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Preface

Every effort has been made to provide accurate clarifications of the code sections selected. To this end,
I attended public hearings and have examined hundreds of proposals for changes that were subsequently
approved or disapproved since the first drafts of the code. Proposal reasoning and comments of the technical
committees were studied for additional insight to intentions. I attended annual code seminars to better
understand code language in general and specific code sections. Every section of the handbook was traced
back to its origin in a model code or a change proposal to verify accuracy and intent. Commentaries for earlier
editions of the International Building Code were studied. Many cited standards such as those for accessibility
regulations and fire codes were examined. Every cited reference was examined for content and accuracy.
Through this research it has become apparent that in spite of the best intentions of the code sponsors, there
will be differences of opinion regarding interpretation. The individual who proposed the original version of a
section is not the person providing the official interpretation at the job site. Original intent is easily obscured
in the several stages of review, modification, and approval that occur between the first proposal to the final
interpretation at the local level. Consequently, the meaning imparted by the actual phrasing in the code
dominates original intent.

Many actual building projects are used in the handbook to illustrate how real buildings comply with
code requirements. This has been done for two reasons. It is intended to bring a sense of reality to students
studying the code who otherwise would find it remote from their life experience. It also provides an
opportunity to explore code intent as related to complex building circumstances. Such an explanation is
not possible using only imaginary examples having simple rectangular shapes that neatly fit into conditions
described in the code.

Terry L. Patterson
Norman, Oklahoma
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Introduction

Purpose

This handbook clarifies the sections of the 2009 International Building Code that are the most useful to
designers, detailers, estimators, and students. It is not directed to specifiers or engineers. It is not intended to
be a substitute for the code, but an aid to understanding it.

The 2009 International Building Code is owned by the International Code Council, Inc., of Washington,
DC. This handbook is neither sponsored nor approved by this agency, which has no relationship to this
project.

Code language

In their analysis of proposed change 1005.1-1 to the “First Draft” of the International Building Code, the
Means of Egress Technical Subcommittee rejected the language of the proposal as being “commentary, not
code text.” This single statement succinctly summarizes the problem with codes for many people who must
comply with them.

“Code text” is the language of building codes, a pseudo-legal kind of language intended to minimize
variations in interpretation and withstand legal challenges. As in legal documents, the penalty for this special
style is clarity to people who are not specialists in the language. The difficult language might be justified
if interpretations among users and officials were consistent. This is not the case as evident in the various
interpretations by code officials published on code discussion websites over the years. Code questions posted
on such sites often generate conflicting responses from code officials and other knowledgeable parties.

Building codes have other readability problems. Sentences are often long and convoluted. Some items in
the first part of a sentence affect some items in the second and third parts of the sentence but all items are not
necessarily affected by all other items. Sorting out the relationships between words is complicated by the fact
that some phrases affect previous or subsequent sentences and some do not. Too much substantive content
is joined by too few words of clarification. Another problem in reading a code is letting expectations affect
interpretation. The logic on which the code is based is not always accessible to the user and does not always
reflect the experience of the professional. Statistics, tests, tradition, and other data and trends in life safety
on which codes are based may not be available to the average user. In most cases, taking the literal meaning
of code statements is more effective than is applying common sense. Since this approach is not 100 percent
reliable, however, doubt makes the mental discipline required for understanding even more challenging.

Iv
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Handbook language

The language of this handbook accommodates the needs of design and production professionals and
students. It is one of illustrations, tables, and lists. Common phrasing is substituted for legalistic wording.
Lengthy and convoluted code sentences are broken down into line items. Quick and easy readability is the
goal.

Format

Drawings and diagrams illustrate numerous requirements. Actual building projects as well as generic
examples are included. Tables are provided, many of which are based on mathematical equations that
would otherwise require computation by the user. Large code tables are broken down into smaller tables
and reformatted to reduce the number of variables that must be reconciled. Footnotes are integrated into the
body of each table or the body of the text, which eliminates the fine print that is difficult to read and easily
overlooked. Exceptions are integrated into the body of the basic requirements. This eliminates reversals of
requirements where exceptions supersede the main text.

Several common-sense shortcuts were taken in the handbook to facilitate readability. First, the handbook
refers to the International Building Code simply as the code or the IBC. The code consistently modifies
references to residential occupancies as follows: “R-3 as applicable in Section 101.2.” This indicates that the
International Residential Code governs 1- and 2-family dwellings and townhouses < 3 stories. By use of this
phrase, the code is indicating to which residential occupancies it applies. It is sufficient to understand that the
code does not address residences governed by the International Residential Code. Consequently, the reference
to 101.2 is omitted throughout the handbook. The code refers to sprinklers as being automatic. Since it is
understood that all sprinklers are to be automatic, the handbook omits this term.

The code often refers to “buildings and structures” so as not to exclude constructions such as stadiums,
which may not be considered buildings. The handbook usually refers only to “buildings,” which must be
understood to include all the structures that the code governs. The handbook utilizes mathematical and
other symbols instead of words to the greatest extent possible so as to provide visual relief to the text. For
example, the symbols > and < are substituted, where readability is enhanced, for the terms “minimum” and
“maximum.” The code reports frequently that certain cases must comply with the code. Such comments are
omitted as it must be understood that every entry of the code requires compliance.

The shortcuts and plain language used by this handbook lack the legal precision of the code. The code
attempts to provide regulations that cannot be circumvented. This handbook makes selected regulations
more accessible to designers, detailers, and estimators. Consequently, common sense must be applied to the
guidance provided.

The need to refer to other pages in order to grasp the concept of a code requirement is minimized.
Numerical references to other code sections are eliminated from the main text. Descriptions of such
referenced data, the data itself, or the subject of the referenced data is substituted. This provides a more easily
read text without the disruption of numbers that add no readily apparent meaning to the paragraph. The cited
section number along with its name are listed below the body of the requirement text in italics. Comments on
the citation are added where necessary for clarification. The reader may turn to the cited section if desired.
The following example illustrates the contrast in formats:
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Code entry:
“407.2 Corridors. Corridors in occupancies in Group I-2 shall be continuous to the exits and
separated from other areas in accordance with Section 407.3 except spaces conforming to
Sections 407.2.1 through 407.2.4.”

Handbook clarification:
407.2 Corridors
® The enclosure of Occupancy I-2 corridors is governed as follows:
o Each corridor must be continuous to an exit.
o Corridors may be open to the spaces indicated below where design and construction meet
minimum requirements for fire safety:

Waiting areas.
Nurses’ stations.
Mental health treatment areas.
Gift shops.

o Otherwise, corridors must be separated from other spaces for purposes of smoke protection.

Note: The following are cited as sources of requirements for space opening to a corridor:
407.2.1, “Waiting and similar areas,” which addresses waiting rooms.
407.2.2, “Nurses’ stations.”
407.2.3, “Mental health treatment areas.”
407.2.4, “Gift shops.”
407.3, “Corridor walls,” for walls required to separate corridors from other spaces.

Focus for design

The handbook focuses on code sections affecting design decisions at the schematic stage and design
development phases such as in Chapters 3, 4, 5, 10, 11, 12, 30, and 32. Designers are provided with a
clarification of requirements affecting floor plan configuration and building massing. Required heights,
widths, lengths, clearances, and distances are among the data clarified. These sections are of particular interest
to students, as much studio work is schematic in nature.

Focus for detailing

The handbook focuses on code sections affecting detailing decisions in the working drawing phase
such as in Chapters 6, 7, 8, 9, 14, 15, 18, 19, 21, 22, 23, 24, 25, 26, and 31. Detailers are provided with a
clarification of requirements affecting material choices and detail configuration. Clarification of these sections
also helps the designer make spatially related decisions based on probable relative cost of the options as
driven by fire protection requirements. These sections are of particular interest to students since they narrow
the choices for material selection and detail composition.

Focus for cost estimating

The handbook’s focus on code sections affecting detailing also helps estimators prepare construction
bids. Where architectural working drawings require that the builder “meet current code requirements,” this
handbook can provide options for code compliance where certain detailing is vague or missing in the project
drawings.

Sections de-emphasized

Material that is solely specification oriented is generally omitted from the handbook. That is,
requirements referring to only specifications, tests, procedures, administration, other codes and standards, and
paragraphs not related to space planning or detailing are not addressed. Chapters 1, 17, 33, and parts of other
chapters are this type. These subjects are typically the responsibility of professionals who are familiar with
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code language. Specification type data is included in the handbook only where it is mixed with design and
detailing information.

Requirements that are engineering oriented are generally omitted. This refers mainly to Chapter 16.
Engineers and architects with responsibilities in Chapter 16 typically have the experience to respond directly
to code language. Certain loading requirements from Chapter 16 are included in the handbook, as they may
be useful to students and production personnel who need to approximate member sizes for detailing purposes.

Within chapters addressed by the handbook, certain paragraphs are omitted that are administrative
in nature and contain no technical content. For example, sections are distributed throughout the code that
establish the applicability of subsequent sections. For these to be useful, they must be referred to periodically
as subsequent sections are studied. This requires turning pages, which interrupts concentration. In lieu of
these scope-type paragraphs, the applicability of each section is reported in the handbook within the section
itself, where such is not self-evident. Other sections are also omitted where they do not contribute to the needs
of designers and detailers. Some of these are scattered and some are grouped. These various omissions result
in occasional gaps in section numbering. When a numbered paragraph is selected for clarification, however,
every item under the number is addressed.

In order to keep handbook chapter numbering continuous and consistent with the code, a few “place
holder” pages are inserted to identify de-emphasized chapters that lack significant material of interest to
designers, detailers, and estimators. Chapters 1, 2, 13, 17, 20, 27, 28, and 33 have such pages. For most of
these, material of minor interest is included. For example, Chapter 17 deals with testing, a subject not featured
in the handbook. Sections on performance labels for materials and assemblies were included on the Chapter
17 “place holder” page. Such label information is of general interest to the detailer and is of more value than
would be an empty page. Code Chapters 13 and 28 merely refer to other codes with no further information, so
the “place holder” pages for these chapters are correspondingly brief.

Code errors

This handbook is based on the first printing of the 2009 International Building Code, which contains
errors. Included are common typographical errors or obsolete section reference numbers. Where these were
discovered corrected data was included in the handbook without comment. It is anticipated that errors in the
code will be corrected by errata and/or in a future supplement issued by the International Code Council.

Punctuation and capitalization in section titles, table references, and standards titles are listed exactly as
shown in the code. These do not always match the format recommended by the manual of style used for this
handbook. Consequently, there is some inconsistency in the handbook in this regard.
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High School 6, Cypress-Fairbanks Independent School District.
Harris County, Texas. (partial elevation)
PBK Architects, Inc. Houston, Texas.
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107 Submittal Documents

107.2.3 Means of egress
® Construction documents must show all parts of the means of egress as follows:
o Location.
o Construction.
o Size.
® For occupancies other than R-2 and R-3, the following is required:
o Construction documents must show the number of occupants:
On every floor.
In all rooms and spaces.

107.2.4 Exterior wall envelope
® Construction documents must describe the exterior wall envelope as follows:
o Information must be adequate to verify code compliance, including:
Wall intersections with dissimilar materials.
Wall intersections with the roof.
Wall intersections with eaves.
Wall intersections with parapets.
Means of drainage.
Water-resistive membrane.
Details around openings.
Flashing.
Corners.
End details.
Control joints.
® Construction documents must include data as follows:
o Manufacturers’ installation instructions verifying:
That penetration and opening details maintain weather resistance of the exterior wall envelope.
o Description of the exterior wall system as tested and the test method.

107.2.5 Site plan
® Construction drawings submitted for approval must include a site plan as follows:
o Site plan must show to scale the following information:
Size and location of the following:
New and existing construction.
Distances to lot lines.
Established street grades.
Proposed finished grades:
Applicable flood-related aspects as follows:
Flood hazard areas.
Floodways.
Design flood elevations.
o Site plan must be prepared in accordance with a boundary line survey.
® Where demolition will occur, the site plan must show the following:
o Construction to be demolished and to remain.
® The building official may waive the site plan requirement as follows:
o For alteration or repair or where otherwise warranted.
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Lady Bird Johnson Wildflower Center. Austin, Texas. (partial elevation)
Overland Partners, Inc. San Antonio, Texas.
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202 Definitions

® Court
o An uncovered space open to the sky.
o Enclosed on > 3 sides by any of the following:
Exterior building walls.
Other enclosing elements.
® Dwelling
o A building containing either of the following:
1 dwelling unit.
2 dwelling units.
o To be occupied for living purposes by any of the following means:
Owned.
Rented.
Leased.
Let.
Hired out.
® Grade floor opening
o One of the following:
Window.
Other opening.
o Sill height is < 44" from adjacent grade as follows:
Above finished grade.
Below finished grade.
e Habitable space
o A space in a building for the following:
Sleeping.
Eating.
Cooking.
o Does not include the following:
Bathrooms.
Toilet rooms.
Closets.
Halls.
Storage spaces.
Utility spaces.
Similar spaces.
® Occupiable space
o A room or enclosed space.
o Designed for human occupancy.
o Where people congregate for the following:
Amusement.
Education.
Similar purposes.
Labor.
o Has means of egress.
o Has lighting.
o Has ventilation.



CHAPTER TWO

202 Definitions

® Primary structural frame

o Columns.

o Structural members connected to columns as follows:
Girders.

Beams.
Trusses.
Spandrels.

o Floor construction connected to columns.

o Roof construction connected to columns.

o Bracing necessary to vertical stability of the primary frame as follows:
In response to gravity loads on the primary frame.
Where bracing carries gravity loads.

Where bracing does not carry gravity loads.
® Reflective plastic core insulation

o Roll insulation

o <0.5" thick

o > | exterior surface with an emittance < 0.1.

o Core material with the following cells or voids.

® Secondary members

o Structural members not connected to columns.

o Floor construction not connected to columns.

o Bracing not part of the primary structural frame.

o Site-fabricated stretch system

o Fabricated on the site of final installation.

o Serves any or all of the following purposes:
Acoustical modification of the environment.
Tackable surface.

Aesthetic.
o Includes the following elements:
Frame of one of the following to support fabric:
Plastic.
Wood.
Metal.
Other material.
Infill material with properties serving the application.
Surface material as follows:
Stretched tight and secured to the frame by one of the following:
Tension.
Mechanical fasteners.
One of the following materials:
Textile.
Fabric.
Vinyl.

Note: 802.1, “General,” is cited as governing this definition which is summarized above.

5
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202 Definitions

o Skylight, unit
o Factory-assembled glazed fenestration unit.
o Contains one panel of glazing as follows:
Transmits natural light.
o Penetrates the roof assembly as follows:
Provides a weather barrier.
o Skylights and sloped glazing
o Any of the following:
Glass.
Transparent glazing material.
Translucent glazing material.
o Installed at a slope > 15° from vertical.
o The following glazing is included:
In skylights.
In solariums.
In sun spaces.
In roofs.
In sloped walls.
® Sleeping unit
o A space where people sleep.
o Can include permanent living facilities.
o Can include permanent eating facilities.
o Can include only one of the following:
Sanitation facilities.
Kitchen facilities.
o Not part of a dwelling unit.
® Story
o The segment of a building between the following levels:
Upper surface of a floor.
Upper surface of the floor or roof directly above.
o For floors other than the top floor, a story is measured in one of the following ways:
From top to top of successive tiers of beams.
From top to top of successive tiers of finished floor surfaces.
o For the top floor, a story is measured as follows:
From top of finished floor to top of ceiling joists where there is a ceiling.
From top of finished floor to top of roof rafters where there is no ceiling.

Note: The following are cited as relating to this definition:
“Basement” definition.
“Mezzanine” definition.
502.1, “Definitions.”
® Story above grade plane
o A story with any of the following conditions:
The finished floor is all above the grade plane.
The floor above is > 6' above grade plane.
The floor above is > 12" above any point on the finished grade around the perimeter.



Use and Occupancy
Classification

University of Connecticut New Downtown Campus at Stamford, Connecticut.
Perkins Eastman Architects, P.C. New York, New York.
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302 Classification

302.1 General
® Buildings or parts of buildings are classified as one or more of the following occupancy categories:
o A—Assembly:
A-1.
A-2.
A-3.
A-4.
A-S.
o B—Business.
o E—Educational.
o F—Factory and Industrial:
F-1.
F-2.
o H—High Hazard:
H-1.
H-2.
H-3.
H-4.
H-5.
o [—Institutional:
I-1.
I-2.
I-3.
I-4.
o M—Mercantile.
o R—Residential:
R-1.
R-2.
R-3.
R-4.
o S—Storage:
S-1.
S-2.
o U—Ultility and Miscellaneous.
® Buildings not listed in one of the occupancy categories by the code are to be assigned to the
category with the most similar fire and other hazards.
® A space with changeable occupancies must comply with the rules of all occupancies involved.
® Buildings with > 1 occupancy must comply with mixed occupancy requirements.

Note: Section 508, “Mixed Use and Occupancy,” is cited as governing mixed occupancies.



CHAPTER THREE

303 Assembly Group A

303.1 Assembly Group A (part I of 2)
® Buildings or parts of buildings where people gather for activities such as the following:
o Civic.
o Religious functions.
o Waiting for transportation.
o Social.
o Recreation.
o Consumption of food or drink.
® A building is classified as Occupancy B where both of the following apply:
o People assemble there.
o Occupant load is < 50.
® The following space is classified as the occupancy noted below:
o Space with all the following characteristics:
Where people assemble.
Occupant load is < 50.
Accessory to another occupancy.
o Occupancy designation is either of the following:
Occupancy B.
Same occupancy as the space to which it is accessory.
® The following space is classified as the occupancy noted below:
o Space with all of the following characteristics:
Where people assemble.
Area is < 750 sf.
Accessory to another occupancy.
o Occupancy designation is either of the following:
Occupancy B.
Same occupancy as the space to which it is accessory.
® Both of the following apply to assembly spaces accessory to E occupancies :
o They are regulated by E occupancy requirements.
o They must meet accessibility requirements for assembly occupancies.

Note: Chapter 11, “Accessibility,” is cited as having accessibility requirements for assembly spaces.

® The following are not separate occupancies from the religious facility served:
o Accessory religious education spaces with occupant loads < 100.
o Religious auditoriums with occupant loads < 100.

® Assembly spaces are divided into the following designations:
o A-1:

For the production and viewing of any of the following:
Motion pictures.
Performing arts.

Includes the following building types among others:
Movie theaters Television studios with audience seating
Radio studios with audience seating Theaters
Symphony and concert halls Typically with fixed seating
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303 Assembly Group A

303.1 Assembly Group A (part 2 of 2)
o A-2:
For the consumption of food and/or drink.
Includes the following building types among others:

Banquet halls.
Nightclubs.
Restaurants.
Taverns and bars.
o A-3:
Spaces for the following functions:
Amusement.
Gatherings not assigned to other assembly categories.
Recreation.
Worship.
Includes the following building types among others:
Amusement arcades Indoor swimming pools, no spectator seating
Art galleries Indoor tennis courts, no spectator seating
Bowling alleys Lecture halls
Community halls Libraries
Courtrooms Museums
Dance halls, no food or drink Passenger waiting areas
Exhibition halls Places of religious worship
Funeral parlors Pool and billiard parlors
Gymnasiums, no spectator seating
o A-4:

Spaces for viewing indoor sporting activities as follows:
With spectator seating.

Includes the following building types among others:
Arenas.
Skating rinks.
Swimming pools.
Tennis courts.

o A-5:

Spaces for the following functions:
Participating in outdoor activities.
Viewing outdoor activities.

Includes the following building types among others:
Amusement park structures.
Bleachers.
Grandstands.
Stadiums.
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304 Business Group B

304.1 Business Group B
® Includes buildings or parts of buildings used for the following:
o Offices.
o Professional transactions.
o Service transactions.
o Storage of records.
o Storage of accounts.
® Includes the following building types among others:
o Airport traffic control towers.
o Ambulatory health care facilities.
o Animal hospital.
o Animal kennel.
o Animal pound.
o Architect’s office.
o Attorney’s office.
o Bank.
o Barber shop.
o Beauty shop.
o Car wash.
o Civic administration.
o Clinic, outpatient.
o Dentist.
o Dry cleaning pickup/drop off.
o Dry cleaning, self-service.
o Educational functions above 12" grade.
o Electronic data processing.
o Engineer’s office.
o Laboratories, testing and research.
o Laundry pickup/drop off.
o Laundry, self-service.
o Motor vehicle showroom.
o Physician’s office.
o Print shop.
o Post office.
o Professional services.
o Radio station.
o TV station.
o Telephone exchange.
o Training outside a school or academic program.
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304 Business Group B

Case study: Fig. 304.1. Because people gather in the conference
room of the architect’s office, it must be determined whether or
not the space is to be designated as a business occupancy like the
office in general or as an assembly occupancy. This is done by
computing the number of occupants based on the use of the space,
which is assembly in nature. According to IBC Table 1004.1.1,

15 sf per occupant are assigned for an assembly use having tables
and chairs. This yields an occupant load of 19 for the room. 303.1
indicates that an accessory gathering space with < 50 occupants is
considered to be same occupancy as that served. The conference
room is designated, therefore, as Occupancy B and must comply
with means of egress requirements for a business.
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Fig. 304.1. Partial floor plan. Alterations to 209 Main Street, Annapolis, Maryland. Alt Breeding Schwarz Architects,
LLC. Annapolis, Maryland.
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305 Educational Group E

305.1 Educational Group E
® Includes buildings or parts of buildings used as follows:
o Buildings with both the following characteristics:
Serving 12" grade and lower.
Serving > 6 people at one time.
® Does not include the following spaces which are designated as Occupancy A-3:
o Where all the following apply:
The space has one of the following uses:
Religious education room.
Religious auditorium.
The space is accessory to a place of religious worship.
The space has < 100 occupants.

Note: 303.1, “Assembly Group A,” is cited as defining accessory spaces.
305.2 Day care

® Occupancy E includes buildings or parts of buildings serving the following purposes with all of the

characteristics listed below:
o Purposes:
Educational.
Supervisory.
Personal care.
o Characteristics of services:
Serving > 5 children.
Serving children > 21/2 years old.

13
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306 Factory Group F

306.1 Factory Industrial Group F

® Includes buildings or parts of buildings used for any of the following functions, which are not classified

as Occupancy H or S:

o Assembling.

o Disassembling.

o Fabricating.

o Finishing.

o Manufacturing.

o Packaging.

o Repair.

o Processing operations.

306.2 Factory Industrial F-1 Moderate-hazard Occupancy
® Includes factory and industrial functions not classified as F-2: Low Hazard including the following:

Agricultural machinery
Aircraft manufacturing (no repair)
Appliances

Athletic equipment
Automobiles

Bakeries

Beverages > 16% alcohol
Bicycles

Boats

Brooms

Brushes

Cameras

Canvas

Carpets

Carpet cleaning

Clothing

Construction machinery
Detergents

Disinfectants

Door millwork

Dry cleaning

Dyeing

Electric generation plants
Electronics

Engine rebuilding
Engines

Food processing

Fabric similar to canvas
Furniture

Hemp products

Jute products

Laundries

Leather products
Machinery

Metals

Motion picture filming (no spectators)
Motor vehicles

Musical instruments
Optical goods

Paper mills

Paper products
Photographic equipment
Photographic film
Plastic products
Printing

Publishing

Recreational vehicles
Refuse incineration

Rug cleaning

Rugs

Sash millwork

Shoes

Soaps

Television filming (no spectators)
Textiles

Tobacco

Trailers

Upholstering

Wood; distillation
Woodworking (cabinet)
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306 Factory Group F

306.3 Factory Industrial F-2 Low-hazard Occupancy
® Includes factory and industrial functions as follows:
o Use of noncombustible materials in the following:
Manufacturing.
Fabrication.
o Does not cause a significant fire hazard in the following:
Processing.
Finishing.
Packing.
o Includes product types and processes similar to the following:
Beverages < 16% alcohol.
Brick and masonry.
Ceramic products.
Foundries.
Glass products.
Gypsum.
Ice.
Metal products fabrication.
Metal product assembly.
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307 High-Hazard Group H

307.1 High-hazard Group H (part 1 of 3)
® Includes buildings or building areas containing materials as follows:

o That constitute either of the following hazards:
Health hazard.
Physical hazard.

o That are involved in any of the following:
Manufacturing.
Processing.
Generation of materials.
Storage.

o That are in quantities > than those permitted in control areas that are not in a high-hazard occupancy.

Note: The following tables are cited as defining quantities of hazardous materials permitted in control
areas that are not in a high-hazard occupancy:
IBC Table 307.1(1), “Maximum Allowable Quantity per Control Area of Hazardous Materials
Posing a Physical Hazard.”
IBC Table 307.1(2), “Maximum Allowable Quantity per Control Area of Hazardous Material
Posing a Health Hazard.”
Section 414, “Hazardous Materials,” is cited as governing the construction and location of these
control areas.

Includes the following occupancies:
o H-1, H-2, H-3, H-4, H-5.

Note: The following sources are cited as governing hazardous materials:
This section.
Section 415, “Groups H-1, H-2, H-3, H-4 and H-5.”
International Fire Code.

® The following are not classified as H but as the occupancy they are most similar to:
o Buildings housing the application of flammable finishes.

Note: Section 416, “Application of Flammable Finishes,” is cited as governing these buildings.
The International Fire Code is cited as governing these buildings.

o Occupancy M buildings for wholesale or retail functions as follows:
Storage and sales of the following:
Flammable or combustible liquids.

Note: The International Fire Code is cited as governing these buildings.

o Closed piping containing the following:
Liquids or gases as follows:
Flammable or combustible.
For operating machinery or equipment.
o Cleaning operations using liquid solvents with the following property:
Flash point > 200° F.
o Liquor establishments with no bulk storage as follows:
Distributors and stores.
o Refrigeration systems.
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307 High-Hazard Group H

307.1 High-hazard Group H (part 2 of 3)
o Cleaning operations using combustible liquid solvents with all the following conditions:
Flash point > 140° F.
Contained in closed systems.
In equipment listed by an approved testing agency.
In areas separated from the rest of the building by one or both of the following:
1-hr fire barriers and/or 1-hr horizontal assemblies.

Note: Section 707, “Fire Barriers,” is cited as governing these elements.
Section 712, “Horizontal Assemblies,” is cited as governing these elements.

o Agricultural materials used on the property where stored.
o Stationary batteries meeting all the following conditions:
Where used for any of the following:
Facility emergency power.
Uninterruptible power supply.
Telecommunication facilities.
Where batteries comply with all the following:
Batteries must have safety venting caps.
Ventilation is provided.

Note: The International Mechanical Code is cited as governing battery ventilation requirements.

o Buildings without corrosive materials as follows:
The following materials may be included in these buildings:
Retail displays in original packaging as follows:
Personal or household products.
Storage of common building materials.
o Buildings used for aerosol storage as follows:
Such buildings are classified as S-1.

Note: The International Fire Code is cited as governing these buildings.

o Buildings for display and storage of the following materials in the conditions listed below:
Materials:
Nonflammable solids and liquids.
Noncombustible liquids.
Conditions:
Quantities are < limits for control areas in M or S occupancies.

Note: 414.2.5, “Hazardous material in Group M display and storage areas and in Group S storage

areas,” is cited as governing these materials.

® Buildings storing materials as follows:
o Industrial explosives in the following occupancies:

B,EM,S.
o The following materials in the M and R-3 occupancies:
Black powder Small arms primers Smokeless propellant

Note: The International Fire Code is cited as governing the explosive materials.
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307 High-Hazard Group H

307.1 High-hazard Group H (part 3 of 3)
® Hazardous materials stored on roofs or canopies are classified outdoor storage.
® Hazardous materials used on roofs or canopies are classified as outdoor use.

Note: The International Fire Code is cited as governing the above storage or use.

307.3 High-hazard Group H-1 (part I of 2)
® Buildings containing materials with risk of explosion are classified as H-1 as follows:
o Division 1.1:
Risk of near simultaneous explosion of all material.
o Division 1.2:
No risk of near simultaneous explosion of all material.
Risk of projectiles upon explosion.
o Division 1.3:
No risk of near simultaneous explosion of all material.
Risk of limited explosion.
Risk of limited projectiles upon explosion.
Risk of fire.
Does not include the following materials which are classified as H-2:
Materials with either of the following conditions:
Confinement of the substance prevents a near simultaneous explosion of all material due to fire.
Configuration of the substance prevents a near simultaneous explosion of all material due to fire.
o Division 1.4:
Risk of limited explosion.
No risk of significant projectiles upon explosion.
Fire does not result in near simultaneous explosion of all material.
Does not include the following materials which are classified as H-3:
Materials not regulated as explosives by the Bureau of Alcohol, Tobacco, Firearms and Explosives.
Materials used in processes that do not produce either of the following:
Explosion of other products.
Explosive-like combustion of other products.
o Division 1.5:
Potential for near simultaneous explosion of all material.
Minimal risk for near simultaneous explosion of all material.
Explosives have very low sensitivity.
o Division 1.6:
No risk of near simultaneous explosion of all material.
Virtually no risk of accidental explosion.
Explosives have extremely low sensitivity.
o Organic peroxides, unclassified detonatable:
Derivative of hydrogen peroxide.
High risk of explosion.
o Detonatable pyrophoric materials:
Substances which can spontaneously combust at low temperatures.
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307.3 High-hazard Group H-1 (part 2 of 2)
o Oxidizers, Class 4:
Substances which yield oxygen in a fire.
Risk of spontaneous combustion.
Risk of explosion with any of the following:
Contamination.
Thermal shock.
Physical shock.
o Unstable (reactive) materials of the two classes listed below:
Class 3 detonatable:
Not an explosive.
Risk of explosive reaction when subjected to the following:
Strong initiating source.
Thermal or physical shock at high temperatures and pressures.
Class 4:
Not an explosive.
Risk of explosive when subjected to the following:
Thermal or physical shock at normal temperatures and pressures.

307.4 High-hazard Group H-2 (part 1 of 2)
® Buildings containing materials subject to the following risks:
o Accelerated burning.
o Extremely rapid oxidation:
Potential for explosion if contained.
® Two types of substances and their storage methods classified as H-2:
o Liquids:
Flammable:
Class I: Flash point < 100° F.
Combustible:
Class II: Flash point > 100° F, < 140° F.
Class III-A: Flash point > 140° F, < 200° F.
o Oxidizers, Class 3:
Substances which yield oxygen in a fire.
Causes high increase in burning rate of other materials.
Undergoes vigorous decomposition when subjected to the following:
Contamination.
Heat.
o Storage methods:
In open systems.
Closed systems > 15 psi.
® Selected examples of other H-2 substances:
o Combustible dust.
o Flammable cryogenic liquids:
Liquids with boiling point < 150° F.
o Flammable gases:
Compressed gas that burns in air.

19



20 ILLUSTRATED 2009 BUILDING CODE HANDBOOK

307 High-Hazard Group H

307.4 High-hazard Group H-2 (part 2 of 2)
o Organic peroxides, Class I:
Derivative of hydrogen peroxide.
Burns very rapidly.
o Pyrophoric materials:
Risk of spontaneous combustion at low temperatures.
o Class 3 water-reactive materials:
Reacts explosively to water without confinement or heat.
o Class 3, nondetonable unstable (reactive) materials:
Not an explosive.
Vigorous chemical reaction when subjected to the following:
Strong initiating source.
Thermal or physical shock at high temperatures and pressures.

307.5 High-hazard Group H-3 (part I of 2)
® Buildings containing materials with any of the following characteristics:
o Readily support combustion.
o Risk of explosion.
o Risk of extremely rapid oxidation:
Potential for explosion if contained.
® Categories of H-3 substances include but are not limited to the following:
o 2 types of liquids contained as indicated below:
Liquids:
Flammable:
Class I: Flash point < 100° F.
Combustible:
Class II: Flash point > 100° F and < 140° F.
Class III-A: Flash point > 140° F and < 200° F.
Contained as follows:
In closed systems.
@ < 15 psi.
o Combustible fibers.
o Oxidizing cryogenic fluids:
Liquids with boiling point < 150° F.
o 2 classes of oxidizers:
Substances which yield oxygen in a fire.
Class 2:
Can cause moderate increase in burning rate of other materials.
Can cause spontaneous combustion of other materials.
Class 3:
Where contained in closed systems < 15 psi.
Causes high increase in burning rate of other materials.
Undergoes vigorous decomposition when subjected to the following:
Contamination.
Heat.
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307.5 High-hazard Group H-3 (part 2 of 2)
o Consumer fireworks:
Division 1.4G substances as follows:
No risk of near simultaneous explosion of all materials due to the following:
Detonation of individual products.
Fire.
No significant projectile risk.
Can include products not considered explosives by the following:
Bureau of Alcohol, Tobacco, Firearms and Explosives.
o Flammable solids:
Blasting products are not included.
Explosives are not included.
Solids that readily ignite.
Solids that burn rapidly, vigorously, and persistently.
o 2 classes of organic peroxides:
Derivatives of hydrogen peroxide.
Class II:
Burns rapidly.
Severe risk of vigorous chemical reaction due to the following:
Heat.
Friction.
Shock.
Class III:
Burns rapidly.
Moderate risk of vigorous chemical reaction due to the following:
Heat.
Friction.
Shock.
o Oxidizing gases:
Sometimes yield oxygen.
Enhance burning of other materials.
o Tire storage with all the following characteristics:
> 10,000 tires.
Passenger vehicle tires:
Average size.
Tire weight = about 25 Ibs.
o Class 2 unstable (reactive) materials:
Not an explosive.
Subject to any of the following:
Rapid chemical reaction in the following conditions:
Normal temperatures and pressures.
Vigorous chemical reaction in the following conditions:
High temperatures and pressures.
o Class 2 water-reactive materials:
Contact with water can yield the following:
A potentially explosive substance.
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307 High-Hazard Group H

307.6 High-hazard Group H-4
® Buildings containing health hazards among the following:
o Corrosive substances:
Chemicals that cause any of the following upon contact with living tissue:
Visible destruction.
Irreversible alterations.
o Toxic substances:
Lethal chemicals.
o Highly toxic substances:
Chemicals that are lethal in smaller dose than are toxic substances.

