed 70 percent of the allowable stresses for the species 

and grade of timber as specified in the AFPA NDS. 

1805.4.6 Wood foundations. Wood foundation systems 

shall be designed and installed in accordance with AFPA 

Technical R eport No. 7. Lumber and plywood shall be 

treated in accordance with AWPA C22 and shall be iden­

tified in accordance with Section 2303.1.8.1. 

1805.5 Foundation walls. Concrete and masonry foundation 

walls shall be designed in accordance with Chapter 19 or 21. 

Foundation walls that are laterally supported at the top and 

bottom and within the parameters of Tables 1805.5(1) through 

1805.5(4) are permitted to be designed and constructed in 

accordance with Sections 1805.5.1 through 1805.5.4. 

1805.5.1 Foundation wan thickness. The minimum 

thickness of concrete and masonry foundation walls shall 

comply with Sections 1805.5.1.1 through 1805.5.l.3. 

ll.805.5.1.1 Thickness based 0111 walls supported. 

The thickness of foundation walls shall not be less 

than the thickness of the wall supported, except that 

foundation walls of at least 8-inch (203 mm) nominal 

width are permitted to support brick-veneered frame 
walls and I 0-inch-wide (254 mm) cavity walls pro­

vided the requirements of Section 1805 .5 .1.2 are met. 

Corbeling of masonry shall be in accordance with 
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SOILS AND FOUNDATIONS TABLE 1805.4.2 -1805.5.5 

TABLE 18p5.4.2 
FOOTINGS SUPPORTING WALLS OF LIGHT-FRAME CONSTRUCTIONa, b, c, d

THICKNESS OF 

FOUNDATION WALL DEPTH OF FOOTING BELOW 

NUMBER OF FLOORS (inches) WIDTH OF THICKNESS OF UNDISTURBED GROUND 

SUPPOR�ED BY THE Unit FOOTING FOOTING SURFACE 
FOUNDATION" Concrete masonry (inches) (inches) (inches) 

1 6 6 12 6 12 

2 8 8 15 7 18 

3 10 10 18 8 24 

For SI: I inch= 25.4 mm. 

a. Where frost conditions are found, footings and foundations shall be as required in Section 1805.2.1.

b. The ground under the floor is pennitted to be excavated to the elevation of the top of the footing.

c. Interior-stud-bearing walls are permitted to be supported by isolated footings. The footing width and length shall be twice the width shown in this table, and
footings shall be spaced not more than 6 feet on center.

d. See Section 1910 for additional requirements for footings of structures assigned to Seismic Design Categories C, D, E and F. 

e. Foundations are permitted to support a roof in addition to the stipulated number of floors. Foundations supporting roofs only shall be as required for sup­
porting one floor.

Section 2104.2. Where an 8-inch (203 mm) wall is 

corbeled, the top corbel shall be a full course of head­

ers at least 6 inches (152 mm) in length, extending not 

higher than the bottom of the floor framing. 

1805.5.1.2 Thickness based on soil loads, unbal­

anced backfill height and wall height. The thickness 

of foundation walls shall comply with the require­

ments of Table 1805.5(1) for plain masonry and plain 

concrete walls or Table 1805.5(2), 1805.5(3) or 

1805.5(4) for reinforced concrete and masonry walls. 

When using the tables, masonry shall be laid in run­

ning bond and the mortar shall be Type M or S. 

Unbalanced backfill height is the difference in 

height of the exterior and interior finish ground levels. 

Where an interior concrete slab is provided, the unbal­

anced backfill height shall be measured from the exte­

rior finish ground level to the top of the interior con­

crete slab. 

1805.5.1.3 Rubble stone. Foundation walls of rough 

or random rubble stone shall not be less than 16 inch­

es (406 mm) thick. Rubble stone shall not be used for 
foundations for structures in Seismic Design Category 

C, D, E orF. 

1805.5.2 Foundation wall materials. Foundation walls 

constructed in accordance with Tables I 805.5(1), 

1805.5(2), 1805.5(3) or 1805.5(4) shall comply with the 

following: 

1. Vertical reinforcement shall have a minimum

yield strength of 60,000 psi ( 414 MPa).

2000 INTERNATIONAL BUILDING CODE® 

2. The specified location of the reinforcement shall

equal or exceed the effective depth distance, d,

noted in Tables 1805.5(2), 1805.5(3) and 1805.5( 4)

and shall be measured from the face of the soil side
of the wall to the center of vertical reinforcement.