307.7 High-hazard Group H-5 structures
® Includes buildings with either of the following processes using substances listed below:
o Processes:
Semiconductor fabrication.
Semiconductor research and development.
o Substances:
Hazardous production materials (HPM) as follows:
Where HPM are present in quantities greater than certain code limits.
Examples include any of the following among others:
Flammable substances:
Substances that ignite easily and burn readily.
Combustible liquids:
Liquids that burn but do not ignite as easily as flammable liquids.
Corrosive liquids:
Liquids that damage living tissue on contact.
Damage to nonliving materials is not required for a liquid to be corrosive.
Oxidizing substances:
Substances that enhance burning by the release of oxygen.
Organic peroxides:
Substances that have a risk of fire or explosion.
Toxic materials:
Substances that are poisonous to humans.

Note: The following are cited as sources of limits above which HPM result in an H-5 classification:
IBC Table 307.1(1), “Maximum Allowable Quantity per Control Area of Hazardous Materials
Posing a Physical Hazard.”
IBC Table 307.1(2), “Maximum Allowable Quantity per Control Area of Hazardous Materials
Posing a Health Hazard.”
415.8, “Group H-5,” is cited as the source of requirements for H-5 structures.
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308 Institutional Group I

308.1 Institutional Group I
® Includes buildings or parts of buildings where occupants are physically limited as follows:

o Occupants live in a supervised environment.

o Occupants receive the following due to health or age:
Medical treatment.
Other care.
Other treatment.

o Occupants are housed for penal or correctional purposes as follows:
Occupants are detained.
Liberty of occupants is restricted.

308.2 Group I-1
® Includes buildings or parts of buildings wherein people live in a residential environment as follows:
o >16 occupants are housed for reasons related to the following:
Age.
Mental disability.
Other reasons.
o Occupants can respond to an emergency without assistance.
o Personal care services are provided as follows:
Occupants are supervised.
Services are provided 24 hrs/day.
o The following facility types among others in this category:
Residential board and care facilities.
Assisted living facilities.
Halfway houses.
Group homes.
Congregate care facilities.
Social rehabilitation facilities.
Alcohol and drug centers.
Convalescent facilities.
® The following facilities that are otherwise similar to those above are not included:
o Facilities with < 5 people are governed by one of the following:
Occupancy R-3 requirements.
International Residential Code requirements.
o Facilities with > 6 people and < 16 people are classified as Occupancy R-4.
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308 Institutional Group I

308.3 Group I-2
® Includes buildings or parts of buildings used for medical-related purposes as follows:
o Functions:
Medical.
Surgical.
Psychiatric.
Nursing.
Custodial care.
o Characteristics:
Clients are not capable of self-preservation.
o Facility types include the following:
Child care facilities.
Detoxification facilities.
Hospitals.
Mental hospitals.
Nursing homes.

308.3.1 Definitions
® Child care facilities
o Care is provided 24 hrs/day.
o > 5 children are served.
o Children are < 2172 years old.
¢ Detoxification facilities
o Serves substance abusers.
o Care is provided 24 hrs/day.
o Patients are one of the following types:
Incapable of self-preservation.
Harmful to themselves or others.
¢ Hospitals and mental hospitals
o A building or part of a building used as follows:
Provides inpatients incapable of self-preservation with the following types of care:
Medical.
Psychiatric.
Obstetrical.
Surgical.
¢ Nursing homes
o Long-term care facility.
o Care is provided 24 hrs/day.
o > 5 people are served.
o Any patients are not capable of self-preservation.
o Includes the following:
Intermediate care facilities.
Skilled nursing facilities.
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308.4 Group I-3
® Includes buildings wherein occupants are restrained for security purposes as follows:
o > 5 restrained occupants.
o Occupants are not capable of self-preservation due to security measures.
o Facility types among others include the following:
Correctional centers Jails Prisons
Detention centers Prerelease centers Reformatories

o Occupancy I-3 is subdivided into 5 conditions as follows:
Degree of restraint is increased with each higher condition number.

Note: The following are cited as having requirements applicable to this section.
408.1, “General.”
308.4.1, “Condition 1.”
308.4.2, “Condition 2.”
308.4.3, “Condition 3.”
308.4.4, “Condition 4.”
308.4.5, “Condition 5.”

308.4.1 Condition 1
® This section addresses the least restrained condition of Occupancy I-3.
® Detainees may move freely without restraint to the exterior from the following areas:
o Sleeping areas.
o Other spaces occupied by detainees.
® Such buildings may be constructed as Occupancy R.

308.4.2 Condition 2
® This section addresses the Occupancy I-3 condition of restraint next higher above condition 1.
® Detainees may move freely between smoke compartments.
® [ ocked exits prevent free egress to the exterior.

308.4.3 Condition 3
® This section addresses the Occupancy I-3 condition of restraint next higher above condition 2.
® Detainees may move freely within a smoke compartment such as the following:
o A residential unit containing the following:
Individual sleeping units.
Group activity spaces.
® Egress between smoke compartments is controlled by remote-controlled locks.

308.4.4 Condition 4

® This section addresses the Occupancy I-3 condition of restraint at the next higher level above that of

condition 3.
® Detainee movement between spaces is restricted by remote-controlled locks as follows:
o From the following within a smoke compartment:
Sleeping units.
Activity spaces.
Other spaces occupied by detainees.
o Between smoke compartments.
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308 Institutional Group I

308.4.5 Condition 5
® This section addresses the most restrained condition of Occupancy I-3.
® Movement between occupied spaces is restricted by manual-release locks as follows:
o From the following within a smoke compartment:
Sleeping units.
Activity spaces.
Other spaces occupied by detainees.
o Between smoke compartments.

308.5 Group I-4, day care facilities
® Care during religious functions at places of worship is not governed by this section.
® Buildings wherein persons receive custodial care as follows:
o Occupants served may be of any age.
o Care is < 24 hrs/day.
o Care is by individuals other than the following:
Parents.
Guardians.
Relatives by blood.
Relatives by marriage.
Relatives by adoption.
o Care is at a location other than the home of person receiving care.
¢ Similar facilities caring for < 5 persons are addressed in one of the following ways:
o Designated as R-3.
o Governed by the International Residential Code.

308.5.1 Adult care facility

® A facility providing supervision and personal care for adults as follows:
o Care is provided < 24 hrs/day.
o Care is provided for > 5 adults.
o Adults are unrelated.

® Such facilities are classified as follows:
o [-4 where occupants require help to respond to an emergency.
o R-3 where occupants do not require help to respond to an emergency.

308.5.2 Child care facility

® Day care service is classified as Occupancy I-4 where the following apply:
o Care is provided < 24 hrs/day.
o Care is provided for > 5 children.
o Children cared for are < 21/2 years old.

® Day care service is classified as Occupancy E where all the following apply:
o Care is provided < 24 hrs/day.
o Care is provided for > 5 children.
o Care is provided for < 100 children.
o Children cared for are < 21/2 years old.
o Child care rooms are on level of exit discharge that serves the rooms.
o Each child care room has an exit door directly to the outside.
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309.1 Mercantile Group M
® Includes buildings or parts of buildings used for the display and sale of merchandise as follows:

o Involves stocks of the following accessed by the public:
Goods.
Wares.
Merchandise.
Incidental items.

o Includes the following functions:
Department stores.
Drug stores.
Markets.
Motor vehicle service stations.
Retail stores.
Wholesale stores.
Sales rooms.

309.2 Quantity of hazardous materials
® This section addresses hazardous materials stored or displayed in an Occupancy M control area.
® The total amount of the following hazardous materials must be within permitted limits:
o Nonflammable solids.
o Nonflammable liquids.
o Noncombustible liquids.

Note: IBC Table 414.2.5(1), “Maximum Allowable Quantity per Indoor and Outdoor Control Area in
Group M and S Occupancies: Nonflammable Solids and Nonflammable and Noncombustible

Liquids,” is cited as listing quantity limitations.
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310 Residential Group R

310.1 Residential Group R (part I of 2)
® Includes buildings or parts of buildings as follows:
o For sleeping.
o Not classified as Occupancy I.

Note: International Residential Code is cited as governing facilities similar to those above that are not
governed by this section.

® Residential spaces are divided into the following designations:
o R-1:
Residents are primarily transient.
Includes the following building types:
Hotels.
Motels.
Boarding houses.
Congregate living facilites with all of the following characteristics may meet R-3 requirements:
Sleeping units are present.
< 10 occupants.
Residents share any of the following:
Bathrooms.
Kitchens.
o R-2:
Residents are primarily permanent.
Buildings with any of the following:
Sleeping units.
> 2 dwelling units.
Includes the following nontransient building types:

Apartment houses Fraternities Motels

Boarding houses Hotels Sororities

Convents Live/work units Timeshare vacation properties
Dormitories Monasteries

Living facilities with all of the following characteristics may meet R-3 requirements:
Sleeping units are present.
< 16 occupants.
Residents share any of the following:
Bathrooms.
Kitchens.
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310 Residential Group R

310.1 Residential Group R (part 2 of 2)
o R-3:
Residents are primarily permanent.
Buildings not classified as any of the following:
R-1,R-2,R-4, L.
Includes the following:
Buildings with < 2 dwelling units.
Adult and child care facilities as follows:
Care is provided for < 5 persons.
Care is provided < 24 hrs/day.
Living facilities with all the following characteristcs:
Sleeping units are present.
< 16 occupants.
Residents share any of the following:
Bathrooms.
Kitchens.
The following adult and child care facilities may be governed by the International Residential Code:
Located in a 1-family home as follows:
Care is provided for < 5 persons.
Care is provided < 24 hrs/day.
o R-4:
Residential care/assisted living facilities as follows:
Number of residents served is > 5 and < 16 as follows:
Staff is not included in the count.
Must comply with one of the following:
R-3 construction requirements as follows:
Unless superseded by other requirements in this code.
International Residential Code as follows:
The building must be sprinklered.

Note: 903.2.8, “Group R,” is cited as governing the sprinkler system.
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311 Storage Group S

311.1 Storage Group S

® Includes buildings or parts of buildings used for storage that are not classified as Occupancy H.

311.2 Moderate-hazard storage, Group S-1

® Includes storage not classified as S-2.
® Includes the following types of storage:

Aerosols, Levels 2 and 3

Aircraft hangar (storage and repair)

Bags, cloth

Bags, burlap

Bags, paper

Bamboos

Baskets

Belting, canvas

Belting, leather

Boat storage, indoor

Books

Boots

Buttons

Buttons, cloth-covered

Buttons, pearl

Buttons, bone

Candles, wax

Cardboard

Cardboard boxes

Cigars

Cigarettes

Clothing, wool

Combs, not celluloid

Cordage

Flooring, resilient

Furniture

Furs

Glue size

Glues

Grains

Horns, not celluloid
Leather
Linoleum
Lumber
Mattresses
Mucilage

Paper, rolls
Paper, packs
Paste

Photo engravings
Rattan

Shoes

Silks

Snuff

Soaps

Sugar

Tires, bulk storage
Tobacco
Upholstery

® Includes motor vehicle repair garages containing limited hazardous materials.

Note: The following are cited as governing repair garages:
IBC Table 307.1(1), “Maximum Allowable Quantity per Control Area of Hazardous Materials

Posing a Physical Hazard.”

406.6, “Repair garages.”
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311.3 Low-hazard storage, Group S-2
® Includes the storage of noncombustible materials as follows:
o Packaging allowed for stored materials includes the following:

On wood pallets.

In paper cartons with single-thickness divisions.
In paper wrappings.

In paper cartons without divisions.

o Characteristics of all stored products:

A negligible amount of the following plastic trim materials is allowed:

Knobs.
Handles.
Film wrapping.

o Items allowed to be stored, among others, are as follows:

Asbestos Inert pigments
Cement in bags Ivory
Chalk Meats
Crayons Metal cabinets
Dry cell batteries Metal parts
Dryers, clothes Metals
Electrical coils Mirrors
Electrical motors Porcelain
Empty cans Pottery
Food products Soapstones
Frozen foods Stoves
Glass Talc
Glass bottles, empty Washers, clothes
Gypsum board
Beverages < 16% alcohol in the following containers:
Ceramic.
Glass.
Metal.

Dairy products in nonwaxed coated paper containers.
Distribution transformers that are not oil-filled.
Foods in noncombustible containers.

Fresh fruits in nonplastic containers.

Fresh vegetables in nonplastic containers.

Glass bottles containing noncombustible liquids.
Metal desks with plastic tops and trim.
Noncombustible liquids in glass bottles.

Oil-filled distribution transformers.

o Facilities as follows:

Parking garages, enclosed.
Parking garages, open.
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312 Utility and Miscellaneous Group U

312.1 General
® Occupancy U includes the following types of buildings and structures:
o Accessory buildings.
o Miscellaneous buildings not classified in another occupancy.
o Building types and structures include the following:
Agricultural buildings.
Barns.
Carports.
Fences > 6' high.
Greenhouses.
Livestock shelters.
Private garages.
Sheds.
Stables.
Tanks.
Towers.
o Aircraft hangars are included as follows:
Where accessory to a 1- or 2-family residence.

Note: 412.5, “Residential aircraft hangars,” is cited as governing these structures.

o Grain silos are included as follows:
Where accessory to a building in Occupancy R.



Special Detailed Requirements
Based on Use and Occupancy
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Glad Tidings Assembly of God Church. Naticoke, Pennsylvania.
Mullins and Weida, Architect and Associate. Bear Creek, Pennsylvania.
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402 Covered Mall and Open Mall Buildings

402.1 Scope

® This section does not apply to foyers and lobbies in the following occupancies:
o B,R-1,R-2.

® Otherwise, this section applies to covered mall buildings where both of the following apply:
o Building is < 3 floor levels at every location.
o Building is < 3 stories above the grade plane.

® Covered mall buildings are required to meet one of the following sets of requirements:
o Applicable sections of the code in total excluding this section.
o This section plus applicable sections of the code other than those addressed by this section.

402.2 Definitions (part 1 of 2)
® Anchor building
o Located on the exterior perimeter of the mall building.
o Is in an occupancy other than H.
o Has direct access to a covered mall building.
o Has required means of egress separate from the mall.
® Covered mall building
o A single building housing tenants similar to the following types:
Retail stores and offices.
Eating and drinking establishments.
Entertainment and amusement facilities.
Passenger transportation terminals.
Similar functions.
o > 2 tenants have a main entrance into > 1 mall areas.
o Anchor buildings are not part of the covered mall building.
o Open malls are included in this category.
® Food court
o A public seating area in the mall area.
o Serves adjacent tenants that provide food preparation.
® Gross leasable area
o Total floor area for tenant occupancy including tenant storage.
o Area of tenant occupancy is measured to the following:
To the outside of an individual tenant’s walls.
To the centerline of shared tenant walls.
e Mall
o Covered common pedestrian area in a covered mall building.
o Provides access for > 2 tenants.
o Has < 3 levels open to each other.
o Open malls are included in this category.
® Open mall
o Pedestrian circulation system as follows:
Serves > 2 tenants.
Has no roof.
< 3levels.
Circulation above grade may include the following:
Exterior balconies with access to exits discharging at grade.
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402 Covered Mall and Open Mall Buildings

402.2 Definitions (part 2 of 2)
® Open mall building
o Several structures as follows:
Housing > 2 tenants such as follows:
Retail stores.
Drinking and dining establishments.
Entertainment and amusement facilities.
Offices.
Similar uses.
o > 2 tenants have a main entrance as follows:
To > 1 open mall.
o Anchor buildings are not part of the open mall building.

402.4 Means of egress
® Means of egress is required for the following:
o Each tenant space.
o The covered mall building.
® Means of egress must comply with this section and other applicable sections of the code.
® Means of egress requirements of this section govern in the following case:
o Where they conflict with requirements of other code sections.

402.4.1 Determination of occupant load
® Occupant load allowed in a tenant space is governed by the code.
® Means of egress requirements for a tenant space is based on the permitted occupant load of the space.

402.4.1.1 Occupant formula
® This section addresses occupant load for means of egress in a covered mall building.
® The following tenant areas are not included in the gross leasable area:
o Attached tenants with means of egress systems entirely separate from that of the mall building.
o Anchor buildings.
® The square feet required per occupant is calculated by the equation below as follows:
o Gross leasable area does not include anchor buildings:

Sf required per person = (0.00007 X gross leasable area in sf) + 25

Note: Occupant load = gross leasable area = sf required per person.

402.4.1.2 OLF range
® This section addresses the range permitted for square feet per occupant as calculated for various sizes of
covered mall buildings.
® The sf required per person in covered mall buildings must be < 50.
® 30 sf per occupant may be used where the sf required per person is calculated to be < 30.

402.4.1.3 Anchor buildings
® The occupant load of a covered mall building does not include the following:
o The occupant load of anchor buildings opening into the mall.
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402.4.1.4 Food courts
® The occupant load of a food court is determined by requirements elsewhere in the code.

Note: Section 1004, “Occupant Load,” is cited as the source of requirements.

® The occupant load of the food court is added to the occupant load of the covered mall building as derived
from gross leasable area.

402.4.2 Number of means of egress
® This section addresses tenant spaces in covered mall buildings.
® > 2 means of egress are required in either of the following cases:
o Travel distance for other than employees from any point in a tenant space to the mall > 75'.
o Tenant space has an occupant load > 50.

402.4.3 Arrangements of means of egress
® This section addresses assembly spaces in covered mall buildings.
® Assembly spaces with occupant loads > 500 are governed as follows:
o Entrance to assembly space must be immediately adjacent to a main entrance of the mall.
o > 1/2 the required means of egress for the assembly space must open directly to outside the mall
building.

402.4.3.1 Anchor building means of egress
® The required means of egress for an anchor building is governed as follows:
o It must be separate from the means of egress for the mall.
® Means of egress requirements for the mall do not include the following:
o The occupant load of anchor buildings that open into the mall.
® Mall means of egress may not pass through anchor buildings.
® A mall terminating at an anchor building is a dead end in the following circumstance:
o Where at the termination there is no means of egress independent from the anchor building.

402.4.4 Distance to exits
® This section addresses travel distance in a covered mall building.
® Travel distance must be < 200' in the following cases:
o From any point in a tenant space to the mall.
o From any point in a tenant space to an exit.
o From any point in a mall to an exit.

402.4.5 Access to exits
® Dead ends are permitted in malls in the following case:
o Where dead-end length is < 2 X its width at the narrowest point.
® Otherwise, where > 1 exit is required in a mall, the following applies:
o At all mall locations, travel in different directions to separate exits must be possible.
® The width of the following routes from a mall must be > 66":
o Exit passageway.
o Exit access corridor.
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402.4.5.1 Exit passageways

® This section addresses exit passageways that are a secondary means of egress from a tenant space.
® Doors from a tenant space to such passageways are governed as follows:
o The doors must be 1-hr fire doors.

o One of the following types of closing systems is required:
The doors must be self-closing.

The doors must be automatically closed by smoke detection.

Note: 715.4.8.3, “Smoke-activated doors,” is cited as governing these doors.

402.4.6 Service areas fronting on exit passageways

® The following service areas may open directly into exit passageways where separated as indicated below:
o Service areas:

Building service areas Mechanical rooms
Electrical rooms Service elevators

o Separation of service areas from the exit passageway is required as follows:
By fire barriers or horizontal assemblies with a fire-resistance rating > 1-hr.
Opening protectives in fire barriers are to be rated > 1 hr.

Note: The following are cited as governing the separating assemblies:
Section 707, “Fire Barriers.”

Section 712, “Horizontal Assemblies.”

402.5 Mall width
® Malls are considered corridors for purposes of required egress.

® Requirements for mall widths and clearances specified in this section supersede those listed elsewhere in
the code.

Note: 1005.1, “Minimum required egress width,” is cited as the section having requirements that are
superseded by requirements in this section.

402.5.1 Minimum width
® Mall width must accommodate the occupant load served.
® Mall width must be > 20'.
® A clear exit width > 10" wide by > 8' high is required in a mall between any projection of a tenant space
and any of the following:
o Kiosk.
o Vending machine.
o Bench.
o Display opening.
o Food court.
o Other obstruction to means of egress travel.

402.5.2 Minimum width open mall
® Open malls require widths > 20" for the following openings:
o Mall floor openings above grade.
o Mall roof openings.
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402.6 Types of construction
® The area of covered mall buildings including anchor buildings is governed as follows:
o Area is not limited where the buildings have all of the following characteristics:

The buildings are one of the following construction types:
Type I, Type 11, Type III, Type IV.

The following buildings are surrounded on all sides by permanent open space > 60":
Covered mall building.
Attached anchor buildings.
Parking garage.

The anchor buildings are < 3 stories above the grade plane.

Note: The following are cited as governing height and area of anchor buildings > 3 stories:
Section 503, “General Building Height and Area Limitations.”
Section 504, “Building Height.”
Section 506, “Building Area Modifications.”
The following are cited as governing the construction type of parking garages:
406.3, “Open parking garages.”
406.4, “Enclosed parking garages.”

402.7 Fire-resistance-rated separation
® A separation with a fire-resistance rating is not required between the following spaces:
o Between a tenant space and the mall.
o Between a food court and the mall.
o Between a food court and adjacent tenant spaces.

402.7.1 Attached garage (part I of 2)
® Where a parking garage is located > 10" away from the following buildings, the requirements listed below
apply:
o Buildings:
Covered mall building.
Anchor building.
o Requirements:
The walls separating the two structures must meet fire-resistance requirements.
The following elements connecting to the garage must meet code requirements:
Pedestrian walkways.
Tunnels.

Note: The following are cited as the source of applicable requirements:
IBC Table 602, “Fire-Resistance Rating Requirements for Exterior Walls Based on Fire
Separation Distance.”
3104, “Pedestrian Walkways and Tunnels.”
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402.7.1 Attached garage (part 2 of 2)
® A covered mall building and attached parking garage are separate buildings as follows:
o Where the following garage types are separated from the mall building as indicated:
Garage types:
Garages for vehicles carrying <9 passengers each.
Open garages.
Separation:
Fire barrier with a fire-resistance rating > 2 hrs.

Note: The following are cited as governing the separating assemblies:
Section 707, “Fire Barriers.”
Section 712, “Horizontal Assemblies.”

402.7.2 Tenant separations
® No separation wall is required between a tenant space and the mall.
® Fire partitions are required between tenant spaces.

Note: Section 709, “Fire Partitions,” is cited as the source of applicable requirements.

402.7.3 Anchor building separation
® Anchor buildings with all the following characteristics are governed as indicated below:
o Characteristics:
< 3 stories above the grade plane.
Is classified as an occupancy that is permitted for tenants of the building.
o Requirements:
They must be separated from the covered mall building as follows:
By fire barriers with the following a 2-hr fire-resistive rating:

Note: Section 707, “Fire Barriers,” is cited as governing these barriers.

® Other anchor buildings must be separated from the covered mall building as follows:
o By fire walls.

Note: Section 706, “Fire Walls,” is cited as governing these fire walls.

402.7.3.1 Openings between anchor building and mall
® This section does not apply to the following openings:
o Between Occupancy R-1 sleeping units and the mall.
® Openings between anchor buildings and the mall are governed as follows:

39

o Openings are not required to be protected where anchor buildings are the following construction types:

Type I, Type 11.
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402.8 Interior finish
® The following mall and mall exit surfaces must have the characteristics shown below:

o Surfaces:
Walls.
Ceilings.

o Characteristics:
Flame spread index > Class B.
Smoke developed index > Class B.

Note: Chapter 8,"Interior Finishes," is cited as governing wall and ceiling finishes.
Section 804, "Interior Floor Finish," is cited as governing floor finishes.

402.9 Automatic sprinkler system
® Sprinklers are not required in open parking garages.

Note: 406.2, “Parking garages,” is cited as describing qualifying garages.

® Otherwise, covered mall buildings and connected buildings must be sprinklered as follows:
o Prior to occupation by any tenant, the sprinkler system must be complete and operable throughout the
covered mall building.
o Empty tenant spaces must be protected with operable sprinklers as follows:
Where approved alternative systems are not provided.
o Mall sprinklers must be independent from sprinklers for tenant spaces and anchor buildings.
o Sprinklers of the same system serving more than one tenant are governed as follows:
They must be controlled independently.

Note: 903.3.1.1, "NFPA13 sprinkler systems," is cited as governing the sprinklers.

402.9.1 Standpipe system
® A standpipe system is required in covered mall buildings.

Note: 905.3.3, “Covered mall buildings,” is cited as applicable to this requirement.

402.10 Smoke control
® Smoke control is not required in atriums that connect only 2 floors in covered mall buildings.
® Smoke control is required for atriums connecting > 2 stories in covered mall buildings.

Note: Section 404.5, “Smoke control,” is cited as governing smoke control systems for atriums.

402.11 Kiosks (part 1 of 2)
® This section governs kiosks and like constructions in a mall as follows:
o Temporary.
o Permanent.
® Kiosks must be constructed of one of the following:
o Noncombustible materials.
o Fire-retardant-treated wood.

Note: 2303.2, “Fire-retardant-treated wood,” is cited as governing this material.
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402.11 Kiosks (part 2 of 2)
o Foam plastics with a heat release rate < the following:
100 kW.
105 Btu/h.

Note: UL 1975, “Fire Tests for Foam Plastics Used for Decorative Purposes,” is cited as the required
test for heat release using exhibit booth protocol.

o Aluminum composite material (ACM) with both the following characteristics:
Flame spread index < 25.
Smoke-developed index < 450.

Note: One of the following cited tests is required to be used for ACM in the maximum thickness to be
used in the kiosk:
ASTM E 84, “Standard Test Method for Surface Burning Characteristics of Building Materials."
UL 723, "Standard for Test for Surface Burning Characteristics of Building Materials."

® Kiosks and like structures must have both of the following approved systems:
o Fire detection.
o Fire suppression.
® > 2(' separation is required between the following and other structures in a mall:
o Kiosks.
o Groups of kiosks.
® The following must be < 300 sf in area:
o Kiosks.
o Groups of kiosks.

402.13 Security grilles and doors
® Security grilles or doors of the following types in a required means of egress have requirements as
indicated below:
o Types:
Horizontal sliding.
Vertical.
o Requirements:
They must remain fully open during occupancy by the public.
They may not be closed while the served space has either of the following conditions:
Where > 10 persons occupy a space with 1 exit.
Where > 50 persons occupy a space with > 1 exit.
They must be operable when the served space is occupied as follows:
From inside the space.
Without special knowledge or effort.
® Where > 2 exits are required, the following applies:
o Security grilles or doors are limited to < 1/2 the exits.

402.14 Standby power
® Standby power is required in mall buildings > 50,000 sf as follows:
o Systems must be able to operate emergency voice/alarm systems.



42 ILLUSTRATED 2009 BUILDING CODE HANDBOOK

402 Covered Mall and Open Mall Buildings

402.15 Emergency voice/alarm communication system
® Emergency voice/alarm systems are required in covered mall buildings > 50,000 sf of total floor area.
® Mall emergency voice/alarm systems must be accessible to the fire department as follows:
o Where such systems are required.
o Where such systems are not required but are provided.

Note: 907.5.2.2, “Emergency voice/alarm communication systems,” is cited as governing the locations
and characteristics of such systems.

402.16 Plastic signs
® Plastic signs are restricted in size and detail in covered mall buildings as follows:
o Where on the front of any tenant space facing the mall.

Note: The following are cited as governing plastic signs:
402.16.1, “Area.”
402.16.2, “Height and width.”
402.16.3, “Location.”
402.16.4, “Plastics other than foam plastics.”
402.16.4.1, “Encasement.”
402.16.5, “Foam plastics.”
402.16.5.1, “Density.”
402.16.5.2, “Thickness.”

402.16.1 Area
® Plastic signs are limited to < 20% of the tenant facade facing the mall.

402.16.2 Height and width
® The size of plastic signs is limited as follows:
o Vertical dimension must be < 36" for horizontal signs.
o Vertical dimension must be < 96" for vertical signs.
o Horizontal dimension must be < 36" for vertical signs.

402.16.3 Location
® Plastic signs must be > 18" from adjacent tenants:
o Measured to the center of the common wall between tenants.
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402.16.4 Plastics other than foam plastics
® This section does not apply to foam plastics used in signs.
® Other plastics are to be light-transmitting plastics complying with one of the following:
o Specifications listed elsewhere in the code.

Note: The following sections are cited as alternatives for governing plastics other than foam plastics:
2606.4, “Specifications.”
803.1.2.1, “Acceptance criteria for NFPA 286,” is an alternative when tests are in accordance
with NFPA 286, “Standard Method of Fire Test for Evaluating Contribution of Wall and
Ceiling Interior Finish to Room Fire Growth.”

o Specifications as follows:
Self-ignition temperature > 650° F.
Flame-spread index < 75.
Smoke-developed index < 450.

Note: The following are cited as describing tests for verifying the properties above:
ASTM D 1929, “Standard Test Method for Determining Ignition Temperature of Plastics.”
ASTM E 84, “Standard Test Method for Surface Burning Characteristics of Building Materials.”

402.16.4.1 Encasement
® The backs and edges of plastic signs in the mall must be enclosed with metal.

402.16.5 Foam plastics
® Foam plastics used in signs are governed as follows:
o The sign must have a heat release rate < 150 kW.

Note: UL 1975, “Fire Tests for Foamed Plastics Used for Decorative Purposes,” is cited as describing
the test verifying heat release rate.

o The foam plastics must have the properties specified in this section series.

® Foam plastic signs meeting plastic-sign requirements need not have the following:
o Flame-spread index < 75.
o Smoke-developed index < 450.

Note: 402.16, “Plastic signs,” is cited as governing in lieu of the specified indexes.
2603.3, “Surface-burning characteristics,” is cited as the source of flame spread and
smoke-developed indexes which do not apply in this case.

402.16.5.1 Density
® The density of foam plastic must be > 20 Ibs/cu ft.

402.16.5.2 Thickness
® The thickness of foam plastic signs must be < 1/2".

402.17 Fire department access to equipment
® Areas housing the following controls are to be identified for use by the fire department:
o Controls for air-conditioning systems.
o Controls for automatic fire-extinguishing systems.
o Controls for other detection, suppression, or control elements.
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403.1 Applicability
® Buildings not governed by this section include the following:

o Airport traffic control towers.

o Open parking garages.

o Occupancy A-5 buildings.

o Occupancy F-2 buildings that require large heights to accommodate equipment such as the following:
Craneways.
Rolling mills.
Structural metal fabrication.
Production and distribution of power.

o Buildings with the following occupancies:
H-1, H-2, H-3.

Note: The following are cited as governing the buildings above:
303.1, “Assembly Group A.”
406.3, “Open parking garages.”
412.3, “Airport traffic control towers.”
503.1.1, “Special industrial occupancies,” for buildings with large equipment.
Section 415, “Groups H-1, H-2, H-3, H-4 and H-5.”

® Otherwise, high-rise buildings are governed by this section:

Note: 403.2, "Construction,” through 403.6, "Elevators," are cited as governing high-rise buildings.

403.2.1 Reduction in fire-resistance rating
® Reduction in requirements for fire-resistance ratings is permitted as follows:
o Where sprinkler control valves are equipped as follows for specified conditions:
Valves have supervisory initiating devices for each floor.
Valves have water-flow initiating devices for each floor.

Note: The following are cited as indicating the rating reductions permitted:
403.2.1.1, “Type of construction.”
403.2.1.2, “Shaft enclosures.”

403.2.1.1 Type of construction
® Using certain sprinkler control valves permits reductions in required fire-resistance ratings as follows:
o Required Type IA ratings may be reduced to those required in Type IB as follows:
Allowed in buildings < 420" high.
Not allowed for columns supporting floors.
o Required Type IB ratings may be reduced to those required in Type IIA as follows:
Allowed in other than F-1, M, and S-1 occupancies.

Note: The following are cited as applicable to the reductions described above:
IBC Table 601, “Fire-Resistance Rating Requirements for Building Elements,” lists required
fire-resistance ratings.

o Height and area limitations of the construction with reduced fire-resistance ratings are as follows:
The same as the construction with the original fire-resistance ratings.
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403.2.1.2 Shaft enclosures
® This section does not apply to exit enclosures.
® This section does not apply to elevator hoistway enclosures.
® Where sprinkler control valves are equipped as follows, required fire-resistance ratings may be reduced
as indicated below:
o Control valves:
Valves have supervisory initiating devices for each floor.
Valves have water-flow initiating devices for each floor.
o The fire-resistance rating required for fire barriers enclosing vertical shafts may be reduced as follows:
Rating reduced to > 1 hr where all the following conditions apply:
Where buildings are < 420" high.
Where sprinklers are provided in the shaft at the top.
Where sprinklers are provided in the shaft at every other floor.

403.2.4 Sprayed fire-resistant materials (SFRM)
® The bond strength of SFRM is required as follows:
o 430 psf for buildings of the following heights:
> 75" and < 420" above the lowest level accessible by fire department vehicles.
o 1,000 psf for buildings of the following heights:
> 420" above the lowest level accessible by fire department vehicles.

Note: IBC Table 403.2.4, “Minimum Bond Strength,” is cited as governing bond strength of SFRM and
is summarized above.

® The required bond strength applies to all SFRM installed throughout the building of the height specified.

403.3 Automatic sprinkler system (part 1 of 2)
® Sprinklers are not required in buildings used only to house telecommunications equipment as follows,
with the conditions listed below:
o Equipment:
Telecommunications equipment.
Associated electrical power distribution equipment.
Batteries.
Standby engines.
o Conditions:
Automatic fire detection system is required in equipment spaces.
Equipment spaces must be isolated by one or both of the following as applicable:
Fire barriers with a fire-resistance rating > 1 hr.
Horizontal assemblies with a fire-resistance rating > 2 hrs.

Note: 907.2, “Where required—new buildings and structures,” is cited as governing the fire detection
system.
The following are cited as governing the separating assemblies:
Section 707, “Fire Barriers.”
Section 712, “Horizontal Assemblies.”

® Sprinklers are not required in open parking garages.

Note: 406.3, “Open parking garages,” is cited as governing these facilities.
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403.3 Automatic sprinkler system (part 2 of 2)
® Other high-rise buildings are required to be sprinklered.

Note: 903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing the sprinklers.

® Secondary water supply systems for sprinklers are required for new construction as follows:
o For high-rise buildings in Seismic Design Categories C, D, E, or F.

Note: 903.3.5.2, “Secondary water supply,” is cited as the source of these requirements.

403.3.1 Number of sprinkler risers and system design
® This section addresses sprinklers in buildings > 420" high.
® > 2 risers are required for each sprinkler zone as follows:
o Each riser is to supply sprinklers on alternate floors.
o The following applies where > 2 risers supply a sprinkler zone:
Sprinklers on adjacent floors are to be supplied by different risers.

403.3.1.1 Riser location
® Sprinkler risers are to be located in exit enclosures as follows:
o The stairway enclosures are to be located remotely from each other.

Note: 1015.2, “Exit or exit access doorway arrangement,” is cited as governing remoteness of exits.

403.3.2 Water supply to required fire pumps
® Two fire-pump supply-pipe connections to the same water main are allowed in the following case:
o Where an interruption of flow can be limited to only one connection while the other continues to flow.
® Otherwise required fire-pump supply pipe connections must be made to the following:
o > 2 water mains in different streets as follows:
Connections to be made with separate piping.
Piping to be sized adequately for flow and pressure required by the fire pumps.

403.4.1 Smoke detection
® Smoke detection is required in high-rise buildings.
Note: 907.2.13.1, “Automatic smoke detection,” is cited as governing smoke detection.
403.4.2 Fire alarm systems
® A fire alarm system is required in high-rise buildings.
Note: 907.2.13, “High-rise buildings,” is cited as governing the fire alarm systems required by this
section.
403.4.3 Emergency voice/alarm communication system
® An emergency voice/alarm communication system is required in high-rise buildings.

Note: 907.5.2.2, “Emergency voice/alarm communication system,” is cited as the source of
requirements for such systems.
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403.4.4 Emergency responder radio coverage
® The installation of an emergency responder radio communications system is required.

Note: The International Fire Code Section 510, “Emergency Responder Radio Coverage” is cited as
governing this technology.

403.4.5 Fire command
® A fire command center is required in high-rise buildings as follows:
o Location to be approved by the fire department.

Note: Section 911, “Fire Command Center,” is cited as governing such a facility.

403.4.6 Smoke removal
® This section addresses removal of smoke and products of combustion after a fire is extinguished.
® A natural or mechanical ventilation system is required as follows:
o In R-1 occupancies the following applies to guest rooms or suites with an exterior wall:
Ventilation requirements can be met by 2 sf of ventilating opening.
o Fixed windows are permitted to serve as post-fire ventilation in the following case:
Where firefighters can penetrate the glazing.
o Otherwise, the following system is required where natural ventilation is used:
Windows or panels to the exterior are required as follows:
Must be easily identifiable.
Must be manually operable.
Must be distributed along the perimater of each floor as follows:
At a spacing < 50
Must have an opening area > 40 sf/50' of perimeter.
o A mechanical ventilatoin system must achieve > 1 air change every 15 minutes as follows:
Removed air must be exhausted directly to the exterior.
® Other approved systems are acceptable as follows:
Where the same results as described above can be achieved.

403.4.7.1 Special requirements for standby power
® Where a generator inside a building provides standby power, the following applies:
o The generator system must be located in its own room as follows:
The room must be enclosed with the following as applicable:
2-hr fire barriers.
2-hr horizontal assemblies.

Note: The following are cited as governing the required enclosure:
Section 707, “Fire Barriers.”
Section 712, “Horizontal Assemblies.”

® The fire command center must provide the following:
o System supervision.
o Manual-start capability.
o Transfer features.

47
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403.4.7.2 Standby power loads
e Standby power loads include the following:
o Fire command centers as follows:
Power.
Light.

Note: 403.4.5, “Fire command,” is cited as governing a fire command center.

o Electric fire pumps.
o Ventilation for smokeproof enclosures.

o Automatic fire detection systems for smokeproof enclosures.
o Elevators.

Note: The following are cited as addressing standby power for elevators:
1007.4, “Elevators.”

Section 3003, “Emergency Operations.”
Section 3007, “Fire Service Access Elevator.”
Section 3008, “Occupant Evacuation Elevators.”

403.4.8.1 Emergency power loads
® Emergency power loads include the following:
o Exit signs.
o Lighting for means of egress.

Note: Chapter 10, “Means of Egress,” is cited as governing exit signs and egress lighting.

o Lighting in elevator cars.

o Emergency voice/alarm communication systems.
o Automatic fire detection systems.

o Fire alarm systems.

o Electrically powered fire pumps.

403.5.1 Remoteness of exit stairway enclosures
® Where > 2 required exit stairway enclosures exist, 2 of them must be separated as follows:
o By the shorter distance of the following:
30’
1/4 the distance of the largest ovearall diagonal of the area served.
o Separation distance is to be measured as follows:
On a straight line between nearest points of stairway enclosure walls.
® The following stairs count as a single exit stairway:
o Interlocking stairs.
o Scissor stairs.
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403.5.2 Additional exit stairway
® This section governs buildings with both of the following characteristics:
o In occupancies other than R-2.
o > 420" in height.
o Without occupant-controlled evacuation elevators.

Note: Section 3008, “Occupant Evacuation Elevators,” is cited as governing the occupant-controlled
evacuation elevators.

® This section requires the following for the buildings governed:
o An exit stairway is required in excess of the number dictated by occupant load as follows:
Scissor stairs cannot serve as the additional stairway required.
o The sum of widths of all stairways less any single one must be > that required by occupant load.

Note: The following are cited as governing the additional stairway required by this section:
Section 1009, “Stairways.”
Section 1022, “Exit Enclosures.”
1021.1, “Exits from stories," is cited as requiring the number of exits to which one
additional exit stairway is added by this section.
1005.1, “Minimum required egress width,” is cited as dictating the mininum total width of exit
stairways based on occupant load.

403.5.3 Stairway door operation
® This section addresses stairway doors that are not exit discharge doors.
® Such doors may be locked so as to prevent opening from the stairway side in the following case:
o Where the doors can be unlocked as follows:
Simultaneously without being unlatched.
By a signal from the fire command station.

403.5.3.1 Stairway communication system
® This section addresses stairways where doors are locked from the stairway side.
® A 2-way communication system is required in the stairway as follows:
o To be connected to an approved and continuously attended station.
o To be located at every 5™ floor or at more frequent intervals.

403.5.4 Smokeproof exit enclosures
® The following required stairways must meet requirements for smokeproof enclosures:
o Stairways serving floors > 75" above lowest access level for fire department vehicles.

Note: The following sections are cited as having applicable requirements:
909.20, “Smokeproof enclosures.”
1022.9, “Smokeproof enclosures and pressurized stairways.”
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403.5.5 Luminous egress path markings
® Luminous egress path markings are required as follows:
o In certain locations of occupancies A, B, E, I M, and R-1 such as the following:
Buildings with an occupied floor > 75' above the following level:
The lowest level with access for fire department vehicles.

Note: Section 1024, “Luminous Egress Path Markings,” is cited as governing these markings and
required locations. An introduction to the reference is provided above.

403.5.6 Emergency escape and rescue
® Such openings are not required in high-rise buildings.

Note: Section 1029, “Emergency Escape and Rescue,” is cited as requiring the openings waived by this
section.

403.6.1 Fire service access elevator
® > | fire service access elevator is required in the following buildings:
o Those with an occupied floor > 120" above the lowest level of access for fire department vehicles.

Note: Section 3007, “Fire Service Access Elevator,” is cited as governing these elevators.

403.6.2 Occupant evacuation elevators
® This section applies to the following elevators:
o Passenger elevators as follows:
Used by the general public.
® Elevators governed by this section may be used for occupant self-evacuation in the following case:
o Where they meet occupant evacuation requirements.

Note: Section 3008, “Occupant Evacuation Elevators,” is cited as governing these elevators.
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404.1 General
® This section governs atrium-type vertical openings through floors as follows:
o In other than Occupancy H.
o Where the opening complies with requirements for atriums.

Note: 708.2, “Shaft enclosure required,” Exception 5 is cited as governing floor openings to which this
section applies. This exception requires that floor openings comply with Section 404, “Atriums.”

404.1.1 Definition
® Atrium
o The following are not considered to be stories for this definition:
Balconies in assembly occupancies.
Mezzanines.

Note: Section 505, “Mezzanines,” is cited as the source of mezzanine requirements.

o Openings through floors for the following are not included:
Air conditioning.
Electrical services.
Elevators.
Enclosed stairways.
Escalators.
Hoistways.
Plumbing.
Other equipment.
o Openings through floors defined as a mall are not included.
o Openings through floor(s) with both the following characteristics are included:
Openings connecting > 2 floor levels.
Openings are closed at the top.

404.2 Use
® Atrium floors may serve any use where both of the following apply:
o Use is approved.
o Individual space is sprinklered.

Note: 903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing the sprinklers.

® Otherwise, atrium floors may serve only the following:
o Low-fire-hazard uses.

® The following components of an atrium must be approved:
o Materials.
o Decorations.

Note: The International Fire Code is cited as governing materials and decorations.
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404.3 Automatic sprinkler protection
® The following areas are not required to be sprinklered with the condition listed below:
o Areas:
Above an atrium.
On levels adjacent to an atrium.
o Condition:
Where separated from the atrium by one or both of the following:
Fire barriers with a fire-resistance rating > 2 hrs.
Horizontal assemblies with a fire-resistance rating > 2 hrs.
® Sprinklers at the ceiling of an atrium are not required where the ceiling is > 55' above the floor.
® Otherwise, an approved sprinkler system is required as follows:
o Required throughout a building containing an atrium.

Note: The following are cited as governing the separating assemblies:
Section 707, “Fire Barriers.”
Section 712, “Horizontal Assemblies.”

404.5 Smoke control
® Smoke control is not required for the following atriums:
o Connecting < 2 stories.
® Smoke control is required in other atriums.

Note: Section 909, “Smoke Control Systems,” is cited as governing such systems.
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404.6 Enclosure of atriums

® Space adjacent to an atrium need not be separated from the atrium as follows:
o Such space is limited to that on any 3 floors.
o Such space must be accounted for in the smoke-control system design.

® In other cases, atriums must be separated from adjacent spaces by any of the following:
o Fire-barrier with a fire-resistance rating of 1 hr.
o A horizontal assembly with a fire-resistance rating of 1 hr.
o Glass block wall with a 3/4-hr fire-protection rating.

Note: Section 707, “Fire Barriers,” is cited as governing fire barriers.
Section 712, “Horizontal Assemblies,” is cited as governing horizontal assemblies.
Section 2110, “Glass Unit Masonry,” is cited as governing glass block.

o A glass wall having all the following characteristics:
Glass wall must function as a smoke partition.
Sprinklers with all the following characteristics must be provided along the glass:
Located in one of the following arrangements:
On both the atrium side and the room side of the glass wall.
On only the room side of the glass wall in the following case:
Where there is no walkway on the atrium side.
Spaced < 6' apart.
Located > 4" and < 12" from the glass wall.
Upon activation sprinklers must wet the entire surface of the glass.
Obstructions to sprinkler coverage are prohibited.
Glass must be set in a gasketed frame which can deflect as follows:
Prior to sprinkler activation.
Without breaking the glass.

404.7 Standby power
® Smoke control equipment must be connected to standby power.

Note: 909.11, “Power systems,” is cited as governing smoke control system power supply.

404.8 Interior finish

® > (Class B finishes are required for walls in atriums as follows:
o Sprinklers do not warrant a reduction of this class.

404.9 Travel distance

® Means of egress travel through an atrium is governed as follows:
o On levels other than the lowest level:
Travel distance within the atrium is limited to < 200'".

Note: Section 1016, “Exit Access Travel Distance,” is cited as governing travel distance.
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405.1 General
® Spaces governed as underground buildings have both the following characteristics:
o Floors > 30" below the finished floor of the lowest exit discharge.
o Floors occupied by humans.
® The following are not underground buildings:
o 1- and 2-family dwellings as follows:
Sprinklered.

Note: 903.3.1.3, “NFPA 13D sprinkler systems,” is cited as governing the sprinkler system.

o Parking garages as follows:
With automatic fire-suppression systems.

Note: 405.3, “Automatic sprinkler system,” is cited as governing the fire-suppression systems.

o Transit systems as follows:
With fixed guideways.
o The following facilities:
Arenas.
Bleachers.
Grandstands.
Similar facilities.
Stadiums.
o A building story with all of the following characteristics:
Lowest story of a building.
The only story that otherwise qualifies as an underground building.
An area < 1,500 sf.
< 10 occupants.
o The following facilities where occupancy is intermittent involving service personnel:
Mechanical spaces similar to pumping stations.
Pumping stations.

405.2 Construction requirements

® The construction type required for the underground part of the building is as follows:
o Type L.

405.3 Automatic sprinkler system
® Underground portions of the building must be sprinklered as follows:
o At the highest level of exit discharge.
o At all levels below the highest level of exit discharge.

Note: The following are cited as governing the sprinkler system:
903.3.1.1, “NFPA 13 sprinkler systems.”
903.4, “Sprinkler system supervision and alarms,” for water-flow switches and control valves.
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405.4.1 Number of compartments
® A building with a floor > 60" below the finished floor of the lowest exit discharge is governed as follows:
o It must be divided into > 2 compartments as follows:
Compartments are to be about equal in size.
Compartments must extend as follows:
Through all underground levels.
To the highest level of exit discharge serving the underground levels.
o The lowest story is not required to be compartmentalized as follows:
Where it has both the following characteristics:
< 1,500 sf.
< 10 occupants.

405.4.2 Smoke barrier penetration
® Compartments must be separated by smoke barriers.

Note: Section 710, “Smoke Barriers,” is cited as governing these barriers.

® Penetrations in smoke barriers are limited to the following:
o Fire-stopped plumbing piping and electrical conduit.

Note: Section 713, “Penetrations,” is cited as governing fire-stopped penetrations.

o Doorways must be protected as follows:
By automatic-closing devices activated by smoke detection.

Note: The following are cited as governing door assembly protection:
715.4.8.3, “Smoke-activated doors.”
NFPA 105, “Standard for the Installation of Smoke Door Assemblies.”
715.4.3, “Door assemblies in corridors and smoke barriers.”

® Air systems for compartments must be separate from each other.

405.4.3 Elevators
® Where elevators are provided to compartments the following applies:
o Direct access to an elevator is required for each compartment.
o The following is required where an elevator serves > 1 compartment:
An elevator lobby is required with all the following characteristics:

A smoke barrier must separate the lobby from each compartment.
Doors require gaskets and drop sills.
Doors must close automatically upon a signal from a smoke detection system.

Note: Section 710, “Smoke Barriers,” is cited as governing these elements.
715.4.8.3, “Smoke-activated doors,” is cited as governing the doors addressed above.

405.5.1 Control system
® A smoke control system is required for underground buildings as follows:
o The system must contain smoke within the area of the fire origin.
o The system must limit smoke in the means of egress to maintain its viability.

Note: Section 909, “Smoke Control Systems,” is cited as governing smoke control systems.
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405.5.2 Compartment smoke control system
® Compartments in underground buildings require smoke control systems as follows:
o Each compartment must have its own system.
o The system must be activated automatically.
o Manual control of the system must be possible.

Note: The following are cited as governing the smoke control system:
907.2.18, “Underground buildings with smoke control systems.”
907.2.19, “Deep underground buildings.”

405.6 Fire alarm systems
® A fire alarm system is required as dictated by the references.

Note: The following are cited as governing the need for a fire alarm system:
907.2.18, “Underground buildings with smoke control systems.”
907.2.19, “Deep underground buildings.”

405.7.1 Number of exits
® Each floor requires > 2 exits.
® Where compartments exist, each requires the following:
o > ] exit.
o An exit access doorway to the adjacent compartment.

Note: 405.4, “Compartmentation,” is cited as the source of criteria for requiring compartments.

405.7.2 Smokeproof enclosure
® Stairways for floors > 30" below the finished floor of their exit discharge have the following requirement:
o They must meet smokeproof enclosure requirements.

Note: 1022.9, “Smokeproof enclosures and pressurized stairways,” is cited as the source of requirements
for smokeproof enclosures.

405.8 Standby power
® Standby power is required for the following systems:
o Smoke control.
o Ventilation for smokeproof enclosures.
o Fire detection for smokeproof enclosures.
o Fire pumps.
o Elevators.

Note: The following are cited as sources of requirements for standby power:
Chapter 27, “Electrical.”
405.8.1, “Standby power loads,” lists the systems needing standby power.
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405.8.1 Standby power loads
® The following systems are standby power loads:
o Smoke control.
o Ventilation for smokeproof enclosures.
o Fire detection for smokeproof enclosures.
o Fire pumps.
o Elevators.

Note: Section 3003, “Emergency Operations,” is cited governing elevator standby power.

405.8.2 Pick-up time
® Standby power must supply power to connected loads as follows:
o < 60 seconds after power failure.

405.9 Emergency power
® Emergency power is required for the following systems:
o Emergency voice communication.
o Emergency alarms.
o Fire alarms.
o Fire detection.
o Lighting for elevator cars.
o Lighting for means of egress.
o Illumination of exit signs.

Note: The following are cited as sources of requirements for emergency power:
Chapter 27, “Electrical.”
405.9.1, “Emergency power loads,” lists systems needing emergency power.

405.9.1 Emergency power loads
® The following are emergency power loads:
o Emergency voice communication.
o Emergency alarms.
o Fire alarms.
o Fire detection.
o Lighting for elevator cars.
o Lighting for means of egress.
o Illumination of exit signs.

Note: Chapter 10, “Means of Egress,” is cited as the source of requirements for illumination of means of

egress and exit signs.

405.10 Standpipe system
® Standpipe systems are required in the following:
o Underground buildings.

Note: Section 905, “Standpipe Systems,” is cited as governing these systems.
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406.1.1 Classification
® Occupancy U buildings or parts of buildings are limited as follows:
o Area must be < 1,000 sf where area increases are not permitted.
o Height must be < 1 story.

Note: 406.1.2, “Area increase,” is cited as the source of increases permitted to the area limit.

406.1.2 Area increase
® An Occupancy U storage of the following vehicles may be < 3,000 sf where the conditions below apply:
o Vehicles:
Private motor vehicles.
Pleasure-type motor vehicles.
o Conditions:
No repair work is done.
No fuel is dispensed.
For a mixed-occupancy building, the following is required:
The exterior wall for the Occupancy U area is governed as follows:
It must meet requirements for the major occupancy.
Openings must be protected as per requirements of the major occupancy.
The floor area permitted for the building is governed as follows:
The area is that permitted by the major occupancy.
For a building housing only Occupancy U, the following applies:
The exterior wall is governed as follows where the fire separation distance is > 5":
It need not have a fire-resistance rating.
The area of openings is not limited.
® More than one Occupancy U area < 3,000 sf is allowed in the same building as follows:
o Where each 3,000 sf of Occupancy U is separated by fire walls.

Note: Section 706, “Fire Walls,” is cited as governing the fire walls noted above.

406.1.3 Garages and carports
® Carports must meet the following requirements:
o Open on > 2 sides.
o Floor surface must be one of the following:
Approved noncombustible material.
Asphalt on grade.
o Parking surface must be sloped toward one of the following:
A drain.
The main vehicle entry.
® Carports open on < 2 sides must comply with garage requirements.
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406.1.4 Separation
® A private garage must be separated from the following spaces by gypsum board as indicated:
o Space to be separated from garage:
Dwelling.
Attic of dwelling.
o Gypsum board to be 1/2" and applied to garage side of wall.
® A private garage must be separated from habitable space overhead as follows:
o By 5/8" Type X gypsum board or equivalent.
® Doors between a private garage and a dwelling must be one of the following types:
o Any of the following materials > 13/8" thick:
Solid wood.
Solid-core steel.
Honeycomb-core steel.
o 20-minute fire-protection-rated door.

Note: 715.4.3, “Door assemblies in corridors and smoke barriers,” is cited as governing the
fire-protection-rated door option.

® Doors between a private garage and a dwelling must be both of the following:
o Self-closing.
o Self-latching.

® Openings are not permitted between a private garage and a sleeping room.
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® A carport with both of the following characteristics is not required to be separated from Occupancy R-3:

o Completely open on > 2 sides.
o No enclosed area above the carport.
® Ducts in the following locations must have the characteristics shown below:
o Duct locations:
In private garages.
Penetrating a wall between a private garage and a dwelling unit.
Penetrating a ceiling between a private garage and a dwelling unit.
o Required characteristics:
Sheet steel > 0.019" thick.
No openings into the garage.

406.1.5 Automatic garage door openers
® Automatic garage door openers where used must be UL listed.

Note: UL 325, “Door; Drapery, Gate, Louver, and Window Operators and Systems," is cited as
governing garage door openers.
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406.2.1 Classification
® Parking garages are classified as one of the following:
o Open parking garage.
o Enclosed parking garage.

Note: The following are cited as sources of requirements for parking garages:
406.3, “Open parking garages.”
406.4, “Enclosed parking garages.”
Section 509, “Special Provisions.”

406.2.2 Clear height
® A clear height of > 7' is required at each floor level of a parking garage in the following areas:
o Vehicle traffic areas.
o Pedestrian traffic areas.
® Areas serving required van-accessible parking must comply with accessibility requirements.

Note: The following are cited as sources of requirements for van-accessible parking:
1106.5, “Van spaces.”
ICC/ANSI A117.1, “Accessible and Usable Buildings and Facilities.”

406.2.3 Guards
® This section addresses guards.

Note: Section 1013, “Guards,” is cited as governing guards.
406.2.4, “Vehicle barrier systems,” is cited as governing guards acting as vehicle barriers.

406.2.4 Vehicle barrier systems
® This section does not apply to the following parking garage:
o Where vehicle storage compartments are used and access is mechanical.
® The following vehicle barriers must be provided in the locations shown below:
o Barriers > 33" high.
o Locations:
Where the floor level drops > 12" as follows:
At the ends of drive lanes.
At the ends of parking spaces.

Note: 1607.7.3, “Vehicle barrier systems,” is cited as governing the structural design of vehicle barriers.

406.2.5 Ramps
® Vehicle ramps in parking garages cannot serve as a required exit in the following case:
o Where pedestrian facilities are not provided.
® The following ramps in parking garages must have a slope < 1 in 15:
o Ramps serving as both vertical circulation and parking area.



406 Motor-Vehicle-Related Occupancies

CHAPTER FOUR 61

Case study: Fig. 406.2.2. There are two levels of parking under the living units of this building. The
upper parking level has headroom dictated by the significant floor-to-floor height of the first floor which
houses retail shops. Here clear height in the parking garage is never less than 13'-1". The lower level of
parking has a reduced floor to floor dimension with retail space spanning over the ramp. The lowest clear
height on the ramp under the retail shop mezzanine is 7'-15/8". 7'-11" is provided under the lowest beam
elsewhere. Headroom under the ramp drops to 7' at the end of 2 parking spaces beyond which vehicles
may not pass due to the presence of wheel-stops. The parking garage complies with the code requirement
to provide 7' clear height in vehicle and pedestrian traffic areas.
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Fig. 406.2.2. Partial building section. McKenzie Lofts. Portland, Oregon. Ankrom Moisan Associated Architects.

Portland, Oregon.
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406.2.6 Floor surface
® The floor surface of a parking garage must be one of the following:
o Concrete.
o Material similar to concrete as follows:
Noncombustible.
Nonabsorbent.
o Asphalt on grade.
® In other than S-2 garages, the parking surface must be sloped toward one of the following:
o A drain.
o The main vehicle entry.

406.2.7 Mixed occupancy separation
® Parking garages are to be separated from other occupancies according to the fire-resistance separation
requirement for each individual occupancy.

Note: 508.1, “General,” is cited as governing the separation of parking garages from other occupancies.

406.2.8 Special hazards
® The connection of a parking garage to a room containing a fuel-fired appliance is governed as follows:
o Where the source of appliance ignition is < 1'- 6" above the floor:
A vestibule providing 2 doors between the spaces is required.
o Where the source of appliance ignition is > 1'- 6" above the floor:
1 door is permitted in lieu of a vestibule.

406.2.9 Attached to rooms
® A parking garage may not open directly to a sleeping room.

406.3.1 Scope
® Parking garages must comply with other requirements of the code as follows:
o Where they are not superseded by this section.

406.3.2 Definitions (part 1 of 2)
® Mechanical-access open parking garages
o Machines similar to the following move vehicles to and from street level:
Parking machines.
Lifts.
Elevators.
Mechanical devices.
o The public is not permitted above street level.
® Open parking garage
o Used for parking or storage of private vehicles.
o Has a specified area of openings for natural ventilation on two sides.

Note: 406.3.3.1, “Openings,” is cited as governing the required openings of an open parking garage.
406.3.4, “Uses,” is cited as governing the use of open parking garages.
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406.3.2 Definitions (part 2 of 2)
® Ramp-access open parking garages
o An open parking garage with one of the following configurations:
Parking floors are sloped and serve as ramps between levels.
Ramps provide access between floors for vehicles.
o Vehicles travel between floors and the street by their own power.

406.3.3 Construction
® Open parking garages must be one of the following types of construction:
o Type I, Type 11, Type IV.

Note: The following are cited as having applicable requirements:
Chapter 16, “Structural Design.”
406.2.4, “Vehicle barrier systems.”

406.3.3.1 Openings
® Openings in exterior walls for natural ventilation at each level are required as follows:
o To be on > 2 sides of the building.
o To be uniformly distributed.
o Area of openings to be > 20% of the total building perimeter wall area at each tier.
o Total length of openings at each level to be > 40% of the building perimeter as follows:
Where they are not evenly distributed on opposite sides of the building.
o Total length of openings at each level does not have a minimum in the following case:
Where they are evenly distributed on opposite sides of the building.
® [nterior walls are to be open as follows:
o Open area to be > 20% of the wall area.
o Open area to be evenly distributed.

406.3.4 Uses
® Limited mixed uses are permitted in an open parking garage building.

Note: The following sections are cited as governing the mixed uses permitted:
402.7.1, “Attached garage.”
406.3.13, “Prohibitions.”
508.1, "General."
509.3, “Group S-2 enclosed parking garage with Group S-2 open parking garage above.”
509.4, “Parking beneath Group R.”
509.7, “Open parking garage beneath Groups A, I, B, M and R.”

406.3.5 Area and height
® The following is limited for open parking garages:
o Height.
o Area.

Note: Chapter 5, “General Building Heights and Areas,” is cited as governing area and height in S-2.

508.1, “General," is cited as having applicable requirements.
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406.3.5.1 Single use
® Only the following are permitted to be housed in garages governed by this section:
o Private vehicles.
o Any of the following functions restricted as indicated below:
Functions:
Office.
Waiting room.
Toilet rooms.
Restrictions:
At grade level only.
Sum of all areas must be < 1,000 sf.
Separation from the garage is not required.
® In garages with a spiral floor or sloped floor, area is limited as follows:
o The area of the projected plan at any horizontal section is limited to that for a parking tier.
® In garages with a continuous spiral type floor, a tier is defined as follows:
o Each 9'-6" height or portion thereof constitutes a parking tier.
® Parking tier clear heights are governed as follows:
o Height must be > 7' where mechanical parking-access devices are not used.
o Height < 7' is permitted where approved and where mechanical parking-access devices are used.
® Area in Type I construction is not limited.
® Area per tier in permitted construction types other than Type I is as follows:
o Limited to < 50,000 sf.
® Heights of garages are governed as follows:
o Not limited in Type IA construction.
o In other types of construction height is limited as indicated in the following table:

Table 406.3.5.1 Height Limits of Open Parking Garages

Height of garages Height of garages
Type of Height of garages with mechanical access ~ with mechanical access
construction with ramp access without sprinklers with sprinklers
1B 12 tiers 12 tiers 18 tiers
ITA 10 tiers 10 tiers 15 tiers
1B 8 tiers 8 tiers 12 tiers
v 4 tiers 4 tiers 4 tiers

Source: IBC Table 406.3.5.

Note: The following are cited as governing garage height and area:
IBC Table 406.3.5, “Open Parking Garages Area and Height.”
406.3.6, “Area and height increases.”
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406.3.6 Area and height increases (part 1 of 2)
® Area is unlimited in garages with the following characteristics:
o Type II construction.

o Opening on each side must be > 50% of the inside wall area uniformly distributed on each side.

o Building height < 75'.
o Every point on the tier must be < 200" horizontally from any of the following openings:
Openings as defined above.
Certain natural ventilation openings including the following:
Such openings may be in courts that are > 20" wide for the full width of the opening.

Note: 406.3.3.1, “Openings,” is cited as defining qualifying natural ventilation openings.

® For garages with the following openings, height and area limitations are indicated below:
o Openings:
> 3/4 of the building perimeter must have sides open.
A side that is open must have > 50% of its area open as measured inside the wall.
An open side must have its openings uniformly distributed along its length.
o Area per tier:
Area is unlimited for garages of Type I construction.
Area per tier for other permitted construction types is limited as follows:
Where 3/4 of the building perimeter is open, area must be < 62,500 sf.
Where all the building perimeter is open, area must be < 75,000 sf.
o Height:
Height is unlimited for garages of Type IA construction.
Height limitations for other construction types are listed below:

Table 406.3.6a Increased Height Limits of Open Parking Garages

Height of garages with Height of garages with

Type of Height of garages mechanical access mechanical access
construction with ramp access without sprinklers with sprinklers
1B 13 tiers 13 tiers 19 tiers
ITA 11 tiers 11 tiers 16 tiers
1IB 9 tiers 9 tiers 13 tiers
v 5 tiers 5 tiers 5 tiers

® For the following conditions, tier area limits may be increased as indicated below:
o Conditions:
Garage height must be less than the maximum otherwise permitted.
Openings must be located on > 3 sides of the garage.
Openings must a clear height > 2'-6".
Openings must extend for > 80% of the length of each side where they are located.
Every point on the tier must be < 200" measured horizontally from such an opening.
Openings must face one of the following:
Street > 30" wide for the full opening length.
Yard > 30" wide for the full opening length and have access to a street.
Standpipes are required on each such tier.
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Note: IBC Table 406.3.5, “Open Parking Garages Area and Height,” is cited as listing area and height.
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406.3.6 Area and height increases (part 2 of 2)
o Tier areas are limited only by the total garage areas indicated in the following tables:

Table 406.3.6b Limitations for Total Garage Area with Ramp Access

Type of Height of garage

construction with ramp access Total garage area
ITA <9 tiers <500,000 sf
1IB <7 tiers < 400,000 sf
v < 3 tiers <200,000 sf

Table 406.3.6c Limitations for Total Garage Area with Mechanical Access

Type of Height of garage
construction with mechanical access Total garage area

Without sprinklers:

IIA <9 tiers < 500,000 sf

1B <17 tiers < 400,000 sf

v < 3 tiers <200,000 sf
With sprinklers:

ITIA < 14 tiers < 750,000 sf

1IB <11 tiers < 600,000 sf

v < 3tiers <200,000 sf

406.3.7 Fire separation distance
® Exterior walls and openings must have fire resistance as required for other building types based on the
following conditions:
o Construction type.
o Occupancy.
o Fire separation distance.