The reinforcement shall be placed within the toler­

ances specified in ACI 530.1/ASCE 6/TMS 402,

Article 3.4El of the specified location.

3. Concrete shall have a specified compressive

strength of not less than 2,500 psi (17.2 MPa) at

28 days.

4. Grout shall have a specified compressive strength

of not less than 2,000 psi (13.8 MPa) at 28 days.

5. Hollow masonry units shall comply with ASTM

C 90 and shall be installed with Type M or S mortar.

1805.5.3 Alternative foundation wall reinforcement. 

In lieu of the reinforcement provisions in Table 
1805.5(2), 1805.5(3) or 1805.5(4), alternative reinforcing 

bar sizes and spacings having an equivalent cross-sec­

tional area of reinforcement per linear foot (mm) of wall 

is permitted to be used, provided the spacing of rein­

forcement does not exceed 72 inches (1829 mm) and 

reinforcing bar sizes do not exceed No. 11. 

1805.5.4 Hollow masonry walls. At least 4 inches (102 

mm) of solid masonry shall be provided at girder supports

at the top of hollow masonry unit foundation walls .

1805.5.5 Foundation wall drainage. Foundation walls 

shall be designed to support the weight of the full hydrosta­

tic pressure of undrained backfill unless a drainage system 
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1805.5.6-1805.7.2.1 

is installed m accordance with Sections 1806.4 .2 and 
1806.4 .3. 

1805.5.6 lP'ier and! curt!llin waH foundations. Except in 
Seismic Design Categories D, E and F, pier and curtain 
wall foundations are permitted to be used to support light­
frame construction not more than two stories in height, 
provided the following requirements are met: 

l .  All load-bearing walls shall be placed on continuous
concrete footings bonded integrally with the exterior
wall footings. 

2. The minimum actual thickness of a load-bearing
masonry wall shall not be less than 4 inches (102
mm) nominal or 35/s inches (92 mm) actual thick­
ness, and shall be bonded integrally with piers
spaced 6 feet (1829 mm) on center.

3. Piers shall be constructed in accordance with
Chapter 21 and the following:

3 .1. The unsupported height of the masonry 
piers shall not exceed 10 times their least 
dimension. 

3.2. Where structural clay tile or hollow con­
crete masonry units are used for piers sup­
porting beams and girders, the cellular 
spaces shall be filled solidly with concrete 
or Type M or S mortar. 

lException: Unfilled hollow piers are per­
mitted where the unsupported height of the 
pier is not more than four times its least 
dimension. 

3.3. Hollow piers shall be capped with 4 inches 
( 102 mm) of solid masonry or concrete or 
the cavities of the top course shall be filled 
with concrete or grout. 

4 .  The maximum height of a 4-inch (102 mm) load­
bearing masonry foundation wall supporting wood­
framed walls and floors shall not be more than 4 feet 
(1219 mm) in height. 

5. The unbalanced fill for 4-inch (102 mm) foundations
walls shall not exceed 24 inches (610 mm) for
solid masonry, nor 12 inches (305 mm) for hollow
masonry.

].805.6 Foomdatiorn plate or sm bolting. Wood foundation 
plates or sills shall be bolted or strapped to the foundation or 
foundation wall as provided in Chapter 23. 

1805. 7 ]l)esigns employing laterni beall"ing. Designs to 
resist both axial and lateral loads employing posts or poles as 
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SOILS AND FOUNDATIONS 

columns embedded in earth or embedded in concrete footings 
in the earth shall conform to the requirements of Sections 
1805.7.1 through 1805.7.3. 

1805.7.1 Limitations. The design procedures outlined in 
this section are subject to the following limitations: 

1. The frictional resistance for structural walls and
slabs on silts and clays shall be limited to one-half
of the normal force imposed on the soil by the
weight of the footing or slab.

2. Posts embedded in earth shall not be used to pro­
vide lateral support for structural or nonstructural
materials such as plaster, masonry or concrete
unless bracing is provided that develops the limit­
ed deflection required.

Wood poles shall be treated in accordance with AWPA 
C2 orC4 . 

1805.7.2 Design criteria. The depth to resist lateral 
loads shall be determined by the design criteria estab­
lished in Sections 1805.7.2.1 through 1805.7.2.3, or by 
other methods approved by the building official. 