Note: The following are cited as the source of requirements for the components above:
IBC Table 601, “Fire-Resistance Rating Requirements for Building Elements.”
IBC Table 602, “Fire-Resistance Rating Requirements for Exterior Walls Based on Fire
Separation Distance.”

® The distance required between a garage and its property lines is similar to that for any building type
based on the following:
o The fire resistance of exterior walls and openings.
o Construction type.
o Occupancy.
o Fire separation distance.

Note: The following are cited as sources for determining distance to property line:
IBC Table 602, “Fire-Resistance Rating Requirements for Exterior Walls Based on Fire
Separation Distance.”
Section 705, “Exterior Walls.”
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406.3.8 Means of egress
® Exit stairways are governed as follows:
o Where only parking attendants have access:
> 2 exit stairways are required.
Exit stairways must be > 3' wide.
o Where persons other than parking attendants have access:
Means of egress requirements applicable to the occupancy apply.

Note: Chapter 10, “Means of Egress,” is cited as governing open parking garages.

® Lifts are governed as follows:
o May be provided for employee use only.
o Must be enclosed by noncombustible materials.

406.3.9 Standpipes
® Standpipes are required in open parking garages as for any building type based on the following:
o Building height.
o Building area.
o Occupant load.
o Nature of building.

Note: Chapter 9, “Fire Protection Systems,” is cited as governing standpipes.

406.3.10 Sprinkler systems
® Where sprinklers are required in open parking garages, the following applies:
o They must comply with requirements similar to those for most other occupancies.

Note: Chapter 9, “Fire Protection Systems,” is cited as governing sprinklers.

406.3.11 Enclosure of vertical openings
® This section addresses open parking garages.
® Where the public has access, the following applies:
o Vertical openings must be enclosed as required for means of egress.
® Where only parking attendants have access:
o > 2 exit stairways are required.
o Exit stairways must be > 3' wide.
® Lifts must be enclosed by noncombustible materials.
® Other vertical openings are not required to be enclosed.

Note: 406.3.8, “Means of egress,” is cited as governing vertical openings and is partially summarized

above.

406.3.12 Ventilation
® In open parking garages more ventilation than that provided by required openings is not required.

Note: 406.3.3.1, “Openings,” is cited as the source of requirements for openings.
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406.3.13 Prohibitions
® The following uses are not permitted in open parking garages:

o Vehicle repairs.

o Parking of the following vehicles:
Buses.
Trucks.
Similar vehicles.

o Partial or complete closing of required openings in exterior walls as follows:
By tarpaulins.
By any other means.

o Dispensing fuel.

406.4.1 Heights and areas
® This section addresses enclosed parking garages.
® Garages and parts of garages that do not qualify as an open parking garage are governed as follows:
o They must meet height and area limitations based on construction type.
® Parking is permitted on the roofs of enclosed parking garages.

Note: IBC Table 503, “Allowable Building Heights and Areas,” is cited as governing the heights and
areas of these garages as modified by Section 504, “Building Height,” Section 506, “Building
Area Modifications,” and Section 507, “Unlimited Area Buildings,” as applicable.

406.4.2 Ventilation
® Mechanical ventilation is required for enclosed parking garages.

Note: The International Mechanical Code is cited as the source governing such ventilation.

406.5.1 Construction
® Motor fuel-dispensing facilities are governed by the following:
o This section series.
o Other standards.

Note: The f ollowing are cited as governing motor fuel-dispensing facilities:
The International Fire Code.
406.5.1, “Construction.”
406.5.2, “Vehicle fueling pad.”
406.5.3, “Canopies.”
406.5.3.1, “Canopies used to support gaseous hydrogen systems.”

406.5.2 Vehicle fueling pad
® Vehicle fueling pads must be of one of the following materials:
o Concrete without a coating.
o Other approved paving with the following property:
With a resistivity < 1 megohm as follows:
Resistivity to be measured by the specified method.

Note: EN 1081, “Resilient Floor Coverings — Determination of the Electrical Resistance,” is cited as
the specified method for determining resistivity.
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406.5.3 Canopies

® This section addresses canopies over fuel dispensing pumps.
® Canopies and canopy supports must be constructed of one or more of the following:
o Noncombustible materials.
o Fire-retardant-treated wood.
o Heavy timber as follows:
Sizes must comply with Type IV construction.
o Construction having a 1-hr fire-resistance rating.

Note: Chapter 23, “Wood,” is cited as the source of requirements for fire-retardant-treated wood.

® Combustible materials at canopies must comply with one of the following:
o They must be shielded from the pumps by one or more of the following:
Noncombustible materials.
Heavy timber as follows:
Sizes must comply with Type IV construction.
o Plastics are governed as follows:
Must be covered by one of the following:
Aluminum > 0.010" thick.
Corrosion-resistant steel with a base metal thickness > 0.016".
Must be tested in the same form as installed as follows:
Must have a flame spread < 25.
Must have a smoke-developed index < 450.
Must have a self-ignition temperature > 650° F.

Note: The following are cited as the standards with which the plastics must comply:

ASTM D 1929, “Standard Test Method for Determining Ignition Temperature of Plastics.”

One of the following requires compliance:

UL 723, "Standard for Test for Surface Burning Characteristics of Building Materials."

ASTM E 84, “Standard Test Method for Surface Burning Characteristics of Building
Materials.”

o Light-transmitting plastics are governed as follows:
Panels must be located > 10' from any building on the same property.
Panels must face yards or streets > 40' wide on other sides.
Total area of all panels must be < 1,000 sf.
Area of a single panel must be < 100 sf.
® Canopy height is governed as follows:
o Clear height in the drive area must be > 13'-6".
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407.2 Corridors
® The enclosure of Occupancy I-2 corridors is governed as follows:
o Each corridor must be continuous to an exit.
o Corridors may be open to the spaces indicated below where design and construction meet minimum
requirements for fire safety:

Waiting areas.
Nurses’ stations.
Mental health treatment areas.
Gift shops.

o Otherwise, corridors must be separated from other spaces for purposes of smoke protection.

Note: The following are cited as sources of requirements for space opening to a corridor:
407.2.1, “Waiting and similar areas,” which addresses waiting rooms.
407.2.2, “Nurses’ stations.”
407.2.3, “Mental health treatment areas.”
407.2.4, “Gift shops.”
407.3, “Corridor walls,” for walls required to separate corridors from other spaces.

407.2.1 Waiting and similar areas
® Waiting and similar areas may be open to a corridor only where all of the following apply:
o The areas may not be used for the following:
Patient sleeping rooms.
Treatment rooms.
Hazardous uses.
Incidental uses having their own separation requirements.

Note: 508.2, “Accessory occupancies,” is cited as a source of requirements for incidental use areas and
identifies areas that may not open to a corridor.

o The area must be constructed as corridors are required to be constructed.
o The area must be protected by a fire detection system.
o One of the following is required for a smoke compartment open to a corridor:
The corridor must be protected by a fire detection system.
The entire smoke compartment must be protected by quick-response sprinklers.
o Access to required exits may not be obstructed by the layout of the area.

Note: The following are cited as sources of requirements for this section:
Section 907, “Fire Alarm and Detection Systems,” governs the fire detection systems.
903.3.2, “Quick-response and residential sprinklers,” governs these sprinklers.
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407.2.2 Nurses’ stations
® The following areas may be open to corridors where they have all the characteristics listed below:
o Areas:
Doctors’ spaces.
Nurses’ spaces.
o Required characteristics:
Use of areas:
Charting.
Communications.
Related clerical work.
Construction of areas:
Areas must be constructed according to requirements for the corridor.

407.2.3 Mental health treatment areas
® Where any of the following spaces are open to the corridor, they must comply with all the requirements
listed below:
o Spaces:
Spaces housing patients who are not capable of self-preservation.
Group meeting spaces.
Multipurpose therapeutic spaces.

Note: 508.2.5, “Separation of incidental accessory occupancies,” is cited as identifying spaces which
are prohibited from being open to corridors and, thus, are not addressed by this section.

o Requirements:
Each smoke compartment is limited to 1 such space open to the corridor.
Space must have continuous supervision by staff.
Each space must be < 1,500 sf.
Space layout does not obstruct access to required exits.
Walls and ceilings are constructed as corridors are required to be constructed.
Space must have a fire detection system.

Note: Section 907.2, “Where required—new buildings and structures,” is cited as the source of
requirements for the fire detection system required by this section.

407.2.4 Gift shops
® Gift shops may be open to the corridor where all of the following apply:
o The gift shop must be < 500 sf.
o The gift shop must be sprinklered.
o The gift shop storage area must be sprinklered.

Note: 508.2.5, “Separation of incidental accessory occupancies,” is cited as having applicable
requirements.

407.3 Corridor walls
® Corridor walls must be smoke partitions.

Note: Section 711, “Smoke Partitions,” is cited as governing these partitions.
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407.3.1 Corridor doors
® This section governs corridor doors in Occupancy I-2.
® Doors as follows must meet protection requirements consistent with the fire-resistance rating of the walls:
o Doors in walls enclosing the following:
Incidental use spaces.
Vertical opening.
Exits.

Note: 508.2.5, “Separation of incidental accessory occupancies,” is cited as the source listing incidental
areas requiring protected doors.
715.4, “Fire door and shutter assemblies,” is cited as the source of protection requirements for
doors in fire-resistance-rated walls.

® Doors in other corridor walls are governed as follows:
o A fire-protection rating is not required.
o Self-closing devices are not required.
o Automatic closing devices are not required.
o Doors must limit the transfer of smoke.
o Positive latching is required.
o Roller latches are prohibited.

407.3.2 Locking devices
® The following locking devices in Occupancy I-2 are governed as indicated below:
o Locking devices:
Those restricting access to the patient room from the corridor.
Those operable only by staff from the corridor side.
o Requirements:
In mental health facilities:
Such locks may restrict the means of egress for patient rooms.
In other facilities:
Such locks may not restrict the means of egress for patient rooms.

407.4 Smoke barriers
® This section addresses the requirement for smoke barriers in Occupancy I-2.
® The following stories must be divided as indicated below:
o Stories:
Where patients sleep.
Where patients receive treatment.
Other stories where the occupant load is > 50.
o Requirements:
Story must be divided by smoke barriers.
Story must have > smoke compartments:
Area of compartment must be < 22,500 sf.
Travel in the compartment is limited as follows:
From any point to a smoke-barrier door must be < 200'.

Note: Section 710, “Smoke Barriers,” is cited as the source of requirements for such components.
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407.4.1 Refuge area
® This section addresses refuge area requirements in smoke compartments of Occupancy I-2.
® The area required for refuge in a smoke compartment is computed as follows:
o For floors where patients are confined to a bed or litter:
Refuge area required per patient is > 30 sf:
Patient count includes only those from the adjoining compartment.
o For floors where patients are not confined to a bed or litter:
Refuge area required per occupant is > 6 sf:
Occupant count includes only those from the adjoining compartment.

® The refuge area required in smoke compartments is to be distributed in one or more of the following
locations:

o Corridors.

o Patient rooms.

o Treatment rooms.

o Lounges.

o Dining areas.

o Other low-hazard areas.
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Note: The area required for refuge is in addition to the area required to meet means of egress minimums.

407.4.2 Independent egress
® This section addresses means of egress from smoke compartments in Occupancy I-2.
® Each smoke compartment requires a means of egress as follows:
o Egress may not return to the compartment of origin.

407.4.3 Horizontal assemblies
® Smoke barriers that are required by this section are governed as follows:
o Horizontal assemblies supporting the barriers must inhibit the passage of smoke.

Note: 712.9, “Smoke barrier,” is cited as governing horizontal assemblies supporting smoke barriers.

407.5 Automatic sprinkler system
® Smoke compartments with patient sleeping units must be sprinklered as follows:
o Using one of the following approved systems:
Quick-response sprinklers.
Residential sprinklers.

Note: 903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing the sprinklers.
903.3.2, “Quick-response and residential sprinklers,” is cited as governing this type sprinkler.
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407.6 Fire alarm system
® The following locations require an automatic fire detection system:
o Corridors in intermediate-care nursing homes.
o Corridors in skilled nursing facilities.
o Corridors in detoxification facilities.
o Spaces open to corridors.

Note: 407.2, “Corridors,” is cited as defining spaces permitted to be open to corridors.

® Corridor smoke detection is not required for either of the following conditions:
o Condition 1:
Where patient sleeping units have smoke detectors as follows:
With an audible alarm at the nurses’ station.
With a visual alarm at the nurses’ station.
With a visual display on the corridor side of each sleeping unit.

Note: UL 268, “Smoke Detectors for Fire Protective Signaling Systems,” is cited as the standard
governing these smoke detectors.

o Condition 2:
Where patient sleeping units have doors equipped with the following:
Automatic closing devices as follows:
With integral smoke detectors:
Located on the room side.
Installed according to their listing.
That perform the necessary alert.
® Certain hospital corridors and spaces open to corridors require smoke detection.

Note: 407.2, “Corridors,” is cited as identifying the locations where smoke detection is required.

407.8 Secured yards
® Yard areas may be secured as follows where the conditions listed below exist:
o Security:
Surrounded by fencing.
Gates provided with locks.
o Required conditions:
The following safe dispersal area must be provided:
The area must be located as follows:
Between the building and the fencing.
> 50' from the building.
The following net area must be provided for each patient:
30 sf for the following:
Bed patients.
Litter patients.
6 sf for the following:
Ambulatory patients.
Occupants who are not patients.
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408.1 General
® Occupancy I-3 must comply with the following:
o This section.
o Other applicable sections of the code.

Note: 308.4, “Group I-3,” is cited as a section applicable to this occupancy.

408.2 Other occupancies
® The following applies where an I-3 space occurs in an area with a different occupancy designation:
o The larger area must meet requirements for its occupancy designation.
o The following applies where means of egress must be locked for security purposes:
The release of occupants must be possible at all times.
® Where means of egress from the following I-3 occupancies pass through other use designations, the
requirements indicated below apply:
o I-3 occupancies:
Detention.
Correctional.
o Requirements:
Egress through a horizontal exit into an occupancy that does not meet I-3 egress requirements is
permitted as follows:
The other occupancy must meet its own egress requirements.
The other occupancy may not be an H occupancy.
In all other cases the means of egress must comply with I-3 requirements.

408.3 Means of egress
® Means of egress for [-3 occupancies are governed by the following:
o This section governs those aspects addressed.
o Other code requirements govern aspects not addressed in this section.

Note: Chapter 10, “Means of Egress,” is cited as governing egress issues not covered in this section.

408.3.1 Door width
® Resident sleeping-unit doors must have a clear width of > 2'-4".

408.3.2 Sliding doors
® Horizontal sliding doors in an Occupancy I-3 means of egress are governed as follows:
o Doors must fully open under the following conditions:
With an opening force < 50 1bs in either of the following circumstances:
Simultaneously with a force < 50 1bs applied L to the door.
With no other force applied to the door.

408.3.3 Guard tower doors
® Guard towers may be accessed through the floor by the following:
o An access panel with the following dimensions:
Area > 16 sf.
All dimensions > 2'.
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408.3.4 Spiral stairways
® Spiral stairs may be used in Occupancy I-3 for staff operational purposes.

Note: 1009.9, “Spiral stairways,” is cited as governing such stairs.

408.3.5 Ship ladders
® Ship ladders may serve in a means of egress from the following:
o Control rooms.
o Elevated facility observation rooms.

Note: 1009.11, “Ship ladders,” is cited as governing these components.

408.3.6 Exit discharge
® Exits may discharge from an I-3 occupancy into the following area:
o Courtyard as follows:
Fenced or walled.
Enclosed yard must accommodate all occupants in a zone as follows:
Zone to be located > 50' from the building.
Size of zone must provide > 15 sf per person.

408.3.7 Sallyports
® Sallyports may be located in an Occupancy I-3 means of egress as follows:
o Where unobstructed travel through them is possible during emergencies.

408.3.8 Exit enclosures
® An exit enclosure of an I-3 occupancy may have glazing where all the following conditions apply:
o Only one required exit enclosure per building may have glazing.
o Glazing is permitted only in the following:
In doors at landings.
In interior walls at landings serving enclosure access.
o Stairway is limited to serving < 4 floor levels.
o Doors must be fire doors with the larger fire-protection rating of the following:
> that required for the fire-resistance rating of their wall.
> 3/4 hour.
o Total glazed area at each floor must be < 5,000 sq in.
o Individual panels of glazing must be < 1,296 sq in.
o Sprinklers must protect both sides of the glazing by wetting the entire surfaces.
o Glazing must be in a gasketed frame as follows:
Frame must be able to deflect prior to sprinkler activation without breaking the glass.
o Obstructions such as the following are not allowed between the sprinklers and the glazing:
Curtains and curtains rods.
Drapes and drapery traverse rods.
Similar obstructions.

Note: 715.4, “Fire door and shutter assemblies,” is cited as the source of fire-protection ratings for fire

doors as based on the fire-resistance rating of their walls.
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408.4.1 Remote release
® In Occupancy I-3, remote control of locks is not required where all the following apply:
o In restraint condition 4.
o Locks that must be opened to move occupants to an area of refuge from a smoke compartment are
governed as follows:
They must number < 10.
The number of separate keys needed for all the locks is limited to < 2.
Movement of all occupants to the area of refuge must be possible in < 3 minutes.
® Otherwise, locks on required doors in a means of egress of Occupancy I-3 must have a remote release
capability as follows:
o Devices activating lock releases must be in a location remote from the resident living areas.
o Locks preventing egress in the following conditions of restraint must meet the requirement indicated
below:
Conditions of restraint:
Condition 3.
Condition 4.
Requirement:
Locks must be releasable in <2 minutes as follows:
By the minimum staff available.
At any time.

408.4.2 Power-operated doors and locks
® Emergency power for the following door mechanisms is not required in Occupancy I-3 for the conditions
indicated below:
o Mechanisms:
Power-operated sliding doors.
Power-operated locks for swinging doors.
o Conditions:
In Occupancy I-3 restraint condition 4:
<10 locks must be opened to move occupants to an area of refuge.
< 2 separate keys are needed for all the locks.
Movement of all occupants to the area of refuge must be possible in < 3 minutes.

Note: The exception to 408.4.1, “Remote release,” is cited as applicable and is summarized above.

® Otherwise, the following door mechanisms must comply with requirements indicated below:
o Mechanisms:
Power-operated sliding doors.
Power-operated locks for swinging doors.
o Requirements:
Manual release mechanism at the door must be provided.
One of the following must be provided:
Remote mechanical release for the door mechanisms.
Emergency power to door mechanisms.
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408.4.3 Redundant operation
® In Occupancy I-3, the following mechanisms must have the redundant systems listed below:

o Locks:
Remote release, mechanically operated sliding doors.
Remote release, mechanically operated locks.

o Redundant systems:
Mechanically operated release mechanism at each door.
Redundant remote release mechanism.

408.4.4 Relock capability
® Doors in Occupancy I-3 that are unlocked remotely in an emergency are governed as follows:
o Doors may not relock automatically upon closing without the following action:
Specific action is required at the control location to permit relocking.

408.5.1 Floor openings
® Openings in floors in housing units are governed as follows:
o They need not have an enclosure where all the following conditions exist:

Staff can supervise the entire occupied area due to its openness.

The means of egress can accommodate all occupants from the following:
All interconnected cell tiers and areas.

The vertical distance between the following is < 23":
Lowest and highest cell tier floor levels.

Egress between the following may not require travel on > 1 additional floor level in the housing unit:
From any part of a cell tier to an exit or exit access door.

408.5.2 Shaft openings in communicating floor levels
® This section addresses plumbing chases serving the following:
o Cells within a residential housing area stacked vertically.
® Such chases do not require enclosure in the following case:
o Where floor openings are permitted between floor levels open to each other.

Note: 408.5.1, “Floor openings,” is cited as permitting certain floor openings.

408.6 Smoke barrier (part 1 of 2)
® This section addresses the division of Occupancy I-3 stories into smoke compartments.
® Spaces with the following characteristics are not required to be protected by smoke barriers:
o Spaces must exit directly to one of the following locations:
A public way.
A building separated from resident housing by one of the following:
Construction with a fire-resistance rating > 2 hours.
50" of open space.
A secure yard or court with a holding space as follows:
Holding space provides > 6 sf per occupant including the following:
Staff.
Residents.
Visitors.
Holding space is located > 50' from resident housing.
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o The locking methods for doors in the exit system must meet the following:

Restraint-condition requirements for the space.
® Otherwise, each of the following stories must be subdivided as indicated below:

o Stories:
Where residents sleep.
With an occupant load > 50 persons.

o Division requirements:
Each story must be divided into > 2 smoke compartments by smoke barriers.

Note: The following are cited as governing these components.
408.8, “Subdivision of resident housing areas.”
Section 710, “Smoke Barriers.”

408.6.1 Smoke compartments
® Smoke compartments in Occupancy I-3 must have the following characteristics:

o Number of residents in each compartment must be < 200.

o Travel distance between the following must be < 150"
Any room door required for exit access.
The nearest door in a smoke barrier.

o Travel distance between the following must be <200':
Any point in the smoke compartment.
The nearest door in a smoke barrier.

408.6.2 Refuge area
® This section addresses refuge areas in Occupancy I-3 smoke compartments.
® A refuge area is required in each smoke compartment as follows:
o > 6 sfis required for each occupant seeking refuge.
o The occupant count for computing refuge area is based on the following:
The occupant load of the adjacent smoke compartment.
o The occupant count for computing refuge area does not include the following:
Original occupants in the smoke compartment housing the refuge area.
o The refuge area must be immediately available for occupation in a fire emergency.
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Note: The required refuge area is in addition to the area required for the original occupants of the smoke

compartment.

408.6.3 Independent egress
® This section addresses smoke compartments formed by smoke barriers in Occupancy I-3.
® A means of egress is required from each smoke compartment as follows:

o Means of egress may not require occupants to return to the smoke compartment which they departed.
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408.7 Security glazing
® This section addresses the following assemblies in Occupancy I-3 having a fire-resistance rating of 1 hr:
o Fire barriers.
o Fire partitions.
o Smoke barriers.

Note: The following are cited as governing the assemblies addressed by this section.
Section 707, “Fire Barriers.”
Section 709, “Fire Partitions.”
Section 710, “Smoke Barriers.”

® Security glazing is allowed in windows and doors of the assemblies where all of the following exist:
o Each glazed area is < 1,296 sq in.
o Glazing is protected by sprinklers on both sides as follows:
Upon activation sprinklers spray water on the whole surface subject to fire.
o Glazing is mounted in a gasketed frame as follows:
The system will deflect without breaking the glass before the sprinklers activate.
o Obstructions, such as the following, are not located between the sprinklers and the glazing:
Curtain rods.
Drapery traverse rods.
Curtains.
Drapes.
Similar elements.

408.8.1 Occupancy Conditions 3 and 4
® This section addresses the separation required in Occupancy I-3 restraint conditions 3 and 4.
® Where travel distance on the following routes is > 50', the requirement indicated applies:
o Route:
Beginning in a sleeping area.
Passing through the common space.
To a corridor.
o Requirement:
Common spaces and adjacent sleeping areas must be separated as follows:
By a smoke-tight partition.

408.8.2 Occupancy Condition 5

® This section addresses separations required in Occupancy I-3 restraint condition 5.

® Each sleeping area must be separated from the following adjacent spaces by smoke-tight partitions:
o Other sleeping areas.
o Corridors.
o Common spaces.

® A smoke-tight partition must separate the following areas from each other:
o Corridor.
o Common space.
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408.8.3 Openings in room face

® This section addresses sleeping rooms in Occupancy I-3 restraint conditions 2, 3, 4, and 5.

® Openings in the solid face of sleeping rooms must meet the following requirements:
o Area of openings includes the following:
Grilles.

Food passages.
Door undercuts.
All other openings.
o Area of all openings combined is limited to < 120 sq in.
o Openings must be located < 3' above the floor.
o In restraint condition 5, openings must be closeable from the room side.

408.8.4 Smoke-tight doors

® Doors in smoke-tight partitions are governed as follows:
o Doors must be substantial.

o Doors must resist the passage of smoke.

o The following are not required on cell doors:
Latches.

Door closers.

Note: Section 408.8, “Subdivision of resident housing areas,” is cited as identifying partitions that must
be smoke-tight.

408.9 Windowless buildings

® A windowless building or part of a building is defined as having one or more of the following
characteristics:

o The building has windows that do not open.

o The building has windows that are not readily breakable.
o The building does not have windows.

® Each windowless building requires an engineered smoke control system as follows:
o Must be capable of removing smoke from the windowless smoke compartment where the fire occurred.

Note: Section 909, “Smoke Control Systems,” is cited as the source of requirements for ventilating smoke
control compartments.

81



82 ILLUSTRATED 2009 BUILDING CODE HANDBOOK

410 Stages and Platforms

410.2 Definitions
® Fly gallery
o A floor level above a stage:
For the movement of scenery.
For controlling other stage effects.
® Gridiron
o Structural framing over a stage supporting equipment:
For hanging and flying scenery.
For supporting other stage effects.
® Pinrail
o A rail on or above a stage:
For holding belaying pin to which lines are fastened.
® Platform
o A raised area within a building.
o Used for any of the following purposes:
Worship.
Music.
Plays.
Entertainment.
Head table for special guests.
Lecturers or speakers.
Boxing ring.
Wrestling ring.
Theater-in-the-round stage.
Similar activities.
o None of the following devices are present:
Overhead hanging curtains.
Drops.
Scenery.
Stage effects other than lighting and sound.
o A platform installed for < 30 days is a temporary platform.
® Proscenium wall
o A wall between the stage and either of the following:
Auditorium.
Assembly seating area.
® Stage
o A space in a building used for either of the following:
Entertainment.
Presentations.
o Includes the following elements:
Overhead hanging curtains.
Drops.
Scenery.
Stage effects besides the following:
Lighting.
Sound.
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410.3.1 Stage construction
® Stage floors may be constructed as follows where all the conditions indicated below apply:
o Construction:
Wood deck.
Nominal thickness > 2".
o Conditions:
Stage is separated from other areas.
Stage floor construction is one of the following types:
Type 1IB, Type IV.

Note: 410.3.4, “Proscenium wall,” is cited as governing the separation of the stage from other areas
in this case.

® A stage floor is not required to have a fire-resistance rating where all of the following conditions apply:
o Building is one of the following construction types:
Type IIA, Type 1IIA, Type VA.
o The space below the stage is provided with the following:
An automatic fire-extinguishing system.

Note: The following are cited as governing the options for the fire-extinguishing system required above:
Section 903, “Automatic Sprinkler Systems.”
Section 904, “Alternative Automatic Fire-Extinguishing Systems.”

® Stage finished floors may be constructed out of one of the following materials where the condition below
applies:
o Materials:
Wood.
Approved noncombustible materials.
o Condition:
Openings in stage floors must have trap doors with the following characteristics:
Tight fitting with approved safety locks.
Solid wood.
® In all other cases, stages must be constructed as follows:
o Using materials required for the building construction type.

410.3.1.1 Stage height and area
® Stage area is measured including the following:
o Performance area.
o Spaces adjacent to performance area as follows:
Not separated by fire-resistance-rated construction.
Backstage.
Support areas.
® Stage height is measured from the lowest point on the stage floor to the following:
o The highest point on the underside of one of the following:
Roof deck or floor deck above the stage.
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410.3.2 Galleries, gridirons, catwalks and pinrails
® Floors of the following may be constructed out of any approved material:
o Fly galleries.
o Catwalks.
® Materials for beams supporting only the following elements are governed as indicated below:
o Elements:
Theater equipment:
Portable.
Fixed.
Gridirons.
Galleries.
Catwalks.
o Beam materials:
Must be approved.
Must meet requirements of the construction type for the building.
Are not required to have a fire-resistance rating.
® For application of code requirements, the following elements do not constitute any of the components
listed below:
o Elements:
Fly galleries.
Gridirons.
Catwalks.
o Components:
Floors
Mezzanines
Stories
Levels

410.3.3 Exterior stage doors
® Where protection is required for the following openings, the requirement below applies:
o Openings:
Exterior exit doors from the stage.
o Requirement:
Such doors must be fire doors.

Note: Section 715, “Opening Protectives,” is cited as governing fire doors as required above.

® The following exterior openings from a stage are governed as indicated below:
o Openings:
Exterior exit doors.
Exterior doors for loading and unloading.
o Requirements:
Vestibules required as follows:
Where doors may be open while the theater is occupied.
To prevent air drafts into the auditorium.
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410.3.4 Proscenium wall
® The following applies where stage height is > 50"
o All areas of the stage must be separated from the seating area as follows:
By a proscenium wall as follows:
Wall must have a fire-resistance rating > 2 hr.
Wall must be continuous between the foundation and roof.

410.3.5 Proscenium curtain
® This section applies to assembly areas with a proscenium wall required to have a fire-resistance rating.
® One of the following is required:
o An approved water curtain for the stage opening.
o A fire curtain of approved material for the stage opening.
o One of the following where audience seating design is not based on a smoke protection system:
A smoke control system.
A natural ventilation system designed to maintain smoke > 6' above the means of egress floor.

Note: 903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing water curtains.
NFPA 80, "Fire Doors and Other Opening Protectives," is cited as governing fire curtains.
1028.6.2, "Smoke-protected seating," is cited as describing smoke-protected seating design.
Section 909, "Smoke Control Systems," is cited as governing smoke control systems.

410.3.6 Scenery
® Materials for stage sets and scenery are governed as follows:
o Combustible materials must be flame resistant.
o Foam plastics are not addressed in this section.

Note: The following are cited as governing the above listed materials as indicated:
NFPA 701, “Standard Methods of Fire Tests for Flame-Propagation of Textiles and Films,” for
combustible materials.
Section 806, “Decorative Materials and Trim,” for combustible materials.
Section 2603, “Foam Plastic Insulation,” for foam plastics.
The International Fire Code for combustible materials and foam plastics.
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410 Stages and Platforms

410.4 Platform construction
® Fire-retardant-treated wood may be used for platforms where all the following conditions are present:
o The building is of one of the following types of construction:
Type I, Type 11, Type IV, and the following apply:
The platform is < 30" above the main floor.
The platform is < 1/3 the room area.
The platform is < 3,000 sf.
® In other cases, materials must meet requirements for the building construction type.
® Platform floors must have a fire-resistance rating > 1 hr in the following case:
o Where the space under the floor is used for any of the following:
Storage.
Purpose other than the following:
Equipment.
Wiring.
Plumbing.
o The underside of the platform floor need not be protected in the following case:
Where the space under the floor is used only for the following:
Equipment.
Wiring.
Plumbing.

410.4.1 Temporary platforms
® This section addresses platforms installed for < 30 days.
® Any material allowed by the code may be used for temporary platforms.
® The space under a temporary platform and above the building floor is not permitted to be used for any
purposes except the following service to platform equipment:
o Plumbing.
o Electrical wiring.

410.5.1 Separation from stage
® Stages must be separated from the following spaces according to stage height as indicated below:
o Spaces:
Dressing rooms.
Scene docks.
Property rooms and storerooms.
Workshops.
Compartments appurtenant to the stage.
Other parts of the building.
o Stage height > 50' requires separation by the following:
Fire barriers and/or horizontal assemblies with a fire-resistance rating > 2 hrs.
o Stage height < 50' requires separation by the following:
Fire barriers and/or horizontal assemblies with a fire-resistance rating > 1 hr.

Note: The following are cited as governing the separating assemblies:
Section 707, “Fire Barriers.”
Section 712, “Horizontal Assemblies.”
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410 Stages and Platforms
410.5.2 Separation from each other
® The following spaces must be separated from each other as indicated below:
o Spaces:
Compartments appurtenant to the stage Property rooms Storerooms
Dressing rooms Scene docks Workshops

o Separation:
Fire barriers and/or horizontal assemblies with a fire-resistance rating > 1 hr.

Note: The following are cited as governing the separating assemblies:
Section 707, “Fire Barriers.”
Section 712, “Horizontal Assemblies.”

410.5.3 Stage exits

® > | approved means of egress is required from the following locations:
o Each side of the stage.
o Each side of the space under the stage.

® > | means of escape is required from the following locations:
o Each fly gallery.
o The gridiron.

® The gridiron may have one of the following access devices to a scuttle in the stage roof:
o Steel ladder.
o Alternating tread stairway.
o Spiral stairway.

410.6 Automatic sprinkler system
® Sprinklers are not required under stages areas with all of the following characteristics:
o The space has a clear height < 4.
o The space is used only for storage of tables and chairs.
o Concealed space is separated from other spaces by Type X gypsum board > 5/8" thick.
® Sprinklers are not required for stages with all of the following characteristics:
o Stages with < 1,000 sf.
o Stages < 50' in height as follows:
Where the following are not retractable vertically:
Curtains and scenery.
Other combustible hangings.
o Combustible hangings are limited to the following:
One main curtain.
Borders and legs.
One backdrop.
® Sprinklers are not required for stages for portable orchestra enclosures.
® Otherwise, stages require an automatic fire-extinguishing system in the following locations:
o Under the roof and gridiron.
o Under all catwalks and galleries over the stage.
o In spaces accessory to the stage as follows:
Dressing rooms and performer lounges.
Shops and storerooms.

87



88 ILLUSTRATED 2009 BUILDING CODE HANDBOOK
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Wichita Transit Storage, Administration, and Maintenance Facility.
Wichita, Kansas. (partial elevation)
Wilson Darnell Mann, P.A., Architects. Wichita, Kansas.
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502 Definitions

502.1 Definitions
® Area, building
o Area within the inside surfaces of the following perimeters as applicable:
Exterior walls.
Exterior walls and fire walls.
o Areas of vent shafts and courts are not included.
o Usable area outside the exterior walls is included where it is under the following:
Roof or floor above.
® Equipment platform
o An unoccupied platform and associated components as follows:
Elevated walkways.
Stairs.
Alternating tread devices.
Ladders.
o Used only for either of the following:
Mechanical systems.
Industrial process equipment.

Note: 505.5, “Equipment platforms,” is cited as governing equipment platforms.

® Grade plane
o Average level of finished grade at the building.
o Points of elevation are taken at the building in the following cases:
Where grade is level to a building facade.
Where grade slopes down to a building facade.
o Where grade slopes away from a building facade, the following apply:
Where the property line is < 6' from the building:
Grade plane is based on the following:
Average level of lowest points between building and property line.
Where the property line is > 6' from the building:
Grade plane is based on the following:
Average level of lowest points < 6' from the building.

Note: When more than 4 corner points are used to determine the grade plane, points should be evenly
distributed along any facade.

Height, building
o Vertical distance between the following levels:
Grade plane.
Roof as follows:
The top of a flat roof.
A level halfway between the highest and lowest points of a sloped roof.
® Mezzanine
o A level or levels between the following:
Floor and ceiling of a story.

Note: Section 505, “Mezzanines,” is cited as governing these levels.
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503.1 General (part 1 of 4)
® Building height and area are limited by this section according to construction type and occupancy.
® Each part of a building enclosed is considered to be a separate building as follows:
o Within the exterior walls.
o Within the exterior walls and fire walls where applicable.
® Height and area limitations are subject to modification in subsequent code sections.

Note: The following are sections potentially modifying the requirements herein:

406.1, “Private garages and carports,” for Occupancy U facilities of this type.
406.3, “Open parking garages,” for Occupancy S-2 facilities of this type.
415.5, “Special provisions for Group H-2 and H-3 occupancies.”
504.2, “Automatic sprinkler system increase.”
506.2, “Frontage increase.”
506.3, “Automatic sprinkler system increase.”
Section 507, “Unlimited Area Buildings.”

IBC Table 503, “Allowable Building Heights and Areas,” is cited as listing building height and
area limits, which are shown in the tables on the following pages.

Section 302, “Classification,” is cited as identifying occupancies.

Section 602, “Construction Classification,” is cited as defining construction type.

Section 706, “Fire Walls,” is cited as governing fire walls.

Case study: Fig. 503.1A. The Occupancy B building is Type IIB construction

and is not sprinklered. A maximum height of 55' and 4 stories is permitted for this
category of building. The building is 2 stories and 38'-4" high, measured to the
average height of the highest roof; thus, it is in compliance with the code regarding
height.

Average height
of highest roof
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Fig. 503.1A. East elevation. Country Club Park Building One. Wichita, Kansas. Gossen Livingston Associates, Inc.,
Architecture. Wichita, Kansas.
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503 General Building Height and Area Limitations

503.1 General (part 2 of 4)

Table 503.1 Maximum Building Height and Area per Story

Type of construction

Occ.  Height 1A 1B ITA 1B MIA 1B v VA VB
Occupancy A: maximum height in stories and feet

A Feet UL 160 65 55 65 55 65 50 40
A-1  Stories UL 5 3 2 3 2 3 2 1
A-2 ! UL 11 3 2 3 2 3 2 1
A-3 ! UL 11 3 2 3 2 3 2 1
A-4 ! UL 11 3 2 3 2 3 2 1
A-5 ! UL UL UL UL UL UL UL UL UL
Occupancy A: maximum area per story in square feet

A-1 SF UL UL 15,500 8,500 14,000 8,500 15,000 11,500 5,500
A-2 ! UL UL 15,500 9,500 14,000 9,500 15,000 11,500 6,000
A-3 " UL UL 15,500 9,500 14,000 9,500 15,000 11,500 6,000
A-4 " UL UL 15,500 9,500 14,000 9,500 15,000 11,500 6,000
A-5 ! UL UL UL UL UL UL UL UL UL
Occupancy B: maximum height in stories and feet

B Feet UL 160 65 55 65 55 65 50 40

B Stories UL 11 5 3 5 3 5 3 2
Occupancy B: maximum area per story in square feet

B SF UL UL 37,500 23,000 28,500 19,000 36,000 18,000 9,000
Occupancy E: maximum height in stories and feet

E Feet UL 160 65 55 65 55 65 50 40

E Stories UL 5 3 2 3 2 3 1 1
Occupancy E: maximum area per story in square feet

E SF UL UL 26,500 14,500 23,500 14,500 25,500 18,500 9,500

(Continued on next page)

Source: IBC Table 503.
UL = unlimited, Occ. = occupancy, SF = square feet.
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503 General Building Height and Area Limitations
503.1 General (part 3 of 4)
Table 503.1—Continued Maximum Building Height and Area per Story

Type of construction
Occ.  Height 1A 1B ITA 1IB 1A 111B v VA VB
Occupancy F: maximum height in stories and feet
F Feet UL 160 65 55 65 55 65 50 40
F-1 Stories UL 11 4 2 3 2 4 2 1
F-2 Stories UL 11 5 3 4 3 5 3 2
Occupancy F: maximum area per story in square feet
F-1 SF UL UL 25,000 15,500 19,000 12,000 35,500 14,000 8,500
F-2 SF UL UL 37,500 23,000 28,500 18,000 50,500 21,500 13,000
Occupancy H: maximum height in stories and feet
H Feet UL 160 65 55 65 55 65 50 40
H-1 Stories 1 1 1 1 1 1 1 1 NP
H-2 " UL 3 2 1 2 1 2 1 1
H-3 " UL 6 4 2 4 2 4 2 1
H-4 " UL 7 5 3 5 3 5 3 2
H-5 " 4 4 3 3 3 3 3 3 2
Occupancy H: maximum area per story in square feet
H-1 SF 21,000 16,500 11,000 7,000 9,500 7,000 10,500 7,500 NP
H-2 " 21,000 16,500 11,000 7,000 9,500 7,000 10,500 7,500 3,000
H-3 " UL 60,000 26,500 14,000 17,500 13,000 25,500 10,000 5,000
H-4 " UL UL 37,500 17,500 28,500 17,500 36,000 18,000 6,500
H-5 " UL UL 37,500 23,000 28,500 19,000 36,000 18,000 9,000
Occupancy I: maximum height in stories and feet
I Feet UL 160 65 55 65 55 65 50 40
I-1 Stories UL 9 4 3 4 3 4 3 2
1-2 " UL 4 2 1 1 NP 1 1 NP
1-3 " UL 4 2 1 2 1 2 2 1
1-4 " UL 5 3 2 3 2 3 1 1
Occupancy I: maximum area per story in square feet
I-1 SF UL 55,000 19,000 10,000 16,500 10,000 18,000 10,500 4,500
1-2 " UL UL 15,500 11,000 12,000 NP 12,000 9,500 NP
I-3 " UL UL 15,000 10,000 10,500 7,500 12,000 7,500 5,000
1-4 " UL 60,500 26,500 13,000 23,500 13,000 25,500 18,500 9,000
(Continued)

Source: IBC Table 503.
UL = unlimited, Occ. = occupancy, SF = square feet, NP = not permitted.
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Case study: Fig. 503.1B. The A A
clothing factory is designated as

Occupancy F-1. It is construction

Type IIB and is not sprinklered.

Consequently, IBC Table 503 limits

the building to 2 stories and 55' in

height. The building is 1 story and

19' to the average height of the roof

surface; thus, it is in compliance

with code requirements.

19'- 0" (Grade plane to average height of roof surface )

-
=1

Fig. 503.1B. Wall section. Garments to Go. Bastrop,
Texas. Spencer Godfrey Architects. Round Rock,
Texas.
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503 General Building Height and Area Limitations
503.1 General (part 4 of 4)
Table 503.1—Continued Maximum Building Height and Area per Story

Type of construction
Occ.  Height 1A 1B ITA 1B 1IA 1IB v VA VB
Occupancy M: maximum height in stories and feet
M Feet UL 160 65 55 65 55 65 50 40
M Stories UL 11 4 2 4 2 4 3 1
Occupancy M: maximum area per story in square feet
M SF UL UL 21,500 12,500 18,500 12,500 20,500 14,000 9,000
Occupancy R: maximum height in stories and feet
R Feet UL 160 65 55 65 55 65 50 40
R-1  Stories UL 11 4 4 4 4 4 3 2
R-2 " UL 11 4 4 4 4 4 3 2
R-3 " UL 11 4 4 4 4 4 3 3
R-4 " UL 11 4 4 4 4 4 3 2
Occupancy R: maximum area per story in square feet
R-1 SF UL UL 24,000 16,000 24,000 16,000 20,500 12,000 7,000
R-2 " UL UL 24,000 16,000 24,000 16,000 20,500 12,000 7,000
R-3 " UL UL UL UL UL UL UL UL UL
R-4 " UL UL 24,000 16,000 24,000 16,000 20,500 12,000 7,000
Occupancy S: maximum height in stories and feet
S Feet UL 160 65 55 65 55 65 50 40
S-1 Stories UL 11 4 2 3 2 4 3 1
S-2 Stories UL 11 5 3 4 3 5 4 2
Occupancy S: maximum area per story in square feet
S-1 SF UL 48,000 26,000 17,500 26,000 17,500 25,500 14,000 9,000
S-2 SF UL 79,000 39,000 26,000 39,000 26,000 38,500 21,000 13,500
Occupancy U: maximum height in stories and feet
U Feet UL 160 65 55 65 55 65 50 40
U Stories UL 5 4 2 3 2 4 2 1
Occupancy U: maximum area per story in square feet
U SF UL 35,500 19,000 8,500 14,000 8,500 18,000 9,000 5,500

Source: IBC Table 503.
UL = unlimited, Occ. = occupancy, SF = square feet.
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503.1.1 Special industrial occupancies
® The following buildings and structures are not required to meet height and area limitations based on
occupancy and construction type:
o Those containing special industrial processes as follows:
Processes requiring large areas and heights to accommodate the following:
Craneways.
Special machinery and equipment.
Rolling mills.
Structural metal fabrication shops and foundries.
Production and distribution of power as follows:
Electric.
Gas.
Steam.

Note: IBC Table 503, “Allowable Building Heights and Areas,” is cited as listing the limitations from
which these buildings are exempt.

503.1.2 Buildings on same lot
® Multiple buildings on the same lot may be considered to be either of the following:
o Separate buildings.
o A single building where all of the following apply:
Height of each building meets the following:
Height limits based on occupancy and construction type as modified.
Sum of areas of the buildings meets the following:
Area limits based on occupancy and construction type as modified.
The individual structures meet applicable code requirements.
The group of structures meet applicable code requirements as a single building.

Note: The following are cited as providing limits for the buildings described above:
IBC Table 503, “Allowable Building Heights and Areas,” provides the base limits.
Section 504, “Building Height,” alters the limits based on conditions.
Section 506, “Building Area Modifications,” alters the limits based on conditions.

503.1.3 Type I construction

® Buildings of Type I construction, which are allowed unlimited height or area based on occupancy and
construction type, are governed as follows:
o These buildings are not subject to the conditions that are required for unlimited or increased height or
area in other cases or construction types.

Note: 504.3, “Roof structures,” is cited as having limitations for unlimited-height buildings which do
not apply here.
503.1.1, “Special industrial occupancies,” is cited as having limitations for unlimited-height
buildings which do not apply here.
Section 507, “Unlimited Area Buildings,” is cited as a source of conditions for unlimited-area
buildings which do not apply here.
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504 Building Height

504.1 General
® Height of the following buildings is unlimited where all of the conditions indicated apply:

o Buildings:
Aircraft hangars.
Aircraft paint hangars.
Buildings in which aircraft are manufactured.

o Conditions:
Automatic fire-extinguishing system is required.
Building is surrounded by public ways or yards as follows:

Width of yard is > 11/2 X building height.

Note: Chapter 9, “Fire Protection Systems,” is cited as governing the fire-extinguishing system above.

® Height limits of other buildings are increased according to this section.

Note: IBC Table 503, “Allowable Building Heights and Areas,” is cited as defining the height limits
subject to increase by this section.

504.2 Automatic sprinkler system increase (part 1 of 4)
® This section does not apply to the following locations:
o Occupancy I-2 buildings or parts of buildings in the following construction types:
Type 1IB, Type 111, Type IV, Type V.
o Occupancy H-1, H-2, H-3, or H-5 buildings or parts of buildings.
o Where sprinklers are used to achieve a 1-hr fire-resistance rating reduction.

Note: Table 601, “Fire-resistance Rating Requirements for Building Elements,” footnote “e” is cited as
defining cases not eligible for height increases specified by this section due to the use of sprinklers
to achieve a I-hr fire-resistance rating reduction.

® [n other locations, an increase in height limit is permitted as follows:
o Height limits of buildings spinklered with approved systems may be increased 20' and 1 story.

Note: IBC Table 503, “Allowable Building Heights and Areas,” is cited as the source of height limits.
903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing the sprinklers indicated above.

o These height increases are allowed in addition to building area increases afforded by sprinkler systems.

Note: The following are cited as providing building area increases afforded by sprinkler systems:
506.2, “Frontage increase.”
506.3, “Automatic sprinkler system increase.”

® In Occupancy R buildings, an increase in height limit is permitted as follows:
o For buildings spinklered with approved systems:
Height limits < 40" may be increased 20'.
Height limits < 3 stories may be increased 1 story.

Note: IBC Table 503, “Allowable Building Heights and Areas,” is cited as the source of height limits.
903.3.1.2, “NFPA 13R sprinkler systems,” is cited as governing the sprinklers for Occupancy R.

® [ncreased height limits due to sprinklers are shown in the tables on the following pages.
® The tables on the following pages show original height limits where increases are not permitted.
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504.2 Automatic sprinkler system increase (part 2 of 4)
® This table lists maximum heights of buildings sprinklered as per NFPA 13.

Table 504.2a Maximum Height of Sprinklered Buildings, NFPA 13

Type of construction

Occ.  Height 1A 1B ITA 1B IIA 111B v VA VB

Occupancy A:

A Feet UL 180 85 75 85 75 85 70 60
A-1 Stories UL 6 4 3 4 3 4 3 2
A-2 " UL 12 4 3 4 3 4 3 2
A-3 " UL 12 4 3 4 3 4 3 2
A-4 " UL 12 4 3 4 3 4 3 2
A-5 " UL UL UL UL UL UL UL UL UL
Occupancy B:

B Feet UL 180 85 75 85 75 85 70 60
B Stories UL 11 6 4 6 4 6 4 3
Occupancy E:

E Feet UL 180 85 75 85 75 85 70 60
E Stories UL 6 4 3 4 3 4 2 2
Occupancy F:

F Feet UL 180 85 75 85 75 85 70 60
F-1 Stories UL 12 5 3 4 3 5 3 2
F-2 Stories UL 12 6 4 5 4 6 4 3
Occupancy H:

H Feet UL 160 65 55 65 55 65 50 40
H-1 Stories 1 1 1 1 1 1 1 1 NP
H-2 " UL 3 2 1 2 1 2 1 1
H-3 " UL 6 4 2 4 2 4 2 1
H-5 " 4 4 3 3 3 3 3 3 2
Occupancy H-4:

H-4 Feet UL 180 85 75 85 75 85 70 60
H-4 Stories UL 8 6 4 6 4 6 4 3
(Continued)

Based on IBC Table 503.

UL = unlimited, Occ. = occupancy, NP = not permitted.
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Case study: Fig. 504.2A. The Occupancy B building is sprinklered and is Type
VB construction. This qualifies the building for an increase in height from limits
of 40" and 2 stories for buildings that are unsprinklered to limits of 60" and 3
stories. The building is 2 stories and 30'-8" high, measured to the average height
of the roof behind the parapet (just below the top of the spandrel glass). Thus, the
building complies with the code requirements for height.

Fig. 504.2A. Partial elevation. AmberGlen Business Center. Hillsboro, Oregon. Ankrom Moisan Associated Architects.
Portland, Oregon.
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504 Building Height

504.2 Automatic sprinkler system increase (part 3 of 4)
® This table lists maximum heights of buildings sprinklered as per NFPA 13.

Table 504.2a—Continued Maximum Height of Sprinklered Buildings, NFPA 13

Type of construction

Occ.  Height 1A 1B ITA 1B IIA 111B v VA

Occupancy [:

1 Feet UL 180 85 75 85 75 85 70 0
I-1 Stories UL 10 5 4 5 4 5 4 3
I3 " UL 5 3 2 3 2 3 3 2
1-4 " UL 6 4 3 4 3 4 2 2
Occupancy I-2:

1-2 Feet UL 180 85 55 65 55 65 50

I-2 Stories UL 5 3 1 1 NP 1 1
Occupancy M:

M Feet UL 180 85 75 85 75 85 70

M Stories UL 12 5 3 5 3 5 4
Occupancy R:

R Feet UL 180 85 75 85 75 85 70 0
R-1 Stories UL 12 5 5 5 5 5 4 3
R-2 " UL 12 5 5 5 5 5 4 3
R-3 " UL 12 5 5 5 5 5 4 4
R-4 " UL 12 5 5 5 5 5 4 3
Occupancy S:

S Feet UL 180 85 75 85 75 85 70

S-1 Stories UL 12 5 3 4 3 5 4

S-2 Stories UL 12 6 4 5 4 6 5
Occupancy U:

U Feet UL 180 85 75 85 75 85 70

U Stories UL 6 5 3 4 3 5 3

Based on 1BC Table 503.

UL = unlimited, NP = not permitted, Occ. = occupancy.
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504.2 Automatic sprinkler system increase (part 4 of 4)
® This table lists maximum heights of buildings sprinklered as per NFPA 13R.
Table 504.2b Maximum Height of Sprinklered Buildings, NFPA 13R
Type of construction

Occ.  Height 1A 1B ITA 1B IA 11IB v VA VB
Occupancy R:
R Feet UL 160 5 65 65 0 5 60 60
R-1 Stories UL 11 4 4 4 4 4 4 3
R-2 " UL 11 4 4 4 4 4 4 3
R-3 " UL 11 4 4 4 4 4 4 4
R-4 " UL 11 4 4 4 4 4 4 3
Based on 1BC Table 503.

UL = unlimited, Occ. = occupancy.
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504 Building Height

Case study: Fig. 504.2B. The Occupancy B building is sprinklered and is Type
VB construction. This qualifies the building for an increase in height from limits
of 40" and 2 stories for buildings that are unsprinklered to limits of 60" and 3
stories. The building is 2 stories and 30'-8" high, measured to the average height
of the roof behind the parapet (just below the top of the spandrel glass). Thus, the
building complies with the code requirements for height.

Warehouse ¢
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Fig. 504.2B. Elevation. New Warehouse Addition. Los Angeles, California. Stephen Wen + Associates, Architects, Inc.
Pasadena, California.

504.3 Roof structures
® The following elements are governed as indicated below:
o Elements:
Towers.
Spires.
Steeples.
Other roof structures.
o Requirements:
Elements must be constructed with materials according to construction type.
Elements may not be used for the following:
Habitation.
Storage.
Elements are unlimited in height as follows:
Where constructed of noncombustible materials.
Elements must be < 20" above allowable building height as follows:
Where constructed of combustible materials.

Note: 1509.2.4, “Type of construction,” is cited as providing alternatives to materials requirements.
Chapter 15, “Roof Assemblies and Rooftop Structures,” is cited as the source for additional
requirements.
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505 Mezzanines

505.1 General
® Mezzanines are considered to be a part of the story within which it is located.
® The areas of mezzanines are included in the computation of fire areas.
® The clear height above a mezzanine floor must be > 7'.
® The clear height below a mezzanine floor construction must be > 7'.
® The areas of mezzanines are not included in building area.
® Mezzanines are not considered to be a story when computing the number of stories in a building.

Note: The following are cited as sources of requirements applicable as indicated:
503.1, “General,” which addresses area and number of stories.
Section 505, “Mezzanines.”
Section 902, “Definitions,” defines fire area as referred to above.

505.2 Area limitation
® Mezzanine areas in special industrial occupancies are governed as follows:
o In Type I or Type II construction:
The total area of all mezzanines in a space is limited as follows:
Area must be < 2/3 the floor area of the space.

Note: 503.1.1, “Special industrial occupancies,” is cited as defining these types of spaces.

® Mezzanine areas in the following locations have the area limitation listed below:
o Locations where all the following apply:
In Type I or Type II construction.
Sprinklered throughout.
Equipped with an approved emergency voice/alarm system.

Note: The following are cited as governing components listed above:
903.3.1.1, “NFPA 13 sprinkler systems.”
907.5.2.2, “Emergency voice/alarm communication systems.”

o Area limitation:
The total area of all mezzanines in a space must be < 1/2 the floor area of the space.
® Mezzanine areas in other locations are governed as follows:
o Total area of all mezzanines in a space must be < 1/3 the floor area of that space.
® The following are not included in the floor area of a space for purposes of determining the maximum
mezzanine area in the space:
o Enclosed areas within the space.
o The mezzanine area.
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505 Mezzanines

505.3 Egress
® This section does not address certain locations based on the following:
o Occupancy type.
o Common path travel distance.
o Occupant load.

Note: 1015.1, “Exits or exit access doorways from spaces,” is cited as governing locations not addressed
in this section.

® In other locations > 2 means of egress are required from a mezzanine in either of the following cases:
o Where its occupant load exceeds that listed below.
o Where its common path of travel would otherwise exceed that listed below:
Table 505.3 Length Limits for Common Path of Egress Travel

Common path

Occupancy Occupant load with sprinklers without sprinklers
B,F > 49 100" 75'

A without seating, E, M, U >49 75' 75'

E day care > 10 75' 75'

H-1, H-2, H-3 > 3 25' not permitted
H-4, H-5 > 10 75' not permitted
1-3 > 10 100’ 100’
I-1,1-4,R-1,R-3,R-4 > 10 75' 75'

1-2 any 75' 75'

R-2 > 10 125' 75'

S >29 100’ 75'
Tenant space in B, S, or U <31 100' 100’
Tenant space in B, S, or U > 30 75' 75'

Note: 1014.3, “Common path of egress travel,” is cited as the source of limits for egress travel, a partial
summary of which is provided in the table above.
1015.1, “Exits or exit access doorways from spaces,” is cited as identifying spaces requiring only
1 means of egress. The occupant load thresholds from that section are included in the table
above.

® [ ength of egress travel on a mezzanine stairway is included in travel distance as follows:
o As measured on a line connecting the tread nosings.



CHAPTER FIVE

505 Mezzanines

505.4 Openness
® Mezzanines are not required to be open to the space in which they are located in any of the
following cases:
o Where the total occupant load of all the enclosed mezzanine areas totals < 10.
o Where both of the following apply:
The mezzanine has > 2 means of egress.
> 1 means of egress has direct access to an exit from the mezzanine.
o Where the total of enclosed portions are < 10% of the total of the mezzanine areas.
® Mezzanines with both of the following conditions may be glazed on all sides:
o Located in an industrial facility.
o Used for control of equipment.
® Mezzanines need not be open to the surrounding space where all of the following conditions apply:
o In any of the following occupancies:
A,B,E,FM,R, S, U.
o <2 stories above the grade plane.
o Sprinklered throughout the building.
o With > 2 means of egress.

Note: 903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing the sprinklers above.

® All other mezzanines must be open to the surrounding space as follows:
o The following are permitted:
Walls < 42" above the mezzanine floor.
Columns.
Posts.

505.5 Equipment platforms
® Platforms are not considered to be a part of the floor below.
® The areas of platforms are not included in the area limit per floor.
® Platforms are not considered to be a story for purposes of building height limits.

Note: 503.1, “General,” which includes IBC Table 503, “Allowable Building Heights and Areas,” is
cited as governing building heights and area limits as indicated above.

® The areas of platforms are not included in the computation of fire areas.
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Note: Section 903, “Automatic Sprinkler Systems,” is cited with regard to fire areas. The square footage

in fire areas act as thresholds for certain sprinkler requirements in this section.

® Platforms may not be a part of a mezzanine.
® Platforms and the following components may not serve as a means of egress from a building:
o Components providing access to platforms:
Walkways.
Stairs.
Alternating tread devices.
Ladders.
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505.5.1 Area limitations
® The combined areas of equipment platforms in a space is limited as follows:
o Area must be < 2/3 the area of the space.
® The combined areas of platforms and mezzanines in the same space is limited as follows:
o Area must be < 2/3 the area of the space.

Note: 505.2, “Area limitation,” is cited as governing mezzanine area, which also applies when
mezzanines are in the same space as an equipment platform.

505.5.2 Fire suppression
® Sprinklers are required above and below equipment platforms as follows:
o Where the building is required to be sprinklered.
o Where required by referenced standards.

Note: 903.3, “Installation requirements,” is cited as referencing standards that govern the need for
sprinkler protection.

505.5.3 Guards
® Guards are required along the open sides of equipment platforms as follows:
o Where an open side is > 30" above the floor below.

Note: 1013.1, “Where required,” is cited as governing guards. One requirement among others
is listed above.
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506.1 General
® Area limits per story may be increased as follows:

Limit of area per story
+ Limit of area per story X frontage factor (see 506.2 this handbook)
+ Additional area allowed due to sprinkler protection (see 506.3 this handbook)

Increased limit of area per story

Note: The following are cited as sources of applicable requirements:
IBC Table 503, “Allowable Building Heights and Areas,” defines limits of area per floor prior
to any increases.
506.2, “Frontage increase,” defines area increases permitted based on frontage. (Tables of
[frontage factors used to calculate these increases are provided on the next 3 pages.)
506.3, “Automatic sprinkler system increase,” defines area increases based on sprinklers.
(Tables of permitted increases are provided on subsequent pages of this handbook.)

506.2 Frontage increase (part I of 4)
® This section addresses increases to area limits per floor as permitted by frontage.
® The area limit may be increased where the following frontage conditions exist:
o Where > 25% of the building perimeter is “open” as in either of the following cases:
Abuts a public way > 20" wide.
Abuts an open space > 20' wide.
® Area increase due to frontage is determined by the following equation:

Area increase = limit of area per story X frontage factor

® Frontage factors to determine the permitted increase in area are listed in the following tables:
o These tables are based on the following equation:

Frontage factor = (% of open perimeter — 25%)/100 X (width of open area + 30)

Open perimeter = perimeter abutting a public way or open space.
“Width of open area” + 30" is limited to < 2 where the following applies:

The building would have unlimited area except it has < the 60' open space required.
“Width of open area” + 30" is limited to < 1 for other buildings.

Note: 506.2.1, “Width limits,” is cited as governing the width of the frontage open area.
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506.2 Frontage increase (part 2 of 4)
® The table below lists frontage factors as follows:
o Based on % of open perimeter from 26% to 49%.
o For frontage open space widths of 20" to 30'.

Table 506.2 Frontage Factors for Increases in Limits of Area per Story

Width (in feet) of open space at frontage

open 20 21 22 23 24 25 26 27 28 29 30
26 0.0067 0.0070 0.0073 0.0077 0.0080 0.0083 0.0087 0.0090 0.0093 0.0097 0.0100
27 0.0133 0.0140 0.0147 0.0153 0.0160 0.0167 0.0173 0.0180 0.0187 0.0193 0.0200
28 0.0200 0.0210 0.0220 0.0230 0.0240 0.0250 0.0260 0.0270 0.0280 0.0290 0.0300
29 0.0267 0.0280 0.0293 0.0307 0.0320 0.0333 0.0347 0.0360 0.0373 0.0387 0.0400
30 0.0333 0.0350 0.0367 0.0383 0.0400 0.0417 0.0433 0.0450 0.0467 0.0483 0.0500
31 0.0400 0.0420 0.0440 0.0460 0.0480 0.0500 0.0520 0.0540 0.0560 0.0580 0.0600
32 0.0467 0.0490 0.0513 0.0537 0.0560 0.0583 0.0607 0.0630 0.0653 0.0677 0.0700
33 0.0533 0.0560 0.0587 0.0613 0.0640 0.0667 0.0693 0.0720 0.0747 0.0773 0.0800
34 0.0600 0.0630 0.0660 0.0690 0.0720 0.0750 0.0780 0.0810 0.0840 0.0870 0.0900
35 0.0667 0.0700 0.0733 0.0767 0.0800 0.0833 0.0867 0.0900 0.0933 0.0967 0.1000
36 0.0733 0.0770 0.0807 0.0843 0.0880 0.0917 0.0953 0.0990 0.1027 0.1063 0.1100
37 0.0800 0.0840 0.0880 0.0920 0.0960 0.1000 0.1040 0.1080 0.1120 0.1160 0.1200
38 0.0867 0.0910 0.0953 0.0997 0.1040 0.1083 0.1127 0.1170 0.1213 0.1257 0.1300
39 0.0933 0.0980 0.1027 0.1073 0.1120 0.1167 0.1213 0.1260 0.1307 0.1353 0.1400
40  0.1000 0.1050 0.1100 0.1150 0.1200 0.1250 0.1300 0.1350 0.1400 0.1450 0.1500
41 0.1067 0.1120 0.1173 0.1227 0.1280 0.1333 0.1387 0.1440 0.1493 0.1547 0.1600
42 0.1133 0.1190 0.1247 0.1303 0.1360 0.1417 0.1473 0.1530 0.1587 0.1643 0.1700
43 0.1200 0.1260 0.1320 0.1380 0.1440 0.1500 0.1560 0.1620 0.1680 0.1740 0.1800
44 0.1267 0.1330 0.1393 0.1457 0.1520 0.1583 0.1647 0.1710 0.1773 0.1837 0.1900
45 0.1333 0.1400 0.1467 0.1533 0.1600 0.1667 0.1733 0.1800 0.1867 0.1933 0.2000
46 0.1400 0.1470 0.1540 0.1610 0.1680 0.1750 0.1820 0.1890 0.1960 0.2030 0.2100
47 0.1467 0.1540 0.1613 0.1687 0.1760 0.1833 0.1907 0.1980 0.2053 0.2127 0.2200
48 0.1533 0.1610 0.1687 0.1763 0.1840 0.1917 0.1993 0.2070 0.2147 0.2223 0.2300
49  0.1600 0.1680 0.1760 0.1840 0.1920 0.2000 0.2080 0.2160 0.2240 0.2320 0.2400

(Continued on next page)

Data is rounded down to the 4th decimal place.