1805.7.2.1 Nonconstrained. The following formula 
shall be used in determining the depth of embedment 
required to resist lateral loads where no constraint is 
provided at the ground surface, such as rigid floor or 
rigid ground surface pavement, and where no lateral 
constraint is provided above the ground surface, such 
as a structural diaphragm. 

d = 0.5A[l + (1 + (4 .36h/A)) 1 12] (Equation 18-l) 

where: 
A = 2.34PIS1 b.

b diameter of round post or footing or diagonal 
dimension of square post or footing, feet (m). 

d depth of embedment in earth in feet (m) but not 
over 12 feet (3658 mm) for purpose of comput­
ing lateral pressure. 

h = distance in feet (m) from ground surface to point 
of application of "P."

P = applied lateral force in pounds (kN). 
S1 = allowable lateral soil-bearing pressure as set 

forth in Section 1804 .3 based on a depth of one­
third the depth of embedment in pounds per 
square foot (kPa). 

S3 allowable lateral soil-bearing pressure as set 
forth in Section 1804 .3 based on a depth equal 
to the depth of embedment in pounds per 
square foot (kPa). 
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SOILS AND FOUNDATIONS TABLE 1805.5(1) 

TABLE 1805.5(1) 
PLAIN MASONRY AND PLAIN CONCRETE FOUNDATION WALLsa, b, c 

PLAIN MASONRY 

MINIMUM NOMINAL WALL THICKNESS (inches) 

Soil classes and lateral soil load• (psf per foot below natural grade) 

WALL HEIGHT HEIGHT OF UNBALANCED GW, GP, SW and SP Soils GM, GC, SM, SM-SC and ML Soils SC, MH, ML·CL and Inorganic CL Soils 

(feet) BACKFILL (feet) 30 45 60 

4(orless) 8 8 8 

7 5 8 10 JO 
6 10 12 10 (solidc) 
7 12 10 (solidc) 10 (solidc) 

4(orless) 8 8 8 
5 8 10 12 

8 6 10 12 12 (solidc) 
7 12 12 (solidc) Noted 
8 10 (soJidc) 12 (solidc) Noted 

4 (or less) 8 8 8 

5 8 10 12 

9 
6 12 12 12 (soJidc) 
7 12 (soJidc) 12 (solidc) Noted 
8 12 (solidc) Noted Noted 
9 Noted Noted Noted 

PLAIN CONCRETE 

MINIMUM NOMINAL WALL THICKNESS (inches) 

Soil classes and lateral soil load• (psi per foot below natural grade) 

WALL HEIGHT HEIGHT OF UNBALANCED GW, GP, SW and SP Soils GM, GC, SM, SM-SC and ML Soils SC, MH, ML-CL and Inorganic CL Soils 

(feet) BACKFILL (feet) 30 45 60 

4 (or less) 7½ 7½ 7½
7 5 711z 711z 7½

6 7½ 7½ 8 
7 71/z 8 10 

4(orless) 71/2 71/2 71/2 
5 7112 7'/z 7½ 

8 6 7112 7½ 10 
7 7½ 10 10 
8 10 10 12 

4(orless) 7½ 71h 7112
5 711z 71/z 7112

9 6 7112 7112 10 
7 7½ 10 10 
8 10 10 12 
9 10 12 Note e 

For SI: I inch = 25.4 mm, I foot = 304.8 mm, 1 pound per square foot per foot = 0.157 kPa/m. 

a. For design lateral soil loads, see Section 1610. Soil classes are in accordance with the Unified Soil Classification System and design lateral soil loads are

for moist soil conditions without hydrostatic pressure.

b. Provisions for this table are based on construction requirements specified in Section 1805.5.2 .

c. Solid grouted hollow units or solid masonry units.

d. A design in compliance with Chapter 21 or reinforcement in accordance with Table 1805.5(2) is required.

e. A design in compliance with Chapter 19 is required.
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TABLE 1805.5(2)-TABLE 1805.5(3) SOILS AND FOUNDATIONS 

TABLE 1805.5(2) 
8-INCH REINFORCED CONCRETE AND MASONRY FOUNDATION WALLS WHERE d <! 5 INCHES8

• b, c

VERTICAL REINFORCEMENT 

Soil classes and lateral soil load• (psi per foot below natural grade) 

WALL HEIGHT HEIGHT OF UNBALANCED GW, GP, SW and SP Soils GM, GC, SM, SM-SC and ML Soils SC, MH, ML-CL and Inorganic CL Soils 
(feet) BACKFILL (feel) 30 45 60 

4 (or less) #4 at 48" o.c. #4 at 48" o.c. #4 at 48" o.c. 