CHAPTER FIVE
506 Building Area Modifications
506.2 Frontage increase (part 3 of 4)
® The table below lists frontage factors as follows:
o Based on % of open perimeter from 50% to 73%.
o For frontage open space widths of 20" to 30'.
Table 506.2—Continued Frontage Factors for Increases in Limits of Area per Story
Width (in feet) of open space at frontage

)

open 20 21 22 23 24 25 26 27 28 29 30
50 0.1667 0.1750 0.1833 0.1917 0.2000 0.2083 0.2167 0.2250 0.2333 0.2417 0.2500
51 0.1733 0.1820 0.1907 0.1993 0.2080 0.2167 0.2253 0.2340 0.2427 0.2513 0.2600
52 0.1800 0.1890 0.1980 0.2070 0.2160 0.2250 0.2340 0.2430 0.2520 0.2610 0.2700
53 0.1867 0.1960 0.2053 0.2147 0.2240 0.2333 0.2427 0.2520 0.2613 0.2707 0.2800
54 0.1933 0.2030 0.2127 0.2223 0.2320 0.2417 0.2513 0.2610 0.2707 0.2803 0.2900
55 0.2000 0.2100 0.2200 0.2300 0.2400 0.2500 0.2600 0.2700 0.2800 0.2900 0.3000
56 0.2067 0.2170 0.2273 0.2377 0.2480 0.2583 0.2687 0.2790 0.2893 0.2997 0.3100
57 0.2133 0.2240 0.2347 0.2453 0.2560 0.2667 0.2773 0.2880 0.2987 0.3093 0.3200
58 0.2200 0.2310 0.2420 0.2530 0.2640 0.2750 0.2860 0.2970 0.3080 0.3190 0.3300
59 0.2267 0.2380 0.2493 0.2607 0.2720 0.2833 0.2947 0.3060 0.3173 0.3287 0.3400
60 0.2333 0.2450 0.2567 0.2683 0.2800 0.2917 0.3033 0.3150 0.3267 0.3383 0.3500
61 0.2400 0.2520 0.2640 0.2760 0.2880 0.3000 0.3120 0.3240 0.3360 0.3480 0.3600
62 0.2467 0.2590 0.2713 0.2837 0.2960 0.3083 0.3207 0.3330 0.3453 0.3577 0.3700
63 0.2533 0.2660 0.2787 0.2913 0.3040 0.3167 0.3293 0.3420 0.3547 0.3673 0.3800
64 0.2600 0.2730 0.2860 0.2990 0.3120 0.3250 0.3380 0.3510 0.3640 0.3770 0.3900
65 0.2667 0.2800 0.2933 0.3067 0.3200 0.3333 0.3467 0.3600 0.3733 0.3867 0.4000
66 0.2733 0.2870 0.3007 0.3143 0.3280 0.3417 0.3553 0.3690 0.3827 0.3963 0.4100
67 0.2800 0.2940 0.3080 0.3220 0.3360 0.3500 0.3640 0.3780 0.3920 0.4060 0.4200
68 0.2867 0.3010 0.3153 0.3297 0.3440 0.3583 0.3727 0.3870 0.4013 0.4157 0.4300
69 0.2933 0.3080 0.3227 0.3373 0.3520 0.3667 0.3813 0.3960 0.4107 0.4253 0.4400
70 03000 0.3150 0.3300 0.3450 0.3600 0.3750 0.3900 0.4050 0.4200 0.4350 0.4500
71 03067 0.3220 0.3373 0.3527 0.3680 0.3833 0.3987 0.4140 0.4293 0.4447 0.4600
72 03133 0.3290 0.3447 0.3603 0.3760 0.3917 0.4073 0.4230 0.4387 0.4543 0.4700
73 0.3200 0.3360 0.3520 0.3680 0.3840 0.4000 0.4160 0.4320 0.4480 0.4640 0.4800

(Continued on next page)

Data is rounded down to the 4th decimal place.
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506.2 Frontage increase (part 4 of 4)
® The table below lists frontage factors as follows:

Table 506.2—Continued

o Based on % of open perimeter from 74% to 100%.
o For frontage open space widths of 20" to 30'.

Frontage Factors for Increases in Limits of Area per Story

Width (in feet) of open space at frontage

open 20 21 22 23 24 25 26 27 28 29 30
74 0.3267 0.3430 0.3593 0.3757 0.3920 0.4083 0.4247 0.4410 0.4573 0.4737 0.4900
75 0.3333 0.3500 0.3667 0.3833 0.4000 0.4167 0.4333 0.4500 0.4667 0.4833 0.5000
76 0.3400 0.3570 0.3740 0.3910 0.4080 0.4250 0.4420 0.4590 0.4760 0.4930 0.5100
77  0.3467 0.3640 0.3813 0.3987 0.4160 0.4333 0.4507 0.4680 0.4853 0.5027 0.5200
78  0.3533 0.3710 0.3887 0.4063 0.4240 0.4417 0.4593 0.4770 0.4947 0.5123 0.5300
79  0.3600 0.3780 0.3960 0.4140 0.4320 0.4500 0.4680 0.4860 0.5040 0.5220 0.5400
80 0.3667 0.3850 0.4033 0.4217 0.4400 0.4583 0.4767 0.4950 0.5133 0.5317 0.5500
81 03733 0.3920 0.4107 0.4293 0.4480 0.4667 0.4853 0.5040 0.5227 0.5413 0.5600
82 03800 0.3990 0.4180 0.4370 0.4560 0.4750 0.4940 0.5130 0.5320 0.5510 0.5700
83 03867 0.4060 0.4253 0.4447 0.4640 0.4833 0.5027 0.5220 0.5413 0.5607 0.5800
84 03933 0.4130 0.4327 0.4523 04720 0.4917 0.5113 0.5310 0.5507 0.5703 0.5900
85 0.4000 0.4200 0.4400 0.4600 0.4800 0.5000 0.5200 0.5400 0.5600 0.5800 0.6000
86 0.4067 0.4270 0.4473 0.4677 0.4880 0.5083 0.5287 0.5490 0.5693 0.5897 0.6100
87 0.4133 0.4340 0.4547 0.4753 0.4960 0.5167 0.5373 0.5580 0.5787 0.5993 0.6200
88  0.4200 0.4410 0.4620 0.4830 0.5040 0.5250 0.5460 0.5670 0.5880 0.6090 0.6300
89 0.4267 0.4480 0.4693 0.4907 0.5120 0.5333 0.5547 0.5760 0.5973 0.6187 0.6400
90  0.4333 04550 0.4767 0.4983 0.5200 0.5417 0.5633 0.5850 0.6067 0.6283 0.6500
91 0.4400 0.4620 0.4840 0.5060 0.5280 0.5500 0.5720 0.5940 0.6160 0.6380 0.6600
92 0.4467 0.4690 0.4913 0.5137 0.5360 0.5583 0.5807 0.6030 0.6253 0.6477 0.6700
93 04533 0.4760 0.4987 0.5213 0.5440 0.5667 0.5893 0.6120 0.6347 0.6573 0.6800
94 0.4600 0.4830 0.5060 0.5290 0.5520 0.5750 0.5980 0.6210 0.6440 0.6670 0.6900
95 0.4667 0.4900 0.5133 0.5367 0.5600 0.5833 0.6067 0.6300 0.6533 0.6767 0.7000
96 04733 0.4970 0.5207 0.5443 0.5680 0.5917 0.6153 0.6390 0.6627 0.6863 0.7100
97 04800 0.5040 0.5280 0.5520 0.5760 0.6000 0.6240 0.6480 0.6720 0.6960 0.7200
98  0.4867 0.5110 0.5353 0.5597 0.5840 0.6083 0.6327 0.6570 0.6813 0.7057 0.7300
99  0.4933 0.5180 0.5427 0.5673 0.5920 0.6167 0.6413 0.6660 0.6907 0.7153 0.7400

100 0.5000 0.5250 0.5500 0.5750 0.6000 0.6250 0.6500 0.6750 0.7000 0.7250 0.7500

Data is rounded down to the 4th decimal place.
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Case study: Fig. 506.2. The sports and fine arts center is divided into three
buildings, A, B, and C by fire walls. Building A contains A-1, A-3, and B
occupancies. Building B is Occupancy A-3. Building C contains A-3 and B
occupancies. The occupancies within buildings A and C are not separated by 2-hr
walls as per IBC Table 508.4 so the buildings have “nonseparated uses” governed
by 508.3.2. In this case, the most restrictive area limitation of the occupancies in
each building dictates the area permitted.

Building A is construction Type IIB and is sprinklered. IBC Table 503 permits
8,500 sf per floor for Occupancy A-1 (the most restrictive case in this building).
506.1 allows this limit to be increased due to open area around the building and

to the presence of sprinklers. Building A has an open frontage > 30' deep at 90%
of its perimeter. 506.2 permits an area increase of 65% or 5,525 sf based on the
frontage. 506.3 permits an area increase equal to twice the original limit, or 17,000
sf. The new limit of area per floor is, therefore, 8,500 sf + 5,525 sf + 17,000 sf =
31,025 sf. Building A has 31,010 sf on the 1st floor and less on the 2nd floor; thus,
it complies with the limit of 31,025 sf per floor.

Building B is construction Type IIB and is sprinklered. IBC Table 503 permits
9500 sf for Occupancy A-3. 506.1 allows this limit to be increased due to open
area around the building and to the presence of sprinklers. Building B has an open
frontage > 30' deep at 58% of its perimeter. 506.2 permits an area increase of 33%
or 3,135 sf based on the frontage. 506.3 permits an area increase equal to twice the
original limit, or 19,000 sf. The new limit of area per floor is, therefore, 9,500 sf +
3,135 sf + 19,000 sf = 31,635 sf. Building B has 7,176 sf on the 1st floor and less
on the 2nd floor; thus, it complies with the limit of 31,635 sf per floor.

Building C is construction Type IIA and is not sprinklered. IBC Table 503 permits
15,500 sf per floor for Occupancy A-3 (the more restrictive case in this building).
Building C has an open frontage > 30' deep at 85% of its perimeter. 506.2 permits
an area increase of 60% or 9,300 sf based on the frontage. The new limit of area
per floor is, therefore, 15,500 sf + 9,300 sf = 24,800 sf. Building C has 23,365 sf
on the 1st floor and less on the 2nd floor; thus, it complies with the limit of 24,800
sf per floor.
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Fig. 506.2. Site plan. Newman University Sports and Fine Arts Center. Wichita, Kansas. Gossen Livingston

Associates, Inc., Architecture. Wichita, Kansas.
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506.2.1 Width limits
® W as used in the equation for increased area limits based on frontage is as follows:

o W is the width of public way or open area at the perimeter of a building.

o W must be > 20'.

o W= 30 is limited to a value < 2.0 where both of the following apply:
The building has < the 60' of the open area required to qualify for unlimited area.
The building qualifies for unlimited area in all other respects.

o Where the width of open space varies along the building perimeter, the following applies:
W is the weighted average of widths > 20'.
30" is used in place of any widths > 30' to determine the weighted average for W.

o W is measured between the exterior faces of 2 buildings on the same lot.

Note: Section 507, “Unlimited Area Buildings,” is cited as the source of requirements for buildings to
qualify for unlimited area.

506.2.2 Open space limits
® This section addresses the frontage used as a basis for increasing the limits of area per floor.
® Open space qualifying as frontage is governed as follows:
o It must be one of the following:
Located on the same lot.
Dedicated for public use.
o It must be accessed by one of the following:
From a street.
By an approved fire lane.

506.3 Automatic sprinkler system increase (part 1 of 3)
® This section does not apply to the following cases:
o Occupancy H-1.
o H-2 and H-3 building areas.
o Where sprinklers are used to achieve a 1-hr fire-resistance rating reduction.

Note: Table 601, “Fire-Resistance Rating Requirements for Building Elements,” footnote “e” is cited
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as

defining cases not eligible for height increases specified by this section due to the use of sprinklers

to achieve a 1-hr fire-resistance rating reduction.

® Buildings with H-2 or H-3 areas are governed as follows:
o Where H-2 or H-3 areas are separated from the rest of the building, the following applies:
The rest of the building is eligible for area increases due to sprinklers.

Note: 508.4.2, “Allowable building area,” is cited as governing mixed use area calculations.
® In buildings of other occupancies, area per floor limits are increased as follows:

o Where the building is sprinklered.
o Area increases are listed in the tables on the following pages.

Note: IBC Table 503, “Allowable Building Heights and Areas,” is cited as the source of area limits that

may be increased by the presence of sprinklers.
903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing the sprinklers.
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506.3 Automatic sprinkler system increase (part 2 of 3)
® Area increases permitted in this section are in addition to the following:
o Height and story count increases permitted due to the presence of sprinklers.

Note: 504.2, “Automatic sprinkler system increase,” is cited as permitting height and story count
increases due to the presence of sprinklers.

® This table lists area increases for multistory buildings as follows:
o Sprinklered buildings.
o Increase to area is calculated by multiplying the original permitted area per floor X 2.

Table 506.3a Added Area per Story in SF for Sprinklered Multistory Buildings
Type of construction
Occ. 1A 1B A 1B 1A 1B v VA VB

A-1 UL UL 31,000 17,000 28,000 17,000 30,000 23,000 11,000
A-2 UL UL 31,000 19,000 28,000 19,000 30,000 23,000 12,000
A-3 UL UL 31,000 19,000 28,000 19,000 30,000 23,000 12,000
A-4 UL UL 31,000 19,000 18,000 19,000 30,000 23,000 12,000
A-5 UL UL UL UL UL UL 30,000 UL UL

B UL UL 75,000 46,000 57,000 38,000 72,000 36,000 18,000

m
@
o

UL 53,000 29,000 47,000 29,000 51,000 37,000 19,000

F-1 UL UL 50,000 31,000 38,000 24,000 71,000 28,000 17,000
F2 UL UL 75,000 46,000 57,000 36,000 101,000 43,000 26,000

H-4 UL UL 75,000 35,000 57,000 35,000 72,000 36,000 13,000
H-5 UL UL 75,000 46,000 57,000 38,000 72,000 36,000 18,000

I-1 UL 110,000 38,000 20,000 33,000 20,000 36,000 21,000 9,000
1-2 UL UL 31,000 22,000 24,000 NP 24,000 19,000 NP

I-3 UL UL 30,000 20,000 21,000 15,000 24,000 15,000 10,000
1-4 UL 121,000 53,000 26,000 47,000 26,000 51,000 37,000 18,000

M UL UL 43,000 25,000 37,000 25,000 41,000 28,000 18,000

R-1 UL UL 48,000 32,000 48,000 32,000 41,000 24,000 14,000
R-2 UL UL 48,000 32,000 48,000 32,000 41,000 24,000 14,000
R-3 UL UL UL UL UL UL UL UL UL

R-4 UL UL 48,000 32,000 48,000 32,000 41,000 24,000 14,000

1 UL 96,000 52,000 35000 52,000 35000 51,000 28,000 18,000
-2 UL 158,000 78,000 52,000 78,000 52,000 77,000 42,000 27,000

c

UL 71,000 38,000 17,000 28,000 17,000 36,000 18,000 11,000

Based on IBC Table 503.
SF = square feet, NP = not permitted, UL = unlimited, Occ. = occupancy.
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506.3 Automatic sprinkler system increase (part 3 of 3)
® This table lists area increases for 1-story buildings as follows:

o Sprinklered buildings.
o Increase to area is calculated by multiplying the original permitted area per floor X 3.

CHAPTER FIVE

Table 506.3b Added Area per Story in SF for Sprinklered 1-Story Buildings

Type of construction
Occ. 1A 1B A 1B 1A 1B v VA VB
A-1 UL UL 46,500 25,500 42,000 25,500 45,000 34,500 16,500
A-2 UL UL 46,500 28,500 42,000 28,500 45,000 34,500 18,000
A-3 UL UL 46,500 28,500 42,000 28,500 45,000 34,500 18,000
A-4 UL UL 46,500 28,500 42,000 28,500 45,000 34,500 18,000
A-5 UL UL UL UL UL UL 45,000 UL UL
B UL UL 112,500 69,000 85,5500 57,000 108,000 54,000 27,000
E UL UL 79,500 43,500 70,500 43,500 76,500 55,500 28,500
F-1 UL UL 75,000 46,500 57,000 36,000 106,500 42,000 25,500
F-2 UL UL 112,500 69,000 57,000 54,000 151,500 64,500 39,000
H-4 UL UL 112,500 52,500 85,500 52,500 108,000 54,000 19,500
H-5 UL UL 112,500 69,000 85,500 57,000 108,000 54,000 27,000
I-1 UL 165,000 57,000 30,000 49,500 30,000 54,000 31,500 13,500
-2 UL UL 46,500 33,000 36,000 NP 36,000 28,500 NP
I-3 UL UL 45,000 30,000 31,500 22,500 36,000 22,500 15,000
I-4 UL 181,500 79,500 39,000 70,500 39,000 76,500 55,500 27,000
M UL UL 64,500 37,500 55,500 37,500 61,500 42,000 27,000
R-1 UL UL 72,000 48,000 72,000 48,000 61,500 36,000 21,000
R-2 UL UL 72,000 48,000 72,000 48,000 61,500 36,000 21,000
R-3 UL UL UL UL UL UL UL UL UL
R-4 UL UL 72,000 48,000 72,000 48,000 61,500 36,000 21,000
S-1 UL 144,000 78,000 52,500 78,000 52,500 76,500 42,000 27,000
S-2 UL 237,000 117,000 78,000 117,000 78,000 115,500 63,000 49,500
U UL 106,500 57,000 25,500 42,000 25,500 54,000 27,000 16,500
Based on IBC Table 503.

SF = square feet, NP = not permitted, UL = unlimited, Occ. = occupancy.
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506 Building Area Modifications

506.4 Single occupancy buildings with more than one story
® This section addresses single occupancy buildings with > 1 story above grade plane.
® The sum of actual floor areas in a building is governed as follows:
o The sum is limited to the total allowable building area.
o A single basement does not contribute to the sum in the following case:
Where the basement area is not > that allowed for a building with < 1 story above grade plane.

506.4.1 Area determination

Note: IBC Table 503, “Allowable Building Heights and Areas,” limits the area per story based on
occupancy and construction type.
506.1, “General,” is cited as governing the method used to determine the adjusted area per story.

® This section does not apply to buildings of unlimited area.
Note: Section 507, “Unlimited Area Buildings,” is cited as the source of requirements for the unlimited
area buildings excluded from this section.
® Buildings sprinklered as per NFPA 13R are governed as follows:
o The total area allowed for the building is calculated by the following equation:

Total building area = Allowable area/story X number of stories above grade plane

Note: 903.3.1.2, “NFPA I3R sprinkler systems,” is cited as governing the sprinklers.

® The total area allowed for other single occupancy buildings > 1 story above grade plane is calculated as
follows:
Area per story as limited by occupancy and construction type

+ Additional area permitted due to the presence of frontage
+ Additional area permitted due to the presence of sprinklers

Adjusted area permitted per story

Total area permitted for buildings 2-stories above grade plane =
Adjusted area permitted per floor X 2

Total area permitted for buildings > 3-stories above grade plane =
Adjusted area permitted per floor X 3

® No story may have a greater area than the adjusted area permitted per story.

506.5 Mixed occupancy area determination
® This section governs the total building area permitted for mixed occupancies considering the following:
o A single basement is not included in total allowable building area in the following case:
Where the basement area is not > that allowed for a building with < 1 story above grade plane.
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506.5.1 No more than one story above grade plane
® The following buildings are not governed by this section:
o Buildings with < 1 story above grade plane as follows:
With mixed occupancies.

Note: 508.1, “General,” is cited as governing total building area for buildings with < 1 story above
grade plane.

506.5.2 More than one story above grade plane
® The following are governed by other sections of this code addressing mixed occupancies:
o Buildings with mixed occupancies with > 1 story above grade plane.
o Buildings with > 3 stories above grade plane as follows:
Sum of ratios of actual area of each story + allowable area must be < 3.

Note: 508.1, “General,” is cited as governing individual stories of buildings with mixed occupancies
with > 1 story and allowable area of each floor in buildings with > 3 stories as listed above.
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507.1 General
® The areas of buildings as defined in this section are not limited.

507.2 Nonsprinklered, one story
® F-2 and S-2 buildings are not limited in area where they meet both of the following requirements:
o The building must be < 1 story.
o One or more of the following open areas must surround the entire perimeter of the building:
Public way > 60" wide.
Yard > 60" wide.

507.3 Sprinklered, one story
® Rack storage facilities of any height meeting all the following criteria are not limited in area:
o Building must be sprinklered.
o Building must be Type I or Type II construction.
o Public does not have access to the building.
o The building must conform to requirements of this section.

Note: The following are cited as governing the facilities described above:
507.2, “Nonsprinklered, one story.”
903.3.1.1, “NFPA 13 sprinkler systems.”
Chapter 23, “High-Piled Combustible Storage,” of the International Fire Code.

® Occupancy A-4 areas housing participant sports such as follows have the requirements listed below:
o Sports:
Tennis.
Skating.
Swimming.
Equestrian activities.
o Requirements:
Sprinklers are not required in sports areas.
Sports areas must have exit doors opening directly to the outdoors.
The building must have manual fire alarm activation switches.

Note: Section 907, “Fire Alarm and Detection Systems,” is cited as applicable.

® In other cases, buildings may have unlimited area if they meet all of the following conditions:
o Buildings must be among the following occupancies:
B,E M, S.
A-4 with any of the following construction types:
Type I, Type 11, Type III, Type IV.
o Building must be 1 story.
o One or more of the following open areas must surround the entire perimeter of the building:
Public way > 60' wide.
Yard > 60" wide.
o Building must be sprinklered.

Note: 903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing the sprinklers.
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507.3.1 Mixed occupancy buildings with Group A-1 and A-2
® Occupancies A-1 and A-2 are permitted in unlimited area buildings where all conditions apply as follows:

o Where construction is not Type V.
o Where these occupancies are separated from other spaces as follows:
Without reduction due to sprinklers to the required separation fire-resistance rating.

Note: 508.4.4 “Separation,” is cited as governing the separation.

o Where these occupancies have areas within code limits for the occupancies.

Note: 503.1, “General,” is cited as governing area limits and does so by referencing Table 503,
“Allowable Building Heights and Areas,”

o Where all required exits discharge directly outside.

507.4 Two story
® 2-story buildings are not limited in areas if they meet all of the following conditions:

o Buildings must be among the following occupancies:
B,E M, S.

o One or more of the following open areas must surround the entire perimeter of the building:
Public way > 60" wide.
Yard > 60" wide.

o Building must be sprinklered.

Note: 903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing the sprinklers.

507.5 Reduced open space
® This section addresses the reduction of width for part of the open area required at the perimeter of

unlimited area buildings.
® Such open area may be reduced from > 60' to > 40" if all of the following conditions are met:
o Reduced width is limited to < 75% of the building perimeter.
o A fire-resistance rating of > 3 hrs is provided as follows:
For exterior walls facing the reduced width.
o A fire-protection rating of > 3 hrs is provided as follows:
For protectives at openings in exterior walls facing the reduced width.

Note: The following are cited as requiring > 60’ of open area at the perimeter of unlimited area
buildings:
507.2, “Nonsprinklered, one story.”
507.3, “Sprinklered, one story.”
507.4, “Two story.”
507.6, “Group A-3 buildings of Type II construction.”
507.11, “Motion picture theaters.”
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507 Unlimited Area Buildings

Case study: Fig. 507.4. The 2-story office building is not limited in area based
on the facts that it is Occupancy B, it is sprinklered, and it has the necessary
open space around it. The dashed line shown is 60' from the structure, thus, indi-
cating that the yards and public ways surrounding the building are all larger than
the 60' minimum required.

Fig. 507.4. Site plan. AmberGlen Business Center. Hillsboro, Oregon. Ankrom Moisan Associated Architects. Portland,
Oregon.
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507.6 Group A-3 buildings of Type II construction
® A building is not limited in area if it meets all of the following conditions:

o Building must be one of the following:
Place of religious worship.
Community hall.
Dance hall.
Exhibition hall.
Gymnasium.
Lecture hall.
Indoor swimming pool.
Indoor tennis court.

o Building must meet the following requirements:
Must be < 1 story above grade plane.
Must be in Occupancy A-3.
Must have Type II construction.
May have a platform but not a stage.
One or more of the following open areas must surround the entire perimeter of the building:

Public way or yard > 60" wide.

Building must be sprinklered.

Note: 903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing the sprinklers.

507.7 Group A-3 buildings of Type III and IV construction
® A building is not limited in area if it meets all of the following conditions:

o Building must be one of the following:
Place of religious worship.
Community hall.
Dance hall.
Exhibition hall.
Gymnasium.
Lecture hall.
Indoor swimming pool.
Indoor tennis court.

o Building must meet the following requirements:
Must be < 1 story above grade plane.
Must be in Occupancy A-3.
Must have Type III or IV construction.
May have a platform but not a stage.
Assembly floor must be < 21" above street or grade level.
One or more of the following open areas must surround the entire perimeter of the building:

Public way or yard > 60" wide.

Building must be sprinklered.
All exits must have ramps to street or grade level.

Note: 903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing the sprinklers.
1010.1, “Scope,” is cited as the source of requirements for the specified ramps.
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507 Unlimited Area Buildings

507.8 Group H occupancies
® This section addresses unlimited area buildings containing F or S occupancies.

Note: The following are cited as having requirements for unlimited area Occupancy F or S buildings.
507.3, “Sprinklered, one story.”
507.4, “Two story.”

e H-2, H-3, and H-4 occupancies are permitted in the cases specified by this section.
® Where H-2, H-3 or H-4 occupancies are at the building perimeter, the following applies:
o The sum of the H-occupancy areas is limited to both of the following:
< 10% of the building area.
< Code limits for H-occupancy areas as follows:
As modified where a frontage increase is permitted.

Note: IBC Table 503, “Allowable Building Heights and Areas,” is cited as limiting H-occupancy areas.
506.2, “Frontage increase,” is cited as governing frontage increases to the area limits of IBC

Table 503. Any increase is based upon the amount of H-occupancy area meeting frontage
requirements.

® Where H-2, H-3 or H-4 occupancies are not at the building perimeter, the following applies:
o The sum of the H-occupancy areas is limited to the following:
<25% of the code limits for H-occupancy areas.

Note: IBC Table 503, “Allowable Building Heights and Areas,” is cited as limiting H-occupancy areas.

® H-occupancy fire areas must be separated as follows:
o From the rest of the building.
o From each other.

Note: IBC Table 508.4, “Required Separation of Occupancies,” is cited as governing the fire-resistance
ratings of occupancy separations.

® 2-story unlimited area buildings are governed as follows:

o H occupancies can be located above the 1st story above grade plane only in the following case:
Where permitted by the construction type of an unlimited area building.

Note: IBC Table 503, “Allowable Building Heights and Areas,” is cited as limiting H-occupancy heights
based on construction type.

507.9 Aircraft paint hangar
® Aircraft hangers are not limited in area where all of the following requirements are met:
o Building must be 1 story.
o Building must be Occupancy H-2.
o Building must have one of the following on each side:
Public way > 1.5 X building height.
Yard > 1.5 X building height.
o Building must comply with other code requirements for aircraft paint hangars.

Note: 412.6, “Aircraft paint hangars,” is cited as a source of requirements.



CHAPTER FIVE 123

507 Unlimited Area Buildings

507.10 Group E buildings
® Occupancy E buildings may have unlimited area where all the following apply:
o Building is 1 story.
o Building is one of the following types of construction:
Type 11, Type 1IIA, Type IV.
o Each classroom has > 2 means of egress.
o Each classroom has > 1 means of egress with a direct exit to the exterior.

Note: Section 1020, “Exits,” is cited as governing exits.

o One or more of the following open areas must surround the entire perimeter of the building:
Public way > 60" wide.
Yard > 60" wide.

o Building must be sprinklered.

Note: 903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing the sprinklers.

507.11 Motion picture theaters
® Motion picture theaters meeting all the following requirements are not limited in area:

o Building must have Type II construction.

o Theater must be on the 1st story above the grade plane.

o One or more of the following open areas must surround the entire perimeter of the building:
Public way > 60" wide.
Yard > 60" wide.

o Building must be sprinklered.

Note: 903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing sprinklers.

507.12 Covered mall buildings and anchor stores
® The area is not limited for the following buildings:
o Certain covered mall buildings < 3 stories.
o Certain anchor stores < 3 stories.

Note: 402.6, “Types of construction,” is cited as qualifying the buildings listed above for unlimited area.
Type V construction is excluded and > 60' of open area is required around the buildings among
other limitations.
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508 Mixed Use and Occupancy

508.1 General
® Each part of a building must be classified as to occupancy category.

Note: 302.1, “General,” is cited as governing the classification of occupancy.

® This section governs certain buildings and parts of buildings containing > 2 occupancies.

Note: The following are cited as governing buildings containing > 2 occupancies covered by this section:
508.2, “Accessory occupancies.”
508.3, “Nonseparated occupancies.”
508.4, “Separated occupancies.”

® This section does not govern certain occupancy combinations.

Note: Section 509, “Special Provisions,” is cited as governing certain occupancy combinations not
governed by this section.

® H-1, H-2, and H-3 are not governed by this section where they house large amounts of hazardous
materials:

Note: IBC Table 415.3.2, “Detached Building Required,” is cited as listing quantity thresholds which
require H-1, H-2, and H-3 to be housed in buildings detached from other occupancies.

® [ive/Work units are not governed by this section.

Note: Section 419, “Live/Work Units,” is cited as governing this type of occupancy which is considered
to be a single occupancy.

508.2 Accessory occupancies
® Accessory occupancies are spaces supporting or serving a main occupancy.

Note: The following are cited as governing accessory occupancies:
508.2.1, “Area limitations” through 508.2.5.3, “Protection.”

508.2.1 Area limitations
® The sum of accessory space areas in any story is governed as follows:
o Limited to < 10% of the area of the story they occupy.
o Must be < area limitations based on occupancy and construction type as follows:
Area limits are without benefit of an increase due to frontage or sprinklers.

Note: IBC Table 503, “Allowable Building Heights and Areas,” is cited as listing area limits with which
accessory spaces must comply.
Section 506, “Building Area Modifications,” is cited as defining area increases based on frontage
and/or sprinklers that may not be used for increasing area limits for accessory spaces.

508.2.2 Occupancy classification
® The occupancy of each accessory space must be classified.

Note: 302.1, “General,” is cited as governing the classification of spaces.

® Each space must meet code requirements based on its occupancy classification.
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508.2.3 Allowable building area and height
® The height and area limits of a building are based on its main occupancy and construction type.

Note: 503.1, “General,” is cited as governing height and area. The section does so by reference to IBC
Table 503, “Allowable Building Heights and Areas.”

® The height of any accessory occupancy is limited based on occupancy and construction type as follows:
o Height limits for accessory occupancies are without benefit of increases afforded by sprinklers.

Note: IBC Table 503, “Allowable Building Heights and Areas,” is cited as limiting height. The limits are
based on occupancy and construction type.
Section 504, “Building Height,” is cited as the section permitting height increases which cannot be
used.

® The sum of accessory space areas in any story is governed as follows:
o Limited to < 10% of the area of the story they occupy.
o Must be < area limitations based on occupancy and construction type as follows:
Area limits are without benefit of an increase due to frontage or sprinklers.

Note: 508.2.1, “Area limitations,” is cited as governing the area of accessory occupancies, part of which
is included above.

508.2.4 Separation of occupancies
® The following occupancies must be separated from all other occupancies:
o H-2, H-3, H-4, H-5.

Note: 508.4, “Separated occupancies,” is cited as governing the separation of H-2, H-3, H-4, and H-5.

® Incidental accessory occupancies must comply with one or both of the following as specified:
o They must be separated from other occupancies
o They must be protected with a fire-suppression system.

Note: 508.2.5, “Separation of incidental accessory occupancies,” is cited as specifying the separation or
fire suppression required for these spaces.

® The following occupancies must be separated from other dwelling units, sleeping units, and occupancies:
o I-1, R-1, R-2, R-3 dwelling units and sleeping units.

Note: Section 420, “Groups I-1, R-1, R-2, R-3,” is cited as governing the separation of the occupancies
above.

® |n other cases, accessory occupancies are not required to be separated from the main occupancy.

508.2.5 Separation of incidental accessory occupancies (part 1 of 3)

® This section does not govern incidental accessory spaces in and serving a dwelling unit.

® This section requires one or both of the following for the incidental accessory occupancies listed:
o A fire-rated separation from the rest of the building.
o An automatic fire-extinguishing system.

® Refrigerant machinery rooms require one of the following:
o 1-hr separation.
o Sprinklers in the space.
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508.2.5 Separation of incidental accessory occupancies (part 2 of 3)
® Incinerator rooms require both of the following:
o 2-hr separation.
o Sprinklers in the space.
® Paint shops meeting both of the following conditions have the requirements listed below:
o Conditions:
Where not classified as Occupancy H.
Where located in an occupancy that is not F.
o Requirements:
One of the following is required:
2-hr separation.
1-hr separation with an automatic fire-extinguishing system in the space.
® The following spaces require a 1-hr separation or an automatic fire-extinguishing system:
o Furnace rooms with any equipment > 400,000 Btu/h input.
o Rooms with boilers having equipment with both of the following characteristics:
> 15 psi snf > 10 horsepower.
o The following spaces in Occupancy E or I-2:
Laboratories and vocational shops not classified as H.
o Laundry rooms and linen collection rooms > 100 sf.
o Waste collection rooms > 100 sf.
® The following areas require a 1-hr separation:
o Hydrogen cut-off rooms meeting all of the following conditions:
Not classified as Occupancy H.
Located in occupancies B, F, M, S, U.
o Padded cells in Occupancy I-3.
o Waste collection rooms and linen collection rooms in Occupancy I-2.
® Battery systems meeting all of the following conditions have the requirements listed below:
o Conditions:
Serving as stationary power storage with one of the following capacities:
Liquid electrolyte capacity > 50 gallons.
Lithium capacity = 1,000 Ibs.
Used for any of the following:
Facility standby power or emergency power.
Uninterrupted power supply.
o Requirements:
1-hr separation in occupancies B, F, M, S, U.
2-hr separation in occupancies A, E, I, R.
® The following areas require a 2-hr separation:
o Hydrogen cut-off rooms meeting all of the following conditions:
Not classified as Occupancy H.
Occupancies A, E, I, and R.
® Rooms with fire pumps require one of the following where located in buildings other than high-rise:
o 2-hr separation.
o 1-hr separation plus a fire-extinguishing system in the entire building.
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508.2.5 Separation of incidental accessory occupancies (part 3 of 3)
® Rooms with fire pumps require the following where located in high-rise buildings:
o 2-hr separation.

Note: IBC Table 508.2.5, “Incidental Accessory Occupancies,” is cited as governing the separation
and/or fire protection of these areas. The table is summarized above.

508.2.5.1 Fire-resistance-rated separation

® This section does not require the following to be fire-resistance rated:

o Construction supporting 1-hr fire barriers or horizontal assemblies used for the following:
Incidental accessory occupancy separations in the following construction types:
IIB, I1IB, VB.

® Separation of incidental accessory occupancies, where required, must be one or both of the following:
o A fire barrier.
o A fire-rated horizontal assembly.

Note: IBC Table 508.2.5, “Incidental Accessory Occupancies,” is cited as specifying where the
occupancies must be separated from the rest of the building.
Section 707, “Fire Barriers,” is cited as governing these assemblies.
Section 712, “Horizontal Assemblies,” is cited as governing these assemblies.

508.2.5.2 Nonfire-resistance-rated separation and protection (part I of 2)
® This section addresses incidental accessory occupancies where both of the following apply:
o A fire-extinguishing system is required.
o A fire barrier is not required to separate the occupancy from the rest of the building.

Note: IBC Table 508.2.5, “Incidental Accessory Occupancies,” is cited as specifying where the
occupancies must have fire protection or separation.

® The following applies to incidental accessory occupancies governed by this section:
o The occupancy must be separated from the rest of the building as follows:
With construction that prevents the passage of smoke as follows:
The bottom of walls must extend to one of the following as applicable:
The top of the foundation.
The floor/ceiling assembly below.
The tops of walls must extend to the underside of one of the following as applicable:
The fire-resistance rated floor/ceiling asssembly above.
The fire-resistance rated roof/ceiling assembly above.
The floor or roof sheathing above.
The deck or slab above.
Doors must close automatically when smoke is detected.

Note: 715.4.8.3, “Smoke-activated doors,” is cited as governing the doors addressed in this section.

Doors may not have openings for the purpose of transferring air.
Doors may not be undercut more than indicated in the Table 508.2.5.2:
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508.2.5.2 Nonfire-resistance rated separation and protection (parz 2 of 2)

Table 508.2.5.2 Maximum Undercut of Doors

Door type Material below door Clearance below door
Swinging, builders hardware Rigid floor tile 5/8"
All types Raised noncombustible sill 3/8"
All types Floor with no sill 3/4"
All types Floor covering 12"

Source: NFPA 80, “Fire Doors and Other Opening Protectives,” Table 1-11.4.

Note: NFPA 80, “Fire Doors and Other Opening Protectives,” is cited as governing undercuts for doors.

Walls may not have openings for the purpose of transferring air without a smoke damper.

Note: 711.7, “Ducts and air transfer openings,” is cited as governing smoke dampers as noted above.

508.2.5.3 Protection
® The following applies to fire-suppression systems required in incidental accessory occupancies:
o The fire-suppression systems need be located only in the incidental accessory occupancy space.

Note: IBC Table 508.2.5, “Incidental Accessory Occupancies,” is cited as specifying where fire-
suppression systems are required.

508.3 Nonseparated occupancies
® The following are categorized as nonseparated occupancies:
o Buildings meeting the requirements of this section.
o Parts of buildings meeting the requirements of this section.

508.3.1 Occupancy classification
® Each nonseparated occupancy is assigned an occupancy classification based on occupancy criteria.

Note: 302.1, “General,” is cited as providing criteria for occupancy designations.

® Each nonseparated occupancy is subject to code requirements based on its occupancy and as follows:
o High-rise building requirements supersede less restrictive requirements where applicable.
o Fire-protection requirements supersede less restrictive requirements where applicable.

Note: Section 403, “High-Rise Buildings,” is cited as governing these buildings.

Chapter 9, “Fire Protection Systems,” is cited as governing these systems.

508.3.2 Allowable building area and height
® The height and area limits of a building or parts of a building are based on the following:
o The most restrictive limits among the occupancies being considered.

Note: 503.1, “General,” is cited as governing building height and area limits.
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508.3.3 Separation
® The following occupancies must be separated from all other occupancies:
o H-2, H-3, H-4, H-5.

Note: 508.4, “Separated occupancies,” is cited as governing the separation of the H-occupancies.

® The following occupancies must be separated from other dwelling units, sleeping units, and occupancies:
o I-1, R-1, R-2, R-3 dwelling units and sleeping units.

Note: Section 420, “Groups I-1, R-1, R-2, R-3,” is cited as governing the separation of the occupancies
above.

® Other occupancies designated as nonseparated need not be separated from the main occupancy.

508.4 Separated occupancies
® The following are categorized as separated occupancies:
o Buildings meeting the requirements of this section.
o Parts of buildings meeting the requirements of this section.

508.4.1 Occupancy classification
® Each separated occupancy is assigned an occupancy classification based on occupancy criteria.
® Each separated occupancy must comply with code requirements based on its occupancy classification.

Note: 302.1, “General,” is cited as providing criteria for occupancy designations.

508.4.2 Allowable building area
® The sum of the following calculations must be < 1 for each story:
o Actual area of each separated occupancy -+ the allowable area for each separated occupancy.

508.4.3 Allowable height
® Certain parking garages and certain Occupancy R buildings are not governed by this section.
® Each separated occupancy must conform to height limitations based on building construction type.

Note: Section 509, “Special Provisions,” is cited as governing buildings not governed by this section.
503.1, “General,” is cited as governing the height of buildings based on construction type. It does
so by reference to IBC Table 503, “Allowable Building Heights and Areas.”
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508.4.4 Separation (part 1 of 11)
® Separated occupancies must be separated by fire-resistance-rated assemblies as specified in this section

Note: IBC Table 508.4, “Required Separation of Occupancies,” is cited as governing fire-resistance
ratings for separations between occupancies and is summarized on the following pages.

® The tables on the following pages list required fire-resistance ratings for separations as follows:
o Fire-resistance ratings are listed for the following sprinkler categories:
Sprinklers provided throughout the building.
Sprinklers not provided throughout the building.

Sprinklers for Occupancy H-5 have requirements in addition to the tabular listing.

Note: 903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing the sprinklers.
903.2.5.2, “Group H-5,” is cited as governing sprinkler design for Occupancy H-5.
o Commercial kitchens are governed as follows:

They are not required to be separated from the seating area served.
o Separations for S-2 parking are governed as follows:

Separation requirements > 2 hr may be 1 hr less than the tabular listing as follows:
Where vehicles are private or for pleasure.

o Separations between parking and dwellings have requirements in addition to the tabular listing.

Note: 406.1.4, “Separation,” is cited as listing additional requirements for parking associated with
dwellings.
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508.4.4 Separation (part 2 of 11)
® This part governs separations for A and E occupancies.
® Fire-resistance ratings as required for separation from other occupancies are shown below:

Table 508.4.4a Occupancy A or E: Fire-Resistance Ratings for Occupancy Separations

With sprinklers throughout building:
Occupancy Ratings (hrs)

A 0
B 1 A
i | AE [on]| P2 AE |1nr i
F-2 0 ’ S:2’ ’ 1_4, M,
H-1 NP U ’ R, S-1
H-2 3
H-3 2
H-4 2
H-5 2
I-1,1-3,1-4 1 g:i’
-2 2 AE |2nhr H-5. A,E |3hr| H2
M 1 ’
R 1 1-2
S-1 1
S-2 0
U 0
Without sprinklers throughout building:
Occupancy Ratings (hrs)
A 0
B 2
E 0
F-1 2 Fo
F-2 1 -2,
H-1 NP AE 0 hr ALE AE 1 hr S-2,
H-2 4 U
H-3 3
H-4 3
H-5 3
I-1,1-3,I-4 2
1-2 NP F-1,1-1, H-3
M 2 AE |2nr| D34 AE |3nc| B4
R 2 M, R, ’ H-5
S-1 2 S-1 i
S-2 1
U 1

AE |4n| B2

Source: IBC Table 508.4.
NP = not permitted.
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508 Mixed Use and Occupancy

508.4.4 Separation (part 3 of 11)
® This part governs separations for I-1, I-3, and I-4 occupancies.
® Fire-resistance ratings as required for separation from other occupancies are shown below:

Table 508.4.4b  Occupancy I-1, I-3, or I-4: Fire-Resistance Ratings for Occupancy Separations

With sprinklers throughout building:
Occupancy Ratings (hrs)

A 1
B 1
E 1 I-1, I-1 I-1, Bk
F-1 1 ’ -1, F-2,
o | I-3, |O0hr %i i-z, 1hr M. R. S-1.
H-1 NP I-4 - - S-2,U
H-2 3
H-3 2
H-4 2
LoI34 0 I-1, H-3, I-1,
i) H-4
1-2 2 1'3, 2 hr H 5’ 1-3, 3 hr H-2
M 1 1'4 1 é i 1'4
R 1 -
S-1 1
S-2 1
U 1
Without sprinklers throughout building:
Occupancy Ratings (hrs)
A 2
B 2
E 2
F-1 2 I-1, I, I-1, ? ’1B’F]_32’
F-2 2 -3, |onc] I3 -3, |2nr] 50
H NP 1-4 - . e
1-1,1-3,1-4 0 1-4 $-2,U
I-2 NP
M 2
R NP
S-1 2
S-2 2
U 2

Source: IBC Table 508..4.
NP = not permitted.
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508 Mixed Use and Occupancy

508.4.4 Separation (part 4 of 11)
® This part governs separations for the I-2 occupancy.
® Fire-resistance ratings as required for separation from other occupancies are shown below:

Table 508.4.4c Occupancy I-2: Fire-Resistance Ratings for Occupancy Separations

With sprinklers throughout building:
Occupancy Ratings (hrs)

A 2

B 2 A,B,E,
E 2 F, H-3,
F-1 2 . ) H-4, H-5,
F—2 2 1'2 0 hl‘ I 2 I 2 2 hr I-l, 1_3,
H-1 NP I-4, M,
H-2 3 R,S, U
H-3 2

H-4 2

H-5 2

1-1,1-3,1-4 2

I-2 0 1-2 3 hr H-2

M 2

R 2

S-1 2

S-2 2

U 2

Without sprinklers throughout building:
Occupancy Ratings (hrs)

T MW >
Z
lav]

NP I-2 Ohr] 12

NN
Do —
o

—
=
s
I
Z
lav]

cumz
Z
v}

Source: IBC Table 508.4.
NP = not permitted.
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508 Mixed Use and Occupancy

508.4.4 Separation (part 5 of 11)
® This part governs separations for R occupancies.
® Fire-resistance ratings as required for separation from other occupancies are shown below:

Table 508.4.4d Occupancy R: Fire-Resistance Ratings for Occupancy Separations

With sprinklers throughout building:
Occupancy Ratings (hrs)

A 1

B 1

E 1 A, B,E,
F-1 1 E I-1,
o | R Ohr|] R R 1 hr 13, L4,
H-1 NP M, S, U
H-2 3

H-3 2

H-4 2

H-5 2

I-1,1-3, 14 1 E'i’

I-2 2 R 2 hr Hes R 3hr| H-2

M 1 >

R 0 I-2

S-1 1

S-2 1

U 1

Without sprinklers throughout building:

Occupancy Ratings (hrs)

A 2

B 2

0 ; A, B.E,
F2 5 R [on] R R 20| '
H NP S2,U’
I NP ’

M 2

R 0

S-1 2

S-2 2

U 2

Source: IBC Table 508.4.
NP = not permitted.



CHAPTER FIVE 135

508 Mixed Use and Occupancy

508.4.4 Separation (part 6 of 11)
® This part governs separations for F-2, S-2, and U occupancies.
® Fire-resistance ratings as required for separation from other occupancies are shown below:

Occupancy F-2, S-2, or U:
Table 508.4.4e Fire-Resistance Ratings for Occupancy Separations

With sprinklers throughout building:
Occupancy Ratings (hrs)

A 0
B 1 A,
E 0 F-2, E. F-2, ?11311 ;
F-1 1 S-2, |Ohr F-2, S-2, |1hr LM
0 . U 52, U R
H-1 NP U 5 O
H-2 3
H-3 2
H-4 2
H-5 2 H-
L1314 1 F-2, H_Z: F-g, o
1-2 2 S-2, |2hr| .5 S-2, |3hr
M ! U 5 U
R 1 I-2
S-1 1
S-2 0
U 0
Without sprinklers throughout building:
Occupancy Ratings (hrs)
A 1
B 2
II:;—I é F-Z’ F-2, F'29
F-2 0 S-2, |Ohr] s S-2, |1br| AE
H-1 NP U U U
H-2 4
H-3 3
H-4 3
H-5 3
1,13, 14 2 F-2, {3,1 Fil, F-2, HA3
v P s-2, |2ne] [ovi S-2, [3nr| H4,
M 2 ’ -4, M, ’ Hs
R 2 R, S-1 U -
S-1 2
S-2 0
U 0
F-2,
S-2, |4hr| H2
U

Source: IBC Table 508.4.
NP = not permitted.
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508 Mixed Use and Occupancy

508.4.4 Separation (part 7 of 11)
® This part governs separations for B, F-1, M, and S-1 occupancies.
® Fire-resistance ratings as required for separation from other occupancies are shown below:

Occupancy B, F-1, M, or S-1:
Table 508.4.4f Fire-Resistance Ratings for Occupancy Separations

With sprinklers throughout building:
Occupancy Ratings (hrs)

A 1
B 0 A, E, F-2,
E | - H-3, H-4,
F-1 0 B, F-L 10 b f/st'll’ E/EFSI’ 1hr| H-5,1-1,
F-2 1 M, S- - > - 13,14, R,
H-1 NP S-2,U
H-2 2
H-3 |
H-4 1
H-5 1
I-1,1-3, 14 1 B, F-1, H-2
12 2 2 hr ’
M 0 M, S- I-2
R 1
S-1 0
S-2 1
U 1
Without sprinklers throughout building:
Occupancy Ratings (hrs)
A 2
g (2) A,E, F-2,
F-1 0 B’ F'19 0 hr B, F-1, B’ F'19 2 hr g_g’ %__114’
F-2 2 M, S-1 M, S-1 M, S-1 1-3 ’1_4 ’
H-1 NP R,S2,U
H-2 3 ’ ’
H-3 2
H-4 2
H-5 2
I-1,1-3,I-4 2
R B, F-1
I-2 NP LY hr| H-2
M 0 Ma S- 3
R 2
S-1 0
S-2 2
U 2

Source: IBC Table 508.4.
NP = not permitted.



508 Mixed Use and Occupancy

508.4.4 Separation (part S of 11)
® This part governs separations for H-2 occupancies.

CHAPTER FIVE

® Fire-resistance ratings as required for separation from other occupancies are shown below:

Table 508.4.4g Occupancy H-2: Fire-Resistance Ratings for Occupancy Separations

With sprinklers throughout building:
Occupancy Ratings (hrs)

A 3
B 2
E 3 Ho3,
F1 2 H-2 |Ohr| H-=2 H-2 hr| H-4,
F-2 3 H-5
H-1 NP
H-2 0
H-3 1
H-4 1
H-5 1 AE
I 3 P

B, F-1, F-2,1,
11\{1 g H-2 2 hr M. S-1 H-2 hr RS2,
S-1 2 U
S-2 3
U 3
Without sprinklers throughout building:
Occupancy Ratings (hrs)
A 4
B 3
E 4

A’ E?

o ) H-2 [3nr| o'k H-2 |4nc]| F2
H NP ’ S_2, U
I NP
M 3
R NP
S-1 3
S-2 4
U 4

Source: IBC Table 508.4.
NP = not permitted.
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508 Mixed Use and Occupancy

508.4.4 Separation (part 9 of 11)

® This part governs separations for H-3 occupancies.

® Fire-resistance ratings as required for separation from other occupancies are shown below:

Table 508.4.4h

Occupancy H-3: Fire-Resistance Ratings for Occupancy Separations

With sprinklers throughout building:
Occupancy Ratings (hrs)

A 2
B 1
E 2 Eg 11{,—3
F-1 1 H-3 hr H-3 H-3 hr H-S’ M ’
F-2 2 S-1 T
H-1 NP
H-2 1
H-3 0
H-4 1
H-5 1 AE,
I 2 F2.1,
M 1 H-3 hr R, S—2,
R 2 U
S-1 1
S-2 2
8] 2
Without sprinklers throughout building:
Occupancy Ratings (hrs)
A 3
B 2
E 3
A? E’
iy : H-3 |20 5k H-3 |3nr| F2,
H NP ’ S_z, U
I NP
M 2
R NP
S-1 2
S-2 3
U 3

Source: IBC Table 508.4.
NP = not permitted.




508 Mixed Use and Occupancy

508.4.4 Separation (part 10 of 11)

® This part governs separations for H-4 occupancies.

CHAPTER FIVE

® Fire-resistance ratings as required for separation from other occupancies are shown below:

Table 508.4.4i

Occupancy H-4: Fire-Resistance Ratings for Occupancy Separations

With sprinklers throughout building:
Occupancy Ratings (hrs)

A 2
0 ) B, F-1,
F-1 1 H-4 he| H4 H-4 hr gg ﬁ""
F-2 2 S -1 >
H-1 NP )
H-2 1
H-3 1
H-4 0
H-5 1 AL E,
I 2 -
M 1 H-4 hr E 2’_2’
R 2 U
S-1 1
S-2 2
U 2
Without sprinklers throughout building:
Occupancy Ratings (hrs)
A 3
B 2
E 3
AE
F-1 2 B, F-1, > B,
F-2 3 H-4 L VS H-4 hr] E2,
H NP ’ S-2,U
I NP
M 2
R NP
S-1 2
S-2 3
U 3

Source: IBC Table 508.4.
NP = not permitted.
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508 Mixed Use and Occupancy

508.4.4 Separation (part 11 of 11)
® This part governs separations for H-5 occupancies.
® Fire-resistance ratings as required for separation from other occupancies are shown below:

Note: 415.8.2.2, “Separation,” is cited as governing additional separation requirements for H-5.

Table 508.4.4j Occupancy H-5: Fire-Resistance Ratings for Occupancy Separations

With sprinklers throughout building:
Occupancy Ratings (hrs)

A 2
B 1
E 2 B, F-1,
- H-2, H-3,
g ) H-5 |[0Onr] HsS H-5 |1he|yy
H-1 NP S-1
H-2 1
H-3 1
H-4 1
H-5 0 AE
I 2 )
F-2,1,
gl é H-5 |2hr R, S5,
S-1 1 u
S-2 2
U 2
Without sprinklers throughout building:
Occupancy  Ratings (hrs)
A 3
B 2
E 3
F-1 2 ALE,
F-2 3 H-5 |2hr ]1?/1’ Fs_ll’ H-5 |3hr| F2,
H NP > S-2, U
I NP
M 2
R NP
S-1 2
S-2 3
0] 3

Source: IBC Table 508.4.
NP = not permitted.

508.4.4.1 Construction
® Required separations between occupancies must be one or both of the following:
o Fire barriers.
o Horizontal assemblies.

Note: Section 707, “Fire Barriers,” is cited as governing these assemblies.
Section 712, “Horizontal Assemblies,” is cited as governing these assemblies.



Types of Construction

Montachusett Regional Vocational-Technical High School.
Fitchburg, Massachusetts. (partial elevation)
HKT Architects, Inc. Somerville, Massachusetts.
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602 Construction Classification

602.1 General (part 1 of 11)
® The following buildings and structures are governed by this section:
o New construction and alterations.
o Additions to height and area.
® Buildings must be classified in 1 of the 5 construction types described in this section.

Note: The following are cited as defining the 5 construction types of this section:
602.2, “Types I and 11.”
602.3, “Type I11.”
602.4, “Type IV.”
602.5, “Type V.”

® Buildings components must have the fire-resistive ratings listed in this section as follows:
o The primary structural frame includes the following:

Columns.

Members connecting directly to columns as follows:
Beams Spandrels Other members
Girders Trusses

Bracing members necessary for vertical stability when primary frame is subjected to gravity loads.
o The structural frame does not include the following secondary members:
Floor and roof framing not connected directly to columns.

Note: Section 202, “Definitions,” is cited as defining primary and secondary structural members.

o The following applies to Type I construction:
The fire-resistive rating for the following is 1 hr less than where other than a roof is supported:
Primary structural frame supporting only a roof.
Interior bearing walls supporting only a roof.
o The following applies to Types I, II, III, and VA construction:
Occupancies A, B, E, F-2, I, R, S-2, and U are governed as follows:
The following applies to all elements of the roof construction > 20" above the floor below:
The following do not require fire protection:
Roof structural members, framing, and decking.
The following may be fire-retardant-treated wood:
Roof structural members, framing, and decking.
o The following applies to Types IB, II, III, IV, and VA construction:
Roof construction may be heavy timber where the required fire-resistance rating is < 1 hr.
o Interior nonbearing walls and partitions are governed as follows:
Higher fire-resistance ratings required by other sections of the code supersede those of this section.
o The following applies to exterior bearing walls:
Where differing fire-resistance ratings are required by this section, the highest governs.
Occupancy U has requirements in addition to those specified in this section.

Note: 406.1.2, “Area increase,” is cited as a source of additional requirements for Occupancy U.
o Party walls are not governed by this section.

Note: 706.1.1, “Party walls,” is cited as governing these walls.
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602 Construction Classification

602.1 General (part 2 of 11)
o The following applies to interior walls of Types IIA, IITA, and VA construction:
Sprinklers can be used in lieu of 1-hr fire-resistance-rated construction as follows:
Where sprinklers are not used to justify the following:
An increase in height or area limits.

Note: 903.3.1.1, “NFPA 13 sprinkler systems,” is cited as governing the sprinklers.
504.2, “Automatic sprinkler system increase,” is cited as governing increases to height limits due

to the presence of sprinklers.
506.3, “Automatic sprinkler system increase,” is cited as governing increases to area limits due to

the presence of sprinklers.

o Fire-resistance ratings are not required for certain open parking garages:

Note: Section 406, “Motor-Vehicle-Related Occupancies,” is cited as governing open parking garages
which qualify for no fire-resistance ratings.

o Fire-resistance ratings of exterior walls are to be the higher of the following:
That required by the fire separation of the exterior wall and the story in which it is located.
That required for the components in the wall based on building construction type.

Note: 704.10, "Exterior structural members," is cited as referencing fire-resistance rating requirements
for exterior walls.

o Fire-resistance ratings of the primary structural frame members are to be the highest of the following:
That required based on building construction type.
That required for the exterior wall based on fire separation distance as applicable.
That required for the exterior wall based on type of construction as applicable.

Note: 704.10, "Exterior structural members," is cited as referencing fire-resistance rating requirements.

® Occupancy H has certain requirements not addressed in the following tables.

Note: 415.3, “Fire separation distance,” is cited as having additional requirements for Occupancy H.

® Occupancy S aircraft hangers have certain requirements not addressed in the following tables.

Note: 412.4.1, “Exterior walls,” is cited as having additional requirements for Occupancy S.

® Fire-resistance ratings required by this section are listed in the tables on the following pages:
o Protection for the following is required only if required by other sections of the IBC:
Openings.
Ducts.
Air-transfer openings.
o Required fire-resistance ratings must be determined by methods specified by the IBC.

Note: 703.2, " Fire-resistance ratings," is cited as specifying methods for determining such ratings.
The following are cited as governing fire-resistance ratings for building elements:
IBC Table 601, “Fire-Resistance Rating Requirements for Building Elements,” which is
summarized above and on the following pages.
IBC Table 602, “Fire-Resistance Rating Requirements for Exterior Walls Based on Fire
Separation Distance,” which is summarized above and on the following pages.
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602 Construction Classification

602.1 General (part 3 of 11)
® Type IA buildings and structures must have the fire-resistance ratings listed below:

Table 602.1a Fire-Resistance Ratings for Type IA Buildings and Structures

Construction Type IA components Fire-resistance rating
Primary structural frame supporting a floor:
Columns >3 hr
All members connected to columns:
Girders, trusses, beams, spandrels, other >3 hr
Bracing necessary for vertical stability when
primary frame is subjected to gravity loads >3 hr
Primary structural frame supporting only a roof:
Columns >2hr
All members connected to columns:
Girders, trusses, beams, spandrels, other >2hr
Bracing necessary for vertical stability when
primary frame is subjected to gravity loads >2hr
Exterior load-bearing walls other than party walls >3 hr
Interior load-bearing walls:
Supporting a floor >3 hr
Supporting only a roof >2hr

Exterior nonload-bearing walls other than party walls:
All occupancies:

Fire separation > 30' >0hr
Occupancies A, B, E, F-2, [, R:
Fire separation distance < 30' >1hr
Occupancy U:
Fire separation distance < 5' >1hr
Fire separation distance > 5' >0hr
Occupancy S-2 open parking garage:
Fire separation distance > 10' >0 hr
Occupancy S-2 other than open parking garage:
Fire separation distance < 30’ >1hr
Occupancies F-1, M, S-1:
Fire separation distance < 10' >2hr
Fire separation distance > 10' < 30' >1hr
Occupancy H:
Fire separation distance < 10' >3 hr
Fire separation distance > 10' < 30' >2hr
Interior nonload-bearing walls and partitions >0 hr
Floor construction and secondary members >2hr

Structural members not connected to columns
Floor construction not connected to columns
Bracing not part of the primary structural frame
Roof construction and secondary members > 112 hr
Structural members not connected to columns
Roof construction not connected to columns
Bracing not part of the primary structural frame

Source: IBC Tables 601 and 602.
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602 Construction Classification

602.1 General (part 4 of 11)
® Type IB buildings and structures must have the fire-resistance ratings listed below:

Table 602.1b Fire-Resistance Ratings for Type IB Buildings and Structures

Construction Type IB components Fire-resistance rating
Primary structural frame supporting a floor:
Columns >2hr
All members connected to columns:
Girders, trusses, beams, spandrels, other >2hr
Bracing necessary for vertical stability when
primary frame is subjected to gravity loads >2hr
Primary structural frame supporting only a roof:
Columns >1hr
All members connected to columns:
Girders, trusses, beams, spandrels, other >1hr
Bracing necessary for vertical stability when
primary frame is subjected to gravity loads >1hr
Exterior load-bearing walls other than party walls:
Occupancy H:
Fire separation distance < 5' >3 hr
Fire separation distance > 5' >2hr
All other occupancies >2hr
Interior load-bearing walls:
Supporting a floor >2hr
Supporting only a roof >1hr

Exterior nonload-bearing walls other than party walls:
All occupancies:

Fire separation > 30' >0 hr
Occupancies A, B, E, F-2, I, R:
Fire separation distance < 30’ >1hr
Occupancy U:
Fire separation distance < 5' >1hr
Fire separation distance > 5' >0hr
Occupancy S-2 open parking garage:
Fire separation distance > 10' >0hr
Occupancy S-2 other than open parking garage:
Fire separation distance < 30' >1hr
Occupancies F-1, M, S-1:
Fire separation distance < 5' >2hr
Fire separation distance > 5' < 30' >1hr
Occupancy H:
Fire separation distance < 5' >3 hr
Fire separation distance > 5' < 30' >2hr
Interior nonload-bearing walls and partitions >0hr
Floor construction and secondary members >2hr

Structural members not connected to columns
Floor construction not connected to columns
Bracing not part of the primary structural frame
Roof construction and secondary members >1hr
Structural members not connected to columns
Roof construction not connected to columns
Bracing not part of the primary structural frame

Source: IBC Tables 601 and 602.
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602 Construction Classification

Case study: Fig. 602.1A.
Fire-resistance ratings

for various elements of
the construction type IB
building are indicated

in the section. The fire
separation distance is

> 30'. The building meets
code requirements for this
type of construction.

POST-TENSIONED
CONCRETE SLAB

le— CONCRETE COLUMN

le— 2 hr is required for
the structural frame
supporting a floor

| _— No rating is required for exterior
nonload-bearing walls (which are not party
walls) where the fire separation is > 30'

1 hr is required for the following:
o Structural frame supporting a roof
® Roof construction

"~ No rating is required for exterior
nonload-bearing walls (which are not party
walls) where the fire separation is > 30'

2 hr is required for general floor
construction

2 hr is required for floor structure
connected to columns

2 hr is required for floor structure
connected to columns

Fig. 602.1A. Partial wall section. McKenzie
Lofts. Portland, Oregon. Ankrom Moisan
Associated Architects. Portland, Oregon.
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602 Construction Classification

602.1 General (part 5 of 11)
® Type IIA buildings and structures must have the fire-resistance ratings listed below:
o Reduction based on sprinklers is for sprinklers as follows:
Sprinklers not otherwise required or used to increase area or height.

Table 602.1c Fire-Resistance Ratings for Type IIA Buildings and Structures

Construction Type IIA components With sprinklers No sprinklers
Primary Structural frame supporting a floor or roof:
Columns >0 hr >1hr
All members connected to columns:
Girders, trusses, beams, spandrels, other >0hr >1hr
Bracing necessary for vertical stability when
primary frame is subjected to gravity loads >0hr >1hr
Exterior load-bearing walls other than party walls:
Occupancies A, B, E, F-2, L R, S-2, U >1hr >1hr
Occupancies F-1, M, S-1:
Fire separation distance < 5' >2hr >2hr
Fire separation distance > 5' < 30' >1hr >1hr
Occupancy H:
Fire separation distance < 5' >3 hr 23 hr
Fire separation distance > 5' < 10' >2hr >2hr
Fire separation distance > 10' < 30' >1hr >1hr
Interior load-bearing walls >0 hr >1hr

Exterior nonload-bearing walls other than party walls:
All occupancies:

Fire separation distance > 30' >0hr >0hr
Occupancies A, B, E, F-2, [, R:

Fire separation distance < 30' >1hr >1hr
Occupancy U:

Fire separation distance < 5' >1hr >1hr

Fire separation distance > 5' >0hr > 0hr
Occupancy S-2 open parking garage:

Fire separation distance > 10' >0 hr >0hr
Occupancy S-2 other than open parking garage:

Fire separation distance < 30' >1hr >1hr

Occupancies F-1, M, S-1:

Fire separation distance < 5' >2hr >2hr
Fire separation distance > 5' < 30' >1hr >1hr
Occupancy H:
Fire separation distance < 5' >3 hr >3hr
Fire separation distance > 5'< 10' >2hr >2hr
Fire separation distance > 10' < 30' >1hr >1hr
Interior nonload-bearing walls and partitions >0hr >0hr
Floor construction and secondary members >0hr >1hr

Structural members not connected to columns
Floor construction not connected to columns
Bracing not part of the primary structural frame
Roof construction and secondary members >0 hr >1hr
Structural members not connected to columns
Roof construction not connected to columns
Bracing not part of the primary structural frame

Source: IBC Tables 601 and 602.
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602 Construction Classification

602.1 General (part 6 of 11)
® Type IIB buildings and structures must have the fire-resistance ratings listed below:

Table 602.1d Fire-Resistance Rating for Type IIB Buildings and Structures

Construction Type IIB components Fire-resistance rating
Primary structural frame supporting a floor or roof:
Columns >0 hr
All members connected to columns:
Girders, trusses, beams, spandrels, other >0 hr
Bracing necessary for vertical stability when
primary frame is subjected to gravity loads >0hr

Exterior walls other than party walls:
Load-bearing walls and nonload-bearing walls:
Occupancies A, B, E, F-2, I, R, S-2:

Fire separation distance < 10' >1hr
Fire separation distance > 10' >0 hr
Occupancy U:
Fire separation distance < 5' >1hr
Fire separation distance > 5' >0 hr
Occupancies F-1, M, S-1:
Fire separation distance < 5' >2hr
Fire separation distance > 5' <10' >1hr
Fire separation distance > 10' >0hr
Occupancy H:
Fire separation distance < 5' >3 hr
Fire separation distance > 5' < 10’ >2hr
Fire separation distance > 10' < 30’ >1hr
Fire separation distance > 30' >0 hr
Interior load-bearing walls >0hr
Interior nonload-bearing walls and partitions > 0hr
Floor construction and secondary members >0 hr

Structural members not connected to columns
Floor construction not connected to columns
Bracing not part of the primary structural frame
Roof construction and secondary members >0hr
Structural members not connected to columns
Floor construction not connected to columns
Bracing not part of the primary structural frame

Source: IBC Tables 601 and 602.
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602 Construction Classification

602.1 General (part 7 of 11)
® Type IIIA buildings and structures must have the fire-resistance ratings listed below:
o Reduction based on sprinklers is for sprinklers as follows:
Sprinklers not otherwise required or used to increase area or height.