7 5 #4 at 48" o.c. #4 at 48" o.c. #4 at 40" o.c. 

6 #4 at 48" o.c. #5 at 48" o.c. #5 at 40" o.c. 

7 #4 at 40" o.c. #5 at 40" o.c. #6 at 48" o.c. 

4(orless) #4 at 48" o.c. #4 at 48" o.c. #4 at 48" o.c. 

5 #4 at 48" o.c. #4 at 48" o.c. #4 at 40" o.c. 

8 6 #4 at 48" o.c. #5 at 48" o.c. #5 at 40" o.c. 

7 #5 at 48" o.c. #6 at 48" o.c. #6 at 40" o.c. 

8 #5 at 40" o.c. #6 at 40" o.c. #7 at 40" o.c. 

4 ( or less) #4 at 48" o.c. #4 at 48" o.c. #4 at 48" o.c. 

5 #4 at 48" o.c. #4 at 48" o.c. #5 at 48" o.c. 

9 6 #4 at 48" o.c. #5 at 48" o.c. #6 at 48" o.c. 

7 #5 at 48" o.c. #6 at 48" o.c. #7 at 48" o.c. 

8 #5 at 40" o.c. #7 at 48" o.c. #8 at 48" o.c. 

9 #6 at 40" o.c. #8 at 48" o.c. #8 at 32" o.c. 

For SI: 1 inch= 25.4 mm, I foot= 304.8 mm, I pound per square foot per foot= 0.157 kPa/m.

a. For design lateral soil loads, see Section I 610. Soil classes are in accordance with the Unified Soil Classification System and design lateral soil loads are
for moist soi I conditions without hydrostatic pressure.

b. Provisions for this table are based on construction requirements specified in Section 1805.5.2.

c. For alternative reinforcement, see Section 1805.5.3.

TABLE 1805.5(3) 
10-INCH REINFORCED CONCRETE AND MASONRY FOUNDATION WALLS WHERE d <! 6.75 INCHES8

• b, c

VERTICAL REINFORCEMENT 

Soil classes and lateral soil load• (psi per foot below natural grade) 

WALL HEIGHT HEIGHT OF UNBALANCED GW, GP, SW and SP Soils GM, GC, SM, SM-SC and ML Soils SC, MH, ML-CL and Inorganic CL Soils 
(feet) BACKFILL (feet) 30 45 60 

4 (or less) #4 at 56" o.c. #4 at 56" o.c. #4 at 56" o.c. 

7 5 #4 at 56" o.c. #4 at 56" o.c. #4 at 56" o.c. 

6 #4 at 56" o.c. #4 at 48" o.c. #4 at 40" o.c. 

7 #4 at 56" o.c. #5 at 56" o.c. #5 at 40" o.c. 

4 (or less) #4 at 56" o.c. #4 at 56" o.c. #4 at 56" o.c. 

5 #4 at 56" o.c. #4 at 56" o.c. #4 at 48" o.c. 

8 6 #4 at 56" o.c. #4 at 48" o.c. #5 at 56" o.c. 

7 #4 at 48" o.c. #4 at 32" o.c. #6 at 56" o.c. 

8 #5 at 56" o.c. #5 at 40" o.c. #7 at 56" o.c. 

4 (or less) #4 at 56" o.c. #4 at 56" o.c. #4 at 56" o.c. 

5 #4 at 56" o.c. #4 at 56" o.c. #4 at 48" o.c. 

9 6 #4 at 56" o.c. #4 at 40" o.c. #4 at 32" o.c. 

7 #4 at 40" o.c. #5 at 48" o.c. #6 at 48" o.c. 

8 #4 at 32" o.c. #6 at 48" o.c. #4 at 16" o.c. 

9 #5 at 40" o.c. #6 at 40" o.c. #7 at 40" o.c. 

For SI: 1 inch= 25.4 mm, I foot = 304.8 mm, l pound per square foot per foot= 0.157 kPa/m. 

a. For design lateral soil loads, see Section 1610. Soil classes are in accordance with the Unified Soil Classification System and design lateral soil loads are
for moist soil conditions without hydrostatic pressure.

b. Provisions for this table are based on construction requirements specified in Section 1805.5.2.

c. For alternative reinforcement, see Section 1805.5.3.
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SOILS AND FOUNDATIONS TABLE 1805.5(4) -1805.8.1 

TABLE 1805.5(4) 
12-INCH REINFORCED CONCRETE AND MASONRY FOUNDATION WALLS WHERE d?. 8. 75 INCH8• b, c

VERTICAL REINFORCEMENT 

Soil classes and lateral soil load• (psf per foot below natural grade) 

WALL HEIGHT HEIGHT OF UNBALANCED GW, GP, SW and SP Soils GM, GC, SM, SM-SC and ML Soils SC, MH, ML-CL and Inorganic CL Soils 

(feet) BACKFILL (feet) 30 45 60 

4 (or less) #4 at 72" o.c. #4 at 72" o.c. #4 at 72" o.c. 