Table 602.1e Fire-Resistance Ratings for Type IIIA Buildings and Structures

Construction Type IIIA components With sprinklers Other conditions
Primary structural frame supporting a floor or roof:
Columns >0 hr >1hr
All members connected to columns:
Girders, trusses, beams, spandrels, other >0hr >1hr
Bracing necessary for vertical stability when
primary frame is subjected to gravity loads >0hr >1hr
Exterior load-bearing walls other than party walls:
Occupancy H:
Fire separation distance < 5' >3 hr >3hr
Fire separation distance > 5' >2hr >2hr
All other occupancies >2hr >2hr
Interior load-bearing walls >0hr >1hr

Exterior nonload-bearing walls other than party walls:
All occupancies:

Fire separation distance > 30' >0hr > 0hr
Occupancies A, B, E, F-2, I, R:
Fire separation distance < 30' >1hr >1hr
Occupancy U:
Fire separation distance < 5' >1hr >1hr
Fire separation distance > 5' >0 hr >0hr
Occupancy S-2 open parking garage:
Fire separation distance > 10' >0hr >0hr
Occupancy S-2 other than open parking garage:
Fire separation distance < 30' >1hr >1hr
Occupancies F-1, M, S-1:
Fire separation distance < 5' >2hr >2hr
Fire separation distance > 5' < 30' >1hr >1hr
Occupancy H:
Fire separation distance < 5' >3 hr >3 hr
Fire separation distance > 5' < 10' >2hr >2hr
Fire separation distance > 10' < 30' >1hr >1hr
Interior nonload-bearing walls and partitions >0 hr >0hr
Floor construction and secondary members >0hr >1hr

Structural members not connected to columns
Floor construction not connected to columns
Bracing not part of the primary structural frame
Roof construction and secondary members >0 hr >1hr
Structural members not connected to columns
Roof construction not connected to columns
Bracing not part of the primary structural frame

Source: IBC Tables 601 and 602.
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Case study: Fig. 602.1B. The sprinklered
construction Type IITA Occupancy S-1
warehouse meets the fire-resistance rating
requirements of IBC Table 601 as indicated
in the illustration.

<<—+ Fire separation distance = 72'

(to center of street) Roof construction, 0 hr

required, 1 hr provided

\ Structural frame
supporting floor or
roof, 0 hr required,
1 hr provided

| _— Exterior nonload-bearing
wall, 0 hr required,
4 hr provided MEZZANINE

\ Floor construction, WAREHOUSE

0 hr required,
1 hr provided

Nonload-bearing
partitions, 0 hr required,
1 hr provided

PALLET JACK AREA

Fig. 602.1B. Partial section. New Warehouse Addition. Los Angeles, California. Stephen Wen + Associates,
Architects, Inc. Pasadena, California.
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602.1 General (part 8of 11)
® Type IIIB buildings and structures must have the fire-resistance ratings listed below:

Table 602.1f Fire-Resistance Rating for Type IIIB Buildings and Structures

Construction Type IIIB components Fire-resistance rating

Primary structural frame supporting a floor or roof:

Columns >0hr
All members connected to columns:
Girders, trusses, beams, spandrels, other >0hr
Bracing necessary for vertical stability when
primary frame is subjected to gravity loads >0hr
Exterior load-bearing walls other than party walls:
Occupancy H:
Fire separation distance < 5' >3 hr
Fire separation distance > 5' >2hr
All other occupancies >2hr
Interior load-bearing walls >0 hr

Exterior nonload-bearing walls other than party walls:
All occupancies:

Fire separation distance > 30' >0hr
Occupancies A, B, E, F-2, I, R:
Fire separation distance < 30' >1hr
Occupancy U:
Fire separation distance < 5' >1hr
Fire separation distance > 5' >0 hr
Occupancy S-2 open parking garage:
Fire separation distance > 10' >0hr
Occupancy S-2 other than open parking garage:
Fire separation distance < 30' >1hr
Occupancies F-1, M, S-1:
Fire separation distance < 5' >2hr
Fire separation distance > 5' < 30' >1hr
Occupancy H:
Fire separation distance < 5' >3 hr
Fire separation distance > 5' < 10' >2hr
Fire separation distance > 10' < 30' >1hr
Interior nonload-bearing walls and partitions >0 hr
Floor construction and secondary members >0 hr

Structural members not connected to columns
Floor construction not connected to columns
Bracing not part of the primary structural frame
Roof construction and primary members >0hr
Structural members not connected to columns
Roof construction not connected to columns
Bracing not part of the primary structural frame

Source: IBC Tables 601 and 602.
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602.1 General (part 9 of 11)
® Type IV buildings and structures must have the fire-resistance ratings or meet heavy timber detailing
requirements as listed below:

Fire-Resistance Rating or Heavy Timber Requirements for
Table 602.1g Type IV Buildings and Structures

Fire-resistance rating or

Construction Type IV components heavy timber requirements
Primary structural frame supporting a floor or roof:
Columns heavy timber
All members connected to columns:
Girders, trusses, beams, spandrels, other heavy timber
Bracing necessary for vertical stability when
primary frame is subjected to gravity loads heavy timber
Exterior load-bearing walls other than party walls:
Occupancy H:
Fire separation distance < 5' >3 hr
Fire separation distance > 5' >2hr
All other occupancies >2hr
Interior load-bearing walls > 1 hr or heavy timber

Exterior nonload-bearing walls other than party walls:
All occupancies:

Fire separation distance > 30' >0hr
Occupancies A, B, E, F-2, [, R:
Fire separation distance < 30' >1hr
Occupancy U:
Fire separation distance < 5' >1hr
Fire separation distance > 5' >0hr
Occupancy S-2 open parking garage:
Fire separation distance > 10' >0 hr
Occupancy S-2 other than open parking garage:
Fire separation distance < 30’ >1hr
Occupancies F-1, M, S-1:
Fire separation distance < 5' >2hr
Fire separation distance > 5' < 30' >1hr
Occupancy H:
Fire separation distance < 5' >3 hr
Fire separation distance > 5' < 10' >2hr
Fire separation distance > 10' < 30' >1hr
Interior nonload-bearing walls and partitions > 1 hr or code alternatives
Floor construction and secondary members heavy timber

Structural members not connected to columns
Floor construction not connected to columns
Bracing not part of the primary structural frame
Roof construction and secondary members heavy timber
Structural members not connected to columns
Roof construction not connected to columns
Bracing not part of the primary structural frame

Source: IBC Tables 601 and 602.
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602.1 General (part 10 of 11)
® Type VA buildings and structures must have the fire-resistance ratings listed below:
o Reduction based on sprinklers is for sprinklers as follows:
Sprinklers not otherwise required or used to increase area or height.

Table 602.1h Fire-Resistance Ratings for Type VA Buildings and Structures

Construction Type VA components With sprinklers Other conditions
Primary structural frame supporting a floor or roof:
Columns >0 hr >1hr
All members connected to columns:
Girders, trusses, beams, spandrels, other >0 hr >1hr
Bracing necessary for vertical stability when
primary frame is subjected to gravity loads >0hr >1hr
Exterior load-bearing walls other than party walls:
Occupancies A, B, E, F-2, L R, S-2, U >1hr >1hr
Occupancies F-1, M, S-1:
Fire separation distance < 5' >2hr >2hr
Fire separation distance > 5' >1hr >1hr
Occupancy H:
Fire separation distance < 5' >3 hr 23 hr
Fire separation distance > 5' < 10' >2hr >2hr
Fire separation distance > 10' >1hr >1hr
Interior load-bearing walls >0hr >1hr

Exterior nonload-bearing walls other than party walls:
All occupancies:

Fire separation distance > 30' >0hr >0hr
Occupancies A, B, E, F-2, [, R:

Fire separation distance < 30' >1hr >1hr
Occupancy U:

Fire separation distance < 5' >1hr >1hr

Fire separation distance > 5' >0hr > 0hr
Occupancy S-2 open parking garage:

Fire separation distance > 10' >0 hr >0hr
Occupancy S-2 other than open parking garage:

Fire separation distance < 30' >1hr >1hr

Occupancies F-1, M, S-1:

Fire separation distance < 5' >2hr >2hr
Fire separation distance > 5' < 30' >1hr >1hr
Occupancy H:
Fire separation distance < 5' >3 hr >3hr
Fire separation distance > 5' < 10' >2hr >2hr
Fire separation distance > 10' < 30' >1hr >1hr
Interior nonload-bearing walls and partitions >0hr >0hr
Floor construction and secondary members >0 hr >1hr

Structural members not connected to columns
Floor construction not connected to columns
Bracing not part of the primary structural frame
Roof construction not connected to columns >0hr >1hr
Structural members not connected to columns
Roof construction not connected to columns
Bracing not part of the primary structural frame

Source: IBC Tables 601 and 602.
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602.1 General (part 11 of 11)
® Type VB buildings and structures must have the fire-resistance ratings listed below:

Table 602.1i Fire-Resistance Rating for Type VB Buildings and Structures

Construction Type VB components Fire-resistance rating

Primary structural frame supporting a floor or roof:

Columns >0 hr
All members connected to columns:

Girders, trusses, beams, spandrels, other >0hr
Bracing necessary for vertical stability when

primary frame is subjected to gravity loads >0hr

Exterior walls other than party walls:
Load-bearing walls and nonload-bearing walls:
Occupancies A, B, E, F-2, I, R, S-2:

Fire separation distance < 10' >1hr
Fire separation distance > 10' >0hr
Occupancy U:
Fire separation distance < 5' >1hr
Fire separation distance > 5' >0hr
Occupancies F-1, M, S-1:
Fire separation distance < 5' >2hr
Fire separation distance > 5' < 10' >1hr
Fire separation distance > 10' >0hr
Occupancy H:
Fire separation distance < 5' >3 hr
Fire separation distance > 5' < 10' >2hr
Fire separation distance > 10' < 30’ >1hr
Fire separation distance > 30' >0hr
Interior load-bearing walls >0hr
Interior nonload-bearing walls and partitions >0hr
Floor construction and secondary members >0hr

Structural members not connected to columns
Floor construction not connected to columns
Bracing not part of the primary structural frame
Roof construction and secondary members >0 hr
Structural members not connected to columns
Roof construction not connected to columns
Bracing not part of the primary structural frame

Source: IBC Tables 601 and 602.



CHAPTER SIX

602 Construction Classification

602.1.1 Minimum requirements
® The following applies to detailing that complies with a construction type higher than required:
o Other components of the occupancy need not comply with the higher construction type.

602.2 Types I and II
® n special cases combustible materials are permitted in construction Types I and II.

Note: Section 603, “Combustible Material in Type I and Il Construction,” and other parts of the code
are cited as permitting certain combustible materials in construction Type I and I1.

® In other than special cases, construction Types I and II require noncombustible materials for the
following:
o Structural frame:
Columns.
Members connected to columns:
Girders.
Trusses.
Spandrels.
Bracing members for gravity loads.
o Load-bearing walls:
Exterior.
Interior.
o Nonload-bearing walls and partitions:
Exterior.
Interior.
o Floor construction including the following:
Beams.
Joists.
o Roof construction including the following:
Beams.
Joists.

Note: Table 601, “Fire-Resistance Rating Requirements for Building Elements,” is cited as listing the
building elements that are required to be noncombustible in Types I and II construction and is
partially summarized above.

602.3 Type 111
® In construction Type II1, building elements are of the following materials:
o Noncombustible materials are required for exterior walls as follows:
Where exterior wall assemblies have fire-resistance rated at < 2 hrs:
Fire-retardant-treated wood is allowed therein.
o The following materials are allowed for interior building elements:
Any material permitted by the code.

Note: 2303.2, “Fire-retardant-treated wood,” is cited as governing this material.
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602.4 Type IV
® Construction Type IV (Heavy Timber, HT) construction consists of the following:

o Noncombustible materials are required for exterior walls as follows:
Fire-retardant-treated wood is allowed in exterior walls with a > 2-hr fire-resistance rating.

o Interior building elements are required as follows:
Solid or laminated wood.
Containing no concealed spaces.

o Details are governed by this section.

Note: 2303.2, “Fire-retardant-treated wood,” is cited as the source of requirements for this material.

® The pairs of wood sizes listed below are considered to be equivalent as follows:
o For purposes of meeting minimum size requirements for Type IV construction.

Wood type Wood sizes (in)
Sawn timber (nominal) 4%6 6x6 6x8 6x10 8x8
Glued laminated timber (in.) 3x67/8 5%6 S5x81/4 5%10172 63/4x81/4

Source: IBC Table 602.4.

602.4.1 Columns
® Construction Type IV wood columns are governed as follows:
o Columns must be continuous or stacked with approved connections.
o Columns must sawn as a single piece or be glue-laminated.
o Column dimensions are required as follows:

Loads supported Width Depth
Floor loads >38" > 8"
Roof and ceiling loads only >6" > 8"

602.4.2 Floor framing
® Construction Type IV wood beams and girders are governed as follows:
o Members must be sawn as a single piece or be glue-laminated.
o Minimum nominal member dimensions are as follows:

Component Width Depth
Beams and girders >6" > 10"
Arches springing from floor line and supporting floor loads > 8" > 8"

Members of trusses supporting floor loads > 8" > 8"




CHAPTER SIX 157

602 Construction Classification

602.4.3 Roof framing
® Construction Type IV roof framing members are governed as follows:
o || members spaced on either side of another member must have all of the following characteristics:
Assembled of > 2 members.
Each member must have a nominal thickness > 3".
Open space between spaced members requires the following:
Space must be closed by one of the following means:
Continuous blocking between spaced members with a nominal thickness > 2".
Continuous wood cover plate with a nominal thickness > 2":
Applied to underside of members.
o Splice plates must have a nominal thickness > 3".
o Other roof framing members are governed as follows:
Required widths may be reduced with sprinklers as follows:
Sprinklers must be located under the roof deck.
Individual framing members must have the nominal dimensions listed below:

Table 602.4.3 Nominal Dimensions of Individual Roof Framing Members
Width with Width with
Components supporting no floor loads sprinklers no sprinklers Depth

Framed or glue-laminated arches:
Where they spring from floor line or grade:

In the upper half of height > 6" > 6" 26"

In the lower half of height >6" >6" > 8"
Where they spring from the following:

Top of walls or wall abutments > 3" > 4" >6"

Framed timber trusses > 3" > 4" >6"

Other roof framing > 3" > 4" >6"

602.4.4 Floors (part 1 of 2)
® No concealed spaces in floors are permitted in Type IV construction.
® The wood decking system must be one of the following:
o Structural decking laid flat as follows:
Nominal thickness in the vertical dimension must be > 3".
Either sawn or glue-laminated is required.
One of the following edge details for decking members is required:
Splined.
Tongue-and-groove.
One of the following types of subflooring is required:
Nominal 1" tongue-and-groove flooring laid L to or diagonally across decking.
172" particle board.
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602.4.4 Floors (part 2 of 2)
o Structural decking laid on edge as follows:
Nominal thickness in the vertical dimension must be > 4".
Horizontal dimension must be < the vertical dimension.
Adjacent members must have continuous contact.
Members must be securely spiked together.
One of the following types of sub-flooring is required:
Nominal 1" wood flooring.
15/32" wood structural panel.
1/2" particle board.
® Butt-joints of lumber must be staggered as follows:
o So joints are not aligned at locations other than on supports.
® A gap > 1/2" is required between floors and walls as follows:
o Gaps must be closed by one of the following means:
Moulding attached to the wall as follows:
Moulding must permit movement in the floor due to expansion and contraction.
Masonry wall corbeling below the floor edge.

602.4.5 Roofs
® This section addresses roofs in Type IV construction.
® Concealed spaces are not permitted in roof systems.
® Wood roof decks must be one of the following types:
o Decking laid flat as follows:
Either sawn or glue-laminated is required.
One of the following edge details for plank decking is required:
Splined.
Tongue-and-groove.
Nominal thickness in the vertical dimension must be > 2".
o Decking laid on edge as follows:
Nominal thickness in the vertical dimension must be > 3".
Horizontal dimension must be < the vertical dimension.
Adjacent members must have continuous contact.
Members must be securely spiked together.
o Wood structural panels with both of the following characteristics:
Thickness > 11/8".
Exterior glue.
o Other types of decking with both of the following characteristics:
> the fire resistance as the other options above.
> structural properties as the other options above.

602.4.6 Partitions
® Partitions in Type IV construction must be one of the following:
o Solid wood with > 2 layers of one of the following:
1" thick matched boards.
4" thick laminated construction.
o Construction with a fire-resistance rating of 1 hr.
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602.4.7 Exterior structural members
® Construction Type IV requires exterior wood columns and arches to have both of the following:
o A horizontal fire-separation distance > 20'.
o Sizes complying with heavy timber size requirements.

602.5 Type V
® Construction Type V permits any material otherwise allowed by the code for the following:
o Structural elements.
o Exterior and interior walls.
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Case study: Fig. 602.5. The building is an example of Type V construction. In this
category, materials are neither restricted nor specified so long as they are permitted by the
code for building construction. This applies to both exterior and interior walls as well as
structural components. Type V construction is not limited to the materials in this example.
This represents only one particular combination.

METAL RIGID BUILT-UP METAL COPING
DECK \ INSULATION N,/ / ROOFING

/ 4/ A\ —— CONC TILT-UP PANEL
| p—— S a—

ACOUSTICAL STEEL"™ BATT
CELING JOSTS  INSULATION || oI WINDOW
COLUMN / on METAL DECK

oe——BRICK on CONC TILT-UP
PANEL

o— STEEL TUBE ACOUSTICAL 'STEEL
CEILING | — ALUMINUM WINDOW
ORI oSS SYSTEM
/ CONC sLAB
L ]/ .

Fig. 602.5. Partial building section. AmberGlen Business Center. Hillsboro, Oregon. Ankrom Moisan Associated
Architects. Portland, Oregon.
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603 Combustible Material in Type I and II Construction

603.1 Allowable materials (part I of 4)
o This section lists combustible materials permitted in Type I and Type II construction.

Note: The following are cited as requiring compliance:
603.1.1, “Ducts.”
603.1.2, “Piping.”
603.1.3, “Electrical.”

® Fire-retardant-treated wood is permitted in the following applications:
o Nonload-bearing construction as follows:
Partitions with a required fire-resistance rating < 2 hrs.
Exterior walls with no fire-resistance rating required.
o In the following roof construction where all of the conditions indicated below apply:
Roof construction:

Decking Girders
Framing Trusses
Conditions:

The building must be one of the following:
Type IA construction < 2 stories.
Type IA construction > 2 stories with the following condition:
Roof must be > 20" above the top floor.
Type IB construction.
Type II construction.
® Insulation is permitted with the following conditions:
o Layered between noncombustible materials as follows:
No airspace.
Flame spread index is < 100.
o Layered between the following components with the conditions indicated below:
Components:
Finished floor.
Solid decking.
Conditions:
No air space.
Flame spread index is < 200.
o Other insulation as follows:
Other than foam.
With a flame spread index < 25.
Thermal or acoustical insulation.
® Roof coverings are permitted in one of the following classifications:
o Class A.
o Class B.
o Class C.
® Plastics are permitted as regulated by the code as follows:
o Foam plastics.
o Light-transmitting plastics.

Note: Chapter 26, “Plastic,” is cited as the source of requirements for the plastics.
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603 Combustible Material in Type I and II Construction

603.1 Allowable materials (part 2 of 4)
® The following interior materials are permitted:
o Floor finishes and coverings.

Note: Section 804, “Interior Floor Finish,” is cited as governing floor finishes and coverings.

o Millwork such as the following:
Doors and door frames.
Window sashes and window frames.
o Wall and ceiling finishes.

Note: The following are cited as governing wall and ceiling finishes:
Section 801, “General.”
Section 803, “Wall and Ceiling Finishes.”

o Trim.
Note: Section 806, “Decorative Materials and Trim,” is cited as governing trim.

® Combustible materials are permitted in the following applications located > 15' above grade:
o Show windows and related elements as follows:
Nailing or furring strips.
Wood bulkheads below show windows.
Frames.
Aprons.
Show cases.
® Finish flooring.

Note: Section 805, “Combustible Materials in Types I and Il Construction,” is cited as governing finish
flooring.

® Partitions with the following characteristics may be constructed of the materials listed below:
o Characteristics:
Used to subdivide the following of a single tenant:
Store.
Offices.
Similar spaces.
Partitions may not create a corridor serving > 30 occupants.
o Materials:
Any of the following are permitted for partitions < 6' high:
Fire-retardant-treated wood.
1-hr fire-resistant-rated construction.
Wood panels.
Similar light construction.

® Certain stages and platforms are permitted to have combustible construction.

Note: The following are cited as governing stages and platforms:
410.3, “Stages.”
410.4, “Platform construction.”
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603.1 Allowable materials (part 3 of 4)
® The following combustible materials are permitted at exterior walls:

o Exterior wall coverings.

o Projections such as follows:
Balconies.
Bay windows.
Oriel windows.
Similar projections.

Note: Chapter 14, “Exterior Walls,” is cited as governing combustible materials at exterior walls.

® Blocking such as for the following is permitted:
o Handrails.
o Millwork.
o Cabinets.
o Window frames.
o Door frames.
® Certain light-transmitting plastics are permitted.

Note: Chapter 26, “Plastic,” is cited as governing these plastics.

® Sealing materials between components of exterior walls is permitted as follows:
o Mastics.
o Caulking.

® Exterior plastic veneer.

Note: 2605.2, “Exterior use,” is cited as governing these plastics.

® Certain nailing or furring strips are permitted.

Note: 803.11, “Application of interior finish materials to fire-resistance-rated structural elements,” is
cited as a source of requirements for furring.

® Heavy timber is permitted in certain applications.

Note: The following are cited as defining permitted applications of heavy timber:
IBC Table 601, “Fire-Resistance Rating Requirements for Building Elements,” footnote "d".
602.4.7, “Exterior structural members.”
1406.3, “Balconies and similar projections.”

® Combustible ingredients for cement are permitted as follows:
o Aggregates in gypsum concrete mixtures.
o Aggregates in portland cement concrete mixtures.
o Approved materials in assemblies meeting required fire-resistance ratings as follows:
Admixtures.
Component materials.

Note: 703.2.2, “Combustible components,” is cited as the source establishing the acceptability of
combustible ingredients, a summary of which is provided above.
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603.1 Allowable materials (part 4 of 4)
® The following materials are permitted where they are determined to be fire-resistant by tests:
o Sprayed materials.
o Intumescent and mastic coatings.

Note: The following are cited as governing sprayed, intumescent, or mastic materials:
703.2, “Fire-resistance ratings.”
1704.12, “Sprayed fire-resistant materials.”
1704.13, “Mastic and intumescent fire-resistant coatings.”

e Certain materials protecting penetrations in fire-resistance rated assemblies are permitted.

Note: Section 713, “Penetrations,” is cited as governing materials sealing penetrations.

® Materials in joints of assemblies with fire-resistance ratings.

Note: Section 714, “Fire-Resistant Joint Systems,” is cited as governing these joint materials.

® Certain combustible materials are permitted as follows:
o Class A interior finish materials.
o Piping.
o Piping insulation.

Note: 717.5, “Combustible materials in concealed spaces in Type I or Il construction,” is cited as
listing materials permitted in concealed spaces, a partial summary of which is provided above.

® Certain materials exposed in plenums are permitted.

Note: The International Mechanical Code Section 602, “Plenums,” is cited as the source of combustible
materials permitted in plenums.

603.1.1 Ducts
® Certain nonmetallic ducts are permitted.

Note: The International Mechanical Code is cited as defining conditions permitting nonmetallic ducts.

603.1.2 Piping
® Certain combustible piping is permitted.

Note: The following are cited as governing combustible piping:
International Mechanical Code.
International Plumbing Code.

603.1.3 Electrical
® The following combustible electrical components are permitted:
o Wiring insulation.
o Tubing.
o Raceways.
o Related components.



Fire and Smoke Protection
Features

Lee’s Summit Police and Court Facility. Lee’s Summit, Missouri. (partial elevation)
The Hollis and Miller Group, Inc. Lee’s Summit, Missouri.
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702.1 Definitions (part 1 of 7)
® Annular space
o The gap around a component that is penetrating an assembly.
® Building element
o A building construction component as follows:
Can be fire-resistance rated.
Not required to be fire-resistance rated.
Consists of materials related to a construction type category.

Note: IBC Table 601, “Fire-Resistance Rating Requirements for Building Elements,” is cited as the
table where building elements are listed.

e Combination fire/smoke damper
o A listed device.
o Installed in any of the following locations:
Ducts.
Air transfer openings.
o Controlled by a smoke detection system.
o Closes when the following is detected:
Heat.
Smoke.
o Inhibits the flow of the following:
Flame.
Smoke.
o Adjustable where required as follows:
From a fire command center.
® Draftstop
o One of the following:
A material.
A device.
A construction.
o Installed to limit the movement of air within the following types of concealed spaces:
Crawl spaces.
Floor-ceiling assemblies.
Roof-ceiling assemblies.
Attics.
Similar spaces.
o F Rating
o A time period expressed in hours.
o Applies to a through-penetration firestop system as follows:
The time it takes fire to pass through a penetration.

Note: The following are cited as alternatives specifying procedures for determing an F Rating:
ASTM E 814, “Test Method for Fire Tests of Through-Penetration Fire Stops.”
UL 1479, “Fire Tests of Through-Penetration Firestops.”
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702 Definitions

702.1 Definitions (part 2 of 7)

Case study: Fig. 702.1A. TJI joists rest on 2"x 4" bearing plates which sit on a concrete
slab. An air space results between the slab and each joist through which air can flow in
the concealed space. Draft stop materials placed under periodic joists isolate small areas
of continuous air space between which no air can move.
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Fig. 702.1A. Detail at raised floor. McKenzie Lofts. Portland, Oregon. Ankrom Moisan Associated Architects. Portland,

Oregon.

® Fire barrier
o A wall as follows:
With a fire-resistance rating.
Designed to limit the spread of fire.
Continuity is required.
® Fire damper
o A listed device.
o Installed in any of the following locations:
Ducts.
Air transfer openings.
o Closes when heat is detected.
o Inhibits the passage of flame.
o Categorized as one of two types:
A static system closes in case of fire.
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702.1 Definitions (part 3 of 7)
® Fire door assembly
o An assembly of the following:
Fire door.
Door frame.
Hardware.
Accessories.
o Provides fire protection to an opening at a defined level.
® Fire partition
o A vertical assembly.
o Limits the spread of fire.
o Any openings in the partition are protected.
® Fire-protection rating
o Pertains to a protective for an opening.
o Indicates the length of time a protective can contain a fire as follows:
Measured in one of the following units:
Hours.
Minutes.

Note: Section 715, “Opening Protectives,” is cited as describing tests to determine fire-protection rating.

o Fire resistance
o Ability to resist the transmission of the following:
Excessive heat.
Hot gases.
Flames.
® Fire-resistance rating
o The length of time an assembly or component can function in a fire as follows:
Confine a fire.
Perform assigned structural task.

Note: Section 703, “Fire-Resistance Ratings and Fire Tests,” is cited as the source of methods for
determining fire-resistance ratings.

® Fire-resistant joint system
o Assembly of elements is as follows:
Retards the passage of fire through joints as follows:
In fire-resistance-rated assemblies.
Between fire-resistance-rated assemblies.
For a specified length of time.
System is fire-resistance-rated.

Note: The following are cited as alternative standards governing these systems:
ASTM E 1966, “Standard Test Method for Fire-Resistant Joint Systems.”
UL 2079, “Tests for Fire Resistance of Building Joint Systems.”
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Case study: Fig. 702.1B. The selection of walls are among several types used at the hospital. The
fire-resistance-rated walls shown are similar to those tested by Underwriters Laboratories, Inc.® and
described in their publication, Fire Resistance Directory, or those listed in the Gypsum Association’s Fire
Resistance Design Manual, which are tested by several agencies. The numbers under the fire-resistance
ratings shown in the wall sections indicate the index number under which descriptions of the walls are
provided in the reference publications. Wall assemblies and horizontal assemblies are not considered to
have a fire-resistance rating unless they have been tested by a recognized agency. Two walls without
fire-resistance ratings are also shown.
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Fig. 702.1B. Selected wall sections. Methodist Community Health Center. Sugar Land, Texas. HKS, Inc., Architects,
Engineers, Planners. Dallas, Texas.
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702.1 Definitions (part 4 of 7)
® Fire separation distance

Centerline of a street.

o The distance measured from the building face to any of the following:
Closest interior lot line.
Centerline of an alley.

Centerline of a public way.
An imaginary line between two buildings in the following case:
Buildings on the same lot.

o The distance is measured L to the building wall.

Case study: Fig. 702.1C. Measurement of fire separation distances in the

example are L to the face of each exterior wall of the building extending to
interior lot lines or to the center of the street.
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Fig. 702.1C. Site plan. Garments to Go. Bastrop, Texas. Spencer Godfrey Architects. Round Rock, Texas.
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702 Definitions

702.1 Definitions (part 5 of 7)
® Fire wall
o Has a fire-resistance rating.
o Openings in wall are protected.
o Wall retards the spread of fire.
o Wall extends from foundation to or through roof.
o Wall is detailed so as to remain standing as follows:
In case of construction collapse on either side.
® Fire window assembly
o A window that resists the passage of fire due to the following:
Its construction.
Its glazing.
® Fireblocking
o One of the following materials installed in concealed spaces to prevent the spread of fire:
Building materials.
Fireblocking materials.

| I /FL.OOE
‘//
| Sa 4
| N AN
i Fireblocking
1B resists the free
4
. passage of flame
i - in cavity
2. ~—|
Fig. 702.1D. Detail at floor-wall I Stud wall cavity
intersection. McKenzie Lofts. bypasses floor
Portland, Oregon. Ankrom Moisan
Associated Architects. Portland,
Oregon. "~ WALL

® Floor fire door assembly

o An assembly including the following:
Fire door.
Frame.
Hardware.
Accessories.

o Installed horizontally.

o Provides fire protection at a defined level as follows:
To an opening through a floor with a fire-resistance rating.

Note: 712.8, “Floor fire door assemblies,” is cited as governing these doors. Tests and other
requirements are included, some of which are summarized above.
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702 Definitions

702.1 Definitions (part 6 of 7)
® Horizontal assembly
o A floor or roof as follows:
With a fire-resistance rating.
Designed to limit the spread of fire.
Continuity is required.
® Joint
o A linear gap in fire-resistance-rated construction.
o Allows independent movement in any plane resulting from any of the following:
Thermal expansion and contraction.
Seismic activity.
Wind or other loading.
® Membrane penetration
o An opening through any of the following surface membranes:
A wall.
A floor.
A ceiling.
® Membrane-penetration firestop
o Any of the following:
A material.
A device.
A construction.
o Prohibits the passage of flame and heat as follows:
Through membrane openings serving the following:
Cables or cable trays.
Conduit, tubing, or pipes.
Similar items.
o Is effective for a specified length of time.
® Penetration firestop
o A material or assembly protecting either of the following openings:
An opening passing through an entire assembly.
An opening through a membrane on one side of an assembly.
® Self-closing
o A door equipped with a device as follows:
Device closes the door after it is opened.
Device must be approved.
® Shaft
o An enclosed space.
o Extends through > 1 stories.
o Connects vertical openings in any of the following:
Floors.
Floor and roof.
® Shaft enclosure
o Any of the following elements surrounding a shaft:
Walls.
Other construction.
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702 Definitions

702.1 Definitions (part 7 of 7)
® Smoke barrier
o A continuous membrane.
o Oriented vertically or horizontally.
o Examples include walls, floors, and ceilings.
o Limits the movement of smoke.
® Smoke compartment
o A space surrounded by smoke barriers as follows:
All sides.
Above.
Below.
® Smoke damper
o A listed device installed in any of the following locations:
Air ducts.
Openings for the transfer of air.
o Inhibits the flow of smoke.
o Closes when smoke is detected.
o Adjustable where required as follows:
From a fire command center.
® Splice
o Connection of fire-resistant joint systems as follows:
To form a continuous system by either of the follo