7 5 #4 at 72" o.c. #4 at 72" o.c. #4 at 72" o.c. 

6 #4 at 72" o.c. #4 at 64" o.c. #4 at 48" o.c. 

7 #4 at 72" o.c. #4 at 48" o.c. #5 at 56" o.c. 

4 (or less) #4 at 72" o.c. #4 at 72" o.c. #4 at 72" o.c. 

5 #4 at 72" o.c. #4 at 72" o.c. #4 at 72" o.c. 

8 6 #4 at 72" o.c. #4 at 56" o.c. #5 at 72" o.c. 

7 #4 at 64" o.c. #5 at 64" o.c. #4 at 32" o.c. 

8 #4 at 48" o.c. #4 at 32" o.c. #5 at 40" o.c. 

4 (or less) #4 at 72" o.c. #4 at 72" o.c. #4 at 72" o.c. 

5 #4 at 72" o.c. #4 at 72" o.c. #4 at 64" o.c. 

9 6 #4 at 72" o.c. #4 at 56" o.c. #5 at 64" o.c. 

7 #4 at 56" o.c. #4 at 40" o.c. #6 at 64" o.c. 

8 #4 at 64" o.c. #6 at 64" o.c. #6 at 48" o.c. 

9 #5 at 56" o.c. #7 at 72" o.c. #6 at 40" o.c. 

For SI: 1 inch= 25.4 mm, I foot= 304.8 mm, l pound per square foot per foot= 0.157 kPa/m. 

a. For design lateral soil loads, see Section 1610. Soil classes are in accordance with the Unified Soil Classification System and design lateral soil loads are
for moist soil conditions without hydrostatic pressure .

b. Provisions for this table are based on construction requirements specified in Section 1805.5.2.

c. For alternative reinforcement, see Section 1805.5.3.

1805.7.2.2 Constrained. The following formula 

shall be used to determine the depth of embedment 

required to resist lateral loads where constraint is pro­

vided at the ground surface, such as a rigid floor or 

pavement. 

d2 = 4.25(Ph/S3 b) (Equation 18-2) 

or alternately 

d2 = 4.25 (M/S3 b) (Equation 18-3) 

where: 

M
g 

= moment in the post at grade, in foot-pounds 

(kN-m). 

1805.7.2.3 Vertical load. The resistance to vertical 

loads shall be determined by the allowable soil­

bearing pressure set forth in Table 1804.2 . 

1805.7.3 Backfill. The backfill in the annular space 

around columns not embedded in poured footings shall be 

by one of the following methods: 

2000 INTERNATIONAL BUILDING CODE® 

1. Backfill shall be of concrete with an ultimate

strength of 2,000 pounds per square inch (13.8

MPa) at 28 days. The hole shall not be less than
4 inches (I 02 mm) larger than the diameter of the

column at its bottom or 4 inches (102 mm) larger

than the diagonal dimension of a square or rectan­

gular column.

2. Backfill shall be of clean sand. The sand shall be

thoroughly compacted by tamping in layers not

more than 8 inches (203 mm) in depth.

1805.8 Design for expansive soils. Footings or foundations 

for buildings and structures founded on expansive soils shall 

be designed in accordance with Section 1805.8.1 or 1805.8.2. 

Footing or foundation design need not comply with 

Section 1805.8.1 or 1805.8.2 where the soil is removed in 
accordance with Section 1805.8.3, nor where the building 

official approves stabilization of the soil in accordance with 

Section 1805.8.4. 

1805.8.1 Foundations. Footings or foundations placed 

on or within the active zone of expansive soils shall be 

designed to resist differential volume changes and to pre­

vent structural damage to the supported structure. 
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1805.8.2 - 1806.1.3 

Deflection and racking of the supported structure shall be 

limited to that which will not interfere with the usability 
and serviceability of the structure. 

Foundations placed below where volume change 
occurs or below expansive soil shall comply with the fol­

lowing provisions: 

1. Foundations extending into or penetrating expan­

sive soils shall be designed to prevent uplift of the
supported structure.

2. Foundations penetrating expansive soils shall be
designed to resist forces exerted on the foundation

due to soil volume changes or shall be isolated
from the expansive soil.

1805.8.2 SRab-ol1l-grm.md fommdations. Slab-on-ground, 
mat or raft foundations on expansive soils shall be 

designed and constructed in accordance with WRJ/CRSI 
Design of Slab-on-Ground Foundations or PTI Design 

and Construction of Post-Tensioned Slabs-On-Ground. 

JExce]l)tion: Slab-on-ground systems that have per­
formed adequately in soil conditions similar to those 

encountered at the building site are permitted subject 
to the approval of the building official. 

] 805.8.3 Removal of expansive soil. Where expansive soil 
is removed in lieu of designing footings or foundations in 

accordance with Section 1805.8.1 or 1805.8.2, the soil shall 
be removed to a depth sufficient to ensure a constant mois­
ture content in the remaining soil. Fill material shall not con­

tain expansive soils and shall comply with Section 1803.4. 

1Excep1tion: Expansive soil need not be removed to 
the depth of constant moisture, provided the confining 
pressure in the expansive soil created by the fill and 
supported structure exceeds the swell pressure. 

li805.8.4l Stabilization. Where the active zone of expan­
sive soils is stabilized in lieu of designing footings or 

foundations in accordance with Section 1805.8.1 or 
1805.8.2, the soil shall be stabilized by chemical, dewa­
tering, presaturation or equivalent techniques. 

li805.9 Seismic requirements. See Section 1910 for addi­

tional requirements for footings and foundations of structures 
assigned to Seismic Design Categories C, D, E and F. 

For structures assigned to Seismic Design Categories D, 
E and F, provisions of ACI 318, Sections 21.8.1 to 21.8.3, 
shall apply when not in conflict with the provisions of 
Section 1805. Concrete shall have a specified compressive 

strength of not less than 3,000 psi (20.68 MPa) at 28 days. 
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1Excep1tion: Group R or Group U Occupancies of 

light-frame construction and two stories or less in height 

SOILS AND FOUNDATIONS 

are permitted to use concrete with a specified compres­

sive strength of not less than 2,500 psi (17.2 MPa) at 28 
days. 

SECTION 1806 

DAMIPPROOFING AND WATERPROOFING 

1806.1 Where required. Walls or portions thereof that 
retain earth and enclose interior spaces and floors below 
grade shall be waterproofed and dampproofed in accordance 
with this section, with the exception of those spaces contain­
ing groups other than residential and institutional where such 

omission is not detrimental to the building or occupancy. 

Ventilation for crawl spaces shall comply with Section 
1202.4. 

1806.1.1 Story above grade. Where a basement is con­
sidered a story above grade and the finished ground level 
adjacent to the basement wall is below the basement floor 
elevation for 25 percent or more of the perimeter, the 
floor and walls shall be dampproofed in accordance with 
Section 1806.2 and a foundation drain shall be installed in 

accordance with Section 1806.4.2. The foundation drain 
shall be installed around the portion of the perimeter 
where the basement floor is below ground level. The pro­
visions of Sections 1802.2.3, 1806.3 and 1806.4.1 shall 
not apply in this case. 

li806.1.2 Underfloor space. The finished ground level of 
an underfloor space such as a crawl space shall not be 
located below the bottom of the footings. Where there is 

evidence that the ground water table rises to within 
6 inches (152 mm) of the ground level at the outside 
building perimeter or where there is evidence that the sur­
face water does not readily drain from the building site, 
the ground level of the underfloor space shall be as high 
as the outside finished ground level, unless an approved 
drainage system is provided. The provisions of Sections 
1802.2.3, 1806.2, 1806.3 and 1806.4 shall not apply in 
this case. 

1806.1.2.1 Flood hazard areas. For buildings and 
structures in flood hazard areas as established in. 
Section 1612.3, the finished ground level of an under­
floor space such as a crawl space shall be equal to or 
higher than the outside finished ground level. 

1806.1.3 Ground-water control. Where the ground­
water table is lowered and maintained at an elevation not 
less than 6 inches (152 mm) below the bottom of the low­
est floor, the floor and walls shall be dampproofed in 
accordance with Section 1806.2. The design of the sys­
tem to lower the ground-water table shall be based on 
accepted principles of engineering that shall consider, but 
not necessarily be limited to, permeability of the soil, rate 
